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An Improved Profile-Based Location Caching with Fixed Local Anchor Based on Group Deregistration for Wireless Networks Md. Kowsar Hossain1, Mousume Bhowmick 2, Tumpa Rani Roy3 Department of Computer Science and Engineering, Khulna University of Engineering and Technology (KUET) Khulna, Bangladesh 1 [email protected] 2 [email protected] 3 [email protected] Abstract— Profile-Based Location Caching with Fixed Local Anchor (PCFLA) Strategy helps to reduce the total location management cost by reducing the frequent access at HLR in wireless mobile network. The HLR is informed each time, whenever an MT moves from one LSTP region to another LSTP region. The old FLA and old VLR know about that by registration cancellation message from HLR. Then the old FLA and old VLR delete the MT’s profile and old FLA sends a registration cancellation acknowledgement message to HLR. These cancellation messages for each LSTP movement create load on the HLR as well as on the network. In this paper, Group Deregistration (GD) is used in PCFLA to reduce these loads by minimizing the signaling cost and location management cost. The analytical modeling and experimental results demonstrate that our proposed method reduces the overall cost than PCFLA. Keyword- call delivery, location management, location registration, Group Deregistration, ProfileBased Location Caching with Fixed Local Anchor I. INTRODUCTION Location management is an important issue in wireless mobile networks. It is concerned with the locating and finding an MT in the network coverage area. Basically, two types of standards are used in all types of wireless communications for location management of an MT such as IS-41 [1] and GSM [2]. Both IS-41 and GSM use two-level database hierarchy architecture. Fig. 1 [10] shows the basic architecture of the wireless mobile networks under this two-level database hierarchy. This architecture contains two types of databases such as Home Location Register (HLR) and Visitor Locator Registers (VLRs). The location information and permanent user profile for each MT is stored and maintained by HLR. VLRs are distributed throughout the network. VLRs store location information of each MT currently residing in the Registration Area (RA). The task of Mobile Switching Centers (MSCs) is to provide switching functions for the MTs in their associated RAs. In addition, the MSCs of different RAs are connected to a two-level hierarchy of Signaling Transfer Point (STP). This STP is comprised of a Regional STP (RSTP) and Local STPs (LSTP). An LSTP region consists of some VLRs and the RSTP region contains the LSTP regions. Wirelinks are used to connect these network elements. Two basic operations must be performed efficiently in Location management strategy: (1) location registration and (2) call delivery. The location registration is the process of informing the network about the MT’s current location information, and the call delivery means the process of determining the serving VLR and the cell location of the called MT prior to connection establishment between the caller and called MTs.
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Fig. 1. Network cost model.



As the numbers of the MTs within the network are exploding rapidly and their service requirements are also increasing day-by-day, The IS-41 standard cannot support these increasing amount of MTs. As a result, these MTs make the network congested and creates heavy load at HLR. Different types of strategies have been proposed to overcome this problem under the IS-41 [3]-[10]. Among those strategies PCFLA strategy is one of the modern existing strategies [10]. In PCFLA, user profiles are effectively utilized to determine at which sites throughout the networks user’s location information should be cached. In this approach, these site lists are prepared based on the long-term call related statistics maintained by the HLR from the callee’s user profile. These lists are used to store the callees’ location information to some of the most frequently calling VLR caches of the corresponding callees. In IS-41 standard, whenever an MT changes its Registration Area (RA), the HLR gets a location registration message from VLR associated with the new RA and updates the MT’s service profile to point to new RA and sends the service profile to that new VLR. The HLR also sends a registration cancellation message to the old VLR. The old VLR then removes the MT’s service profile and sends a cancellation acknowledgement message to the HLR. This is known as deregistration of MT. This deregistration method produce huge signaling traffic in network. The HLR is also accessed every time whenever an MT goes from one RA to another. As a result the load at HLR is increased. With increasing number of MTs and their service requirements, these may create serious bottleneck in the network. A deregistration method known as Group Deregistration is proposed in [11] to reduce the signaling traffic in the network. In this method, the HLR does not send the location cancellation message to the old VLR immediately after receiving the cancellation message to the new VLR of the MT. It keeps the information into a list for the old RA. When a location registration message comes from the old RA, the HLR sends the move-out MT’s list to the old VLR together with the location registration acknowledge message for the newly entered MT. According to [11], this strategy significantly reduces the signaling traffic and database access load without increasing the database size of the VLRs and replacing valid user registration records in the VLRs. In this paper, the Group Deregistration method is included into the PCFLA strategy. In PCFLA, a location update message is sent to HLR when an MT changes its LSTP region. After receiving a registration cancellation message from HLR, the old FLA and old VLR remove the MT’s information. The HLR then gets a cancellation acknowledgement message from old FLA. These produce signaling traffic and load on the network. We use the Group deregistration method in PCFLA to reduce the traffic and load. The rest of the paper is organized as follows. Section II gives an overview of the existing related research work. Our proposed approach is described in section III. Section IV provides the analytical modeling. In section V, Numerical results and comparison among different approaches based on some experimental results are described. Finally, a concluding remark is provided in section VI. II. EXISTING RELATED WORK A considerable amount of work has been done on location management to reduce the overall location management cost in terms of location registration cost and call delivery cost [3]-[10]. Some manage the location irrespective of all the wireless networks. The user location information obtained during the previous call to the user is reused by some others. These approaches reduce the call delivery cost. While, some others are used to manage the local handoff locally without informing the centralized HLR. In this way, the location registration cost is reduced. There are also some methods which use the MT’s calling statistics from the HLR and replicate its location information to these calling VLR cache to manage the local handoff locally instead of accessing the heavily congested HLR. As a result, the location registration and call delivery cost are reduced. Fig 2– Fig 5 shows some existing location management strategies. Table I describes the symbols used in Fig 2– Fig 5 and the
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signaling and database access costs for the cost analysis is described in Table II. The following subsections give some descriptions of location management procedures of these strategies. TABLE I Description of symbols



Symbol () [] {}



Description Corresponding message number Cost for the particular signaling exchange Cost for accessing the particular database Exchange of the particular signaling message Acknowledgement of the signaling message



TABLE II Description of cost parameters



Parameter Cla Cd Cra Cv Cf Ch



Description Cost for sending a signaling message through the local A-link Cost for sending a signaling message through D-link Cost for sending a signaling message through the remote A-link Cost for a query or an update of the VLR Cost for a query or an update of the FLA Cost for a query or an update of the HLR



A. IS-41 Standard In basic IS-41 standard [1], each MT informs its location information to the HLR during all type of handoff procedures. When a call is initiated, the called MT’s location information is searched in the HLR. MT (1)
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Fig. 2. Location registration under the IS-41 standard.



The location registration procedure of this strategy can be described using the following steps (see Fig. 2). (1) An MT enters into a new RA and informs its new location to the new MSC through the nearby BTS. (2) The MSC updates its associated VLR about this newly entered MT. After that, it sends a location registration message to the HLR. (3) After receiving the location registration message, the HLR updates the MT’s record and sends back a registration acknowledgement message to the new VLR. (4) It also sends a registration cancellation message to the old VLR. (5) The old VLR removes the record of the MT immediately and sends back a cancellation acknowledgement message to the HLR. MT (1)
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Fig. 3. Call delivery under the IS-41 standard.
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On the other hand, the call delivery procedure under this strategy is described as follows (see Fig. 3). (1) The calling MT initiates a call and sends a signal to its serving MSC through a nearby base station. (2) The calling MSC sends a request message to the HLR for the called MT’s location information. (3) The HLR determines the called MT’s current serving MSC and sends a location request message to that MSC. (4) The MSC allocates a Temporary Local Directory Number (TLDN) [10] to the MT and sends back a reply to the HLR together with the TLDN. (5) The HLR propagates this information to the calling MSC. (6) The MSC sends a call setup request message to the called MSC through the network shown in Fig. 1.



B. PCFLA Strategy PCFLA strategy [10] is a combination of LC (Location Caching) strategy and FLA (Fixed Local Anchor) strategy. It takes the advantages of both LC strategy and FLA strategy. In PCFLA strategy, each LSTP has a FLA (Fixed Local Anchor) which is actually a specific VLR. The FLA has a table which keeps the current serving VLR for all MTs in its LSTP region. When an MT enters into a new RA then the MSC of the new RA registers the MT’s location at the FLA. The HLR then gets the information about the new FLA. The FLA may be the current serving VLR or the other VLR within that RA. However, all the user profiles are stored and manage in the current HLR in the PCS systems which contains the user information such as a user‘s location, authenticate information, and calling activity log, etc.
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(b) Inter- LSTP movement Fig. 4. Location registration under the PCFLA strategy.



The location registration procedure under the PCFLA strategy is described in the following steps (see Fig. 4 (a)). (1) An MT sends a location update registration signal to the new MSC through the nearby BS after entering to the new RA. (2) The MSC sends a location registration message to its designated FLA in its LSTP region to check whether it has the MT’s profile. (3) If the MT has just moved into a new LSTP region then MT’s record will not be found in the FLA. In that case, go to step (6). On the other hand, if the FLA contains the MT’s record then, it updates the MT’s previous
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record with the new one which indicates the associated new VLR. The FLA then sends a registration acknowledge message to the new MSC together with a copy of the MT’s current record. (4) After that, The FLA sends a message to the old MSC to remove the MT’s record. (5) The old MSC removes the move- out MT’s information from its associated VLR and sends an acknowledge message to the FLA to inform that the deletion is complete. (Location registration by intra-LSTP movement is complete. Do not continue to the next step). (6) If there is no MT’s record in FLA then the following steps are performed (see Fig. 4 (b)). 6.1) The MSC associated with the MT’s new FLA sends a message to the HLR for location registration. 6.2) As the MT moves to a new FLA, the HLR updates the MT’s record with that information and sends a copy of the MT’s updated profile to the new FLA. 6.3) The FLA updates its table by the MT’s record to indicate that the associated new VLR and sends a copy of the MT’s profile with a registration acknowledgment message. 6.4) All the MSCs those have location cache for the MT should be updated. For this reason, the HLR sends location cache update messages to those MSCs. 6.5) The HLR sends a message to the MT’s old FLA to cancel the registration of the MT, which then removes the MT’s record. 6.6) In response of the registration cancellation message from the HLR, the old FLA sends a registration cancellation acknowledgment message back to the HLR. 6.7) The old FLA sends a registration cancellation message to the MT’s old VLR in order to remove the MT’s obsolete record. 6.8) After removing the MT’s record, the old VLR sends a registration cancellation acknowledgment message back to the old FLA (Location registration by inter-LSTP movement is complete). Calling VLR/MSC
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When calling MSC does not have location cache for the called FLA Fig. 5. Call delivery under the PCFLA strategy.



The call delivery procedure under the PCFLA strategy is described as follows (see Fig. 5 (a)). (1) The calling MT initiates a call and sends a signal to its serving MSC through the nearby base station. (2) The calling MSC checks its cache for the location of the called MT’s FLA. If the location is found then it sends a location request message to the called FLA. Otherwise, go to the step (6). (3) The called FLA then forwards the location request message to the called MSC for the called MT. (4) The called MSC allocates TLDN to the MT and sends a reply back to the calling MSC together with the TLDN. (5) The calling MSC sends a message for call setup to the called MSC through the network show in Fig. 1 (Call delivery is complete. Do not continue to the next step). (6) If the calling MSC’s cache does not contain the location of the called FLA, the following occurs (see Fig. 5 (b)). 6.1) The calling MSC sends a request message to the HLR for the location of called MT.
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6.2) The HLR sends a location request message to the called FLA. 6.3) The called FLA then forwards this message to called MSC. 6.4) The called MSC allocates TLDN to the MT and reply back to the HLR together with the TLDN. 6.5) After receiving this information, the HLR forwards it to the calling MSC. 6.6) The calling MSC send a message for call setup to the called MSC through the network shown in Fig. 1 (Call delivery is complete). C. Group Deregistration This method is used to minimize the messages exchange between HLR and VLRs. As a result, the HLR is accessed fewer times than before. The procedure of Group Deregistration strategy [11] can be described as follows. (1) When an MT moves a new RA, the HLR gets a registration message from the VLR associated with the new RA. (2) The HLR updates the MT’s service profile to indicate that it is now in new RA. The HLR does not send a registration cancellation message to the old VLR immediately; rather it keeps the identification of the MT in a list maintained for the old RA. The list is called old MT list (OML). (3) The HLR sends a registration acknowledgment message to the new VLR of the MT along with a copy of the MT’s service profile and all MTs identifications kept in the OML of the new RA, and empties this OML. (4) The new VLR associated with the new RA receives the registration acknowledgement message and takes the move-out MTs’ identifications from the message. After that, the VLR removes these MTs’ service profiles. Thus, whenever a new MT enters into a new RA, the obsolete MTs’ records of that RA are removed from the associated VLR. In that case, a new MT’s identification may be in the new RA’s OML, if the RA has performed no registrations since the MT’s last departure from the same RA. In this case, the new MT’s record in the new VLR would be deleted. To avoid this, the new MT is allocated a record in the new VLR only after the MT has registered itself at the HLR and the VLR has deleted the obsolete user records. So, the HLR contains OML for every RA. Assume, the size of an OML is K. An eager deregistration is needed if the number of entries of an OML exceeds K since the last registration. In that case, the HLR sends all MT identifications that are currently in the OML together with the identification of the MT leaving the RA most recently and empties the OML. After receiving the MT identifications from the HLR, the VLR associated with the RA deregisters the corresponding MTs.



III. PROPOSED STRATEGY In the PCFLA strategy, whenever an MT performs inter-LSTP movement the new MSC associated with the new FLA sends a location registration message to HLR. The HLR updates the MT’s profile and sends this profile to the new FLA. The HLR also sends a registration cancellation message to old FLA. The old FLA removes the MT’s record and also tells the old VLR to remove the MT’s information. The old VLA then sends a registration cancellation acknowledgement message to HLR. So, two signaling messages are exchanged between HLR and old FLA and two are exchanged between old FLA and old VLR for each LSTP movement of MT which increases the signaling traffic and creates load on HLR. To minimize these extra messages Group Deregistration method is used in PCFLA in our proposed strategy which is known as PCFLA with Group Deregistration (PCFLAGD). New VLR/MSC
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(b) Inter- LSTP movement Fig. 6. Location registration under PCFLAGD



The location registration procedure under PCFLAGD is done using the following steps (see Fig. 6 (a)). (1) An MT sends a location update registration signal to the new MSC through the nearby BS after entering to the new RA. (2) The MSC sends a location registration message to its designated FLA in its LSTP region to check whether it has the MT’s profile. (3) If the MT has just moved into a new LSTP region then MT’s record will not be found in the FLA. In that case, go to step (6). On the other hand, if the FLA contains the MT’s record then it updates the MT’s previous record with the new one which indicates the associated new VLR. The FLA then sends a registration acknowledge message to the new MSC together with a copy of the MT’s current record. (4) After that, The FLA sends a message to the old MSC to remove the MT’s record. (5) The old MSC removes the move- out MT’s information from its associated VLR and sends an acknowledge message to the FLA to inform that the deletion is complete. (Location registration by intra-LSTP movement is complete. Do not continue to the next step). (6) If there is no MT’s record in FLA then the following steps are performed (see Fig. 6 (b)). 6.1) The MSC associated with the MT’s new FLA sends a message to the HLR for location registration. As the MT moves to a new FLA, the HLR updates the MT’s record with that information. But the HLR does not send a registration cancellation message to the old FLA immediately like PCFLA strategy; rather it keeps the identification of the MT in a list maintained for the old LSTP. The list is called old MT list (OML). The HLR also sends a copy of the MT’s updated profile to the new FLA. The HLR also sends all MTs identifications kept in the OML of the FLA’s associated LSTP, and empties this OML. 6.2) The new FLA updates its table by the MT’s record to indicate that the associated new VLR. It also deletes all the MT’s record from its table which is found from HLR 6.3) After that it sends a copy of the MT’s profile to the new VLR together with the obsolete MTs’ identifications. 6.4) All the MSCs those have location cache for the MT should be updated. For this reason, the HLR sends location cache update messages to those MSCs. (Location registration by inter-LSTP movement is complete). The call delivery procedure under the PCFLAGD is same as the PCFLA strategy. IV. ANALYTICAL MODEL To evaluate the performance of our proposed strategy and PCFLA strategy a fluid flow mobility model [12] is used. In this model, there needs some assumptions such that MTs are moving at an average speed of v in uniformly distributed direction over [0, 2π] with a view to crossing the LSTP region composed of N equal rectangular-shaped and sized RAs [10]. The following parameters used for the MTs’ movement rates analysis.   : the MT’s movement rate out of an RA 



 : the MT’s movement rate out of an LSTP region  : the MT’s movement rate to an adjacent RA within a given LSTP region



 According to [13], these parameters are calculated as follows.
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      1  



1 N



  



(3)



Where v is the average moving speed of an MT, S is the size of the RA, and N is the number of RAs within a LSTP region. A continuous-time Markov Chain state transition diagram is used to show an MT’s RA movement. It is shown in Fig. 7 which represents the fluid flow mobility model. Each state i(i  0) defines as the RA number of a given LSTP region where an MT can stay and state 0 means the MT stays outside of this region. The state transition ai , j 1 (i  1) represents an MT’s movement rate to an adjacent RA within a given LSTP region, and



a0,1 represents an MT’s movement rate to an RA of that region from another one. On the other hand,



bi ,0 (i  1) represents an MT’s inter-LSTP region movement rate and it is assumed that there are maximum K number of such movements. Therefore, from Fig. 7, it is obtained that



ai, j1(i 1)  
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a0,1  bi ,0  
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bk,0 Fig.7. State transition diagram of an MT’s RA movement



On the other hand, assuming that  i is the equilibrium probability of state i, the following equations can be obtained from a continuous-time Markov Chain given in Figure 7. K



 0    i



(4)



 i 1      i , i0  i 1      i , 2  i  K  1 iK  i 1   i ,



(5) (6)



i 1



(7)



According to the law of the total probability, the sum of the probabilities of all states is 1. So, K



 0   1   2   K   i  1



(8)



i 0



By substituting (8) into (4), it can be obtained the equilibrium probability of state 0,  0 .So,



0  Finally, from (5), (6), (7) and (9),



i



1 2



(9)



is obtained as follows.



 1  2   1       i       2         i 1  1      2      



if i  0   



i 1



if 1  i  K  1



(10)



if i  K



In this section, based on the user mobility model, we derive the location registration costs, the call delivery costs and the total location management costs of the PCFLAGD strategy. Table III shows the various parameters used for the cost analysis of PCFLAGD strategy.
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TABLE III Parameters used for the cost analysis.



Pl Pn Po Pf Pc



Probability (caller and callee are located within the same LSTP region) Probability (new VLR is the FLA) Probability (old VLR is the FLA) Probability (callee is located in the FLA area) Probability (calling MSC has location cache for the called FLA under the PCFLAGD strategy) The MT’s CMR (call-to-mobility ratio) The number of the MSCs which have location caches for the called FLA under the PCFLAGD strategy (= the number of the most frequently calling VLRs to the specify)



q m



Table II and III describe different parameters that are used in order to calculate location management cost, signaling cost. The following notations are also used to represent the cost of each strategy [10].  UX: The average location registration cost of the X strategy for an MT staying in an LSTP region.  SX: The average call delivery cost of the X strategy for an MT staying in an LSTP region.  TX: The average total location management cost of the X strategy for an MT staying in an LSTP region. 



U YX : the average location registration cost of the X strategy generated by movement type Y for an MT



staying in an LSTP region From Fig. 7, the average number of unique RAs that an MT visits within a given LSTP for K movements which can be represented by the following equation. K



( K )   1  2 2  3 3   K K   i i



(11)



i 1



The average location registration cost under the PCFLAGD strategy can be expressed as [10]:



U U U U



=  0 *U PCFLAGD + ( (K) -1) *U int er



PCFLAGD int er PCFLAGD int ra PCFLAGD int er



PCFLAGD



Where



and



U



int ra PCFLAGD



int ra PCFLAGD



(12)



can be expressed as follows:



pn  1  p0 M1  p0  1  pn M 2  1  pn 1  p0 M 4     = pn  1  p0 M1  p0  1  pn M 2  pn  p0  M 3  1  pn 1  p0 M 4



=



(13) (14)



M x (x ε {1, 2, 3, 4}) = location registration costs for intra-LSTP movement in case of (x) given in Table



IV.



 M x (x ε {1, 2, 3, 4}) = location registration costs for inter-LSTP movement under PCFLAGD strategy in case



of (x) given in Table IV. These costs can be expressed as follows (see Fig. 6(a) and 6(b)):



M 1 = M 2 = 2  2Cla  Cv  C f



(15)
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(16) (17) (18)



The HLR should update m location caches for the MT throughout the networks which occurs for the interLSTP movement. In this case, the signaling cost for sending cache update messages is taken under consideration, but the cache access cost is ignored because it is relatively too small as compared to the database access cost [3]. TABLE IV Four possible cases for location registration under PCFLAGD strategy.
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On the other hand, the average call delivery cost under the PCFLAGD strategy is expressed as follows [10]:
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PCFLAGD



Where
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(19)



= the call delivery costs under the PCFLAGD strategy when the calling MSC has location



cache for the called FLA. And



C



nocache PCFLAGD



= the call delivery costs when the calling MSC does not have location cache for the called



FLA. TABLE V Four possible cases for call delivery when the calling MSC has location cache for the called FLA under the PCFLAGD strategy



Case



(1) (2) (3) (4)



Description The caller and called MT are located within the same LSTP region, and the called MT is found in the FLA area. The caller and the called MT are located within the same LSTP region, and the called MT is found in the other VLR area, not the FLA area. The caller and the called MT are located in the different LSTP regions, and the called MT is found in the FLA area. The caller and the called MT are located in the different LSTP regions, and the called MT is found in the other VLR area, not the FLA area.



According to the four possible cases given in Table V, these costs are as follows (see Fig. 5(a) and Fig. 5(b)):



C



cache PCFLAGD



= p1  Pf * N1  1  Pf * N 2  1  Pl  * Pf * N 3  1  Pf * N 4 



(20)



where Nx (x ε {1, 2, 3, 4}) indicates the call delivery costs when the calling MSC has location cache for the called FLA under the PCFLAGD strategy in case of case (x) given in Table V. These costs can be expressed as follows (see Fig. 5(a)): N1  2  2Cla  Cv  C f (21)



N 2  3  2Cla  2  Cv  C f



(22)



N3  2  2Cla  2Cd   Cv  C f



(23)



N 4  2  2Cla  2Cd   2  Cv  C f  2Cla



C



nocache PCFLAGD



(24)



= P f * D 1  1  P f * D 2



(25)



Where D1 = the call delivery costs when the called MT is found in its FLA area. And D2 = the call delivery cost when called MT is found in the other VLR area. These costs are as follows (see Fig. 5(b)): (26) D  4C  C  C   C  C  C 1



la



d



ra



D1  4Cla  Cd  Cra



   2C v



v



f



h







 C f  Ch   2Cla



(27)



Finally, the average total cost of the PCFLAGD strategy can be expressed as



T



PCFLAGD



= U PCFLAGD + q *



S



(28)



PCFLAGD



V. NUMERICAL RESULTS AND COMPARISONS In this section, PCFLAGD strategy compared with PCFLA strategy based on signaling cost, database access cost and total cost. For analysis purpose, N is set to 55. The number of the RA’s per LSTP region is 55 [3], [4], [6]. So, we set Pn = Po = Pf = 1/55 = 0.018 and the number of the LSTPs per region is 160/7 = 23 so the value of Pl is 1/23=0.043. For simplicity we assume Pc = 0.7 and m = 5 [10]. The value of v and S is considered as 5.6 km/h and 20 km2 [12].The comparisons are shown graphically in the following subsection by taking values from Table VI and Table VII. TABLE VI Signaling costs parameter set.



Set 1 2



ISSN : 0975-4024



Cla 1 1



Cd 1 3



Dec 2011- Jan 2012



Cra 1 6



438



Md. Kowsar Hossain et al. / International Journal of Engineering and Technology Vol.3 (6), 2011-2012, 429-441



TABLE VII Database access costs parameter set.



Set 3 4



Cv 1 1



Cf 1 2



Ch 1 3



A. Signaling cost



(a) Set (1)



(b) Set (2) Fig. 8. Signaling Costs



Signaling cost of PCFLA and PCFLAGD is determined by setting the database access cost parameters, Ch, Cv, Cf and to be 0. Table VI is used to calculate signaling costs for both PCFLAGD and PCFLA. Fig. 8 shows the comparison of Signaling costs between PCFLAGD and PCFLA. B. Database access cost For calculating database access cost we assume signaling cost is zero. Table VII is used to calculate Database access cost by setting Cla, Cd, Cra to zero. As the old VLR and old FLA database are not accessed during interLSTP movement of MT in PCFLAGD but these databases are accessed in PCFLA strategy. So our proposed strategy performs better than PCFLA strategy in case of database access cost and the comparison is shown in Fig. 9.



(a) Set (3)
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(b) Set (4) Fig. 9. Database Access Costs



C. Total cost We calculate the total cost by considering set (1) and set (3) in Fig. 10(a) and set (2) and set (4) in Fig. 10(b). In both cases, PCFLAGD shows better result than PCFLA.



(a) Set (1) and Set (3)



(b) Set (2) and Set (4) Fig. 10. Total Costs



Accoridng to [11], a small amount of storage is needed in HLR for the OML for each LSTP and the length of existing registration acknowledgement message does not increase so much to include the old mobile list. So, cosidering the above comparisons and the amount of extra storage needed in HLR it can be concluded that PCFLAGD has better performance than PCFLA strategy.



VI. CONCLUSION Location management in wireless mobile networks is a major concern in today’s world. To reduce location management cost an effective strategy called PCFLAGD is proposed in this paper. The proposed strategy uses Group Deregistration method with PCFLA strategy. It reduces the signaling messages and database access cost when an MT performs an inter-LSTP movement. As a result, the total cost is reduced in terms of location registration cost and call delivery cost regardless of the CMR. The numerical results and comparisons between
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PCFLAGD and PCFLA show that proposed PCFLAGD strategy outperforms the PCFLA strategy irrespective of the MT’s calling and mobility pattern. REFERENCES [1]



Akyildiz, J. McNair, J. Ho, H. Uzunalioglu, and W. Wenye, “Mobility management in next-generation wireless systems,” Proc. IEEE, vol.87, no.8, pp.1347–1384, Aug. 1999. [2] M. Mouly and M.B. Pautet, “The GSM system for mobile communications,” 49 rue Louise Bruneau, Palaiseau, France, Telecom Publishing, January 1992. [3] R. Jain, Y.B. Lin, and S. Mohan, “A caching strategy to reduce network impacts of PCS,” IEEE J. Sel. Areas Commun., vol.12, no.8, pp.1434–1444, Oct. 1994. [4] J. Ho and I. Akyildiz, “Local anchor scheme for reducing signalling costs in personal communications networks,” IEEE/ACM Trans. Netw., vol.4, no.5, pp.709–725, Oct. 1996. [5] E. Bae, M. Chung, and D. Sung, “Performance analysis of fixed local anchor scheme for supporting UPT services in wireline networks,” Comput. Commun., vol.23, pp.1763–1776, 2000. [6] R. Jain and Y.B. Lin, “An auxiliary user location strategy employing forwarding pointers to reduce network impacts of PCS,” ACMBaltzer J. Wireless Networks, vol.1, no.2, pp.197–210, July 1995. [7] G. Varsamopoulos and S. Gupta, “Dynamically adapting registration areas to user mobility and call patterns for efficient location management in PCS networks,” IEEE/ACM Trans. Netw., vol.12, no.5,pp.837–850, Oct. 2004. [8] W. Ma and Y. Fang, “A pointer forwarding based local anchoring (POFLA) scheme for wireless networks,” IEEE Trans. Veh. Technol., vol.54, no.3, pp.1135–1146, May 2005. [9] J. Li and Y. Pan, “A dynamic HLR location management scheme for PCS networks,” Proc. INFOCOM ’2004, vol.1, pp.266–276, March 2004. [10] K. Kong. “Performance analysis of profile-based location caching with fixed local anchor for next-generation wireless networks”. IEICE transactions on communications, E91-B(11):3595– 3607, November 2008. [11] Zuji Mao,, Christos Douligeris, "Group Deregistration Strategy for PCS Networks," IEEE COMMUNICATIONS LETTERS, VOL. 6, NO. 4, APRIL 2002. [12] F. Baumann and I. Niemegeers. “An evaluation of location management procedures”. In Proceedings of the Third Annual International Conference on Universal Personal Communications, USA, pp. 359–364, September 1994. [13] K. Kong, M. Song, K. Park, and C. Hwang. “A comparative analysis on the signaling load of Mobile IPv6 and Hierarchical Mobile IPv6: Analytical approach”. IEICE Transactions on Information and Systems, E89-D(1):139–149, Japan, January 2006.



ISSN : 0975-4024



Dec 2011- Jan 2012



441




























An Improved Caching Strategy for Training SVMs - CiteSeerX













Bicycle with improved frame configuration













AN IMPROVED VIDEO ENCODER WITH IN-THE-LOOP ...













Polyoxypropylene/polyoxyethylene copolymers with improved ...













Bicycle with improved frame configuration













Polyoxypropylene/polyoxyethylene copolymers with improved ...













Polyoxypropylene/polyoxyethylene copolmers with improved ...













Polyoxypropylene/polyoxyethylene copolmers with improved ...













Biological safety cabinet with improved air flow













An Improved Crowdsourcing Based Evaluation ...













An improved Incremental Delaunay Triangulation Algorithm













Biological safety cabinet with improved air flow













Plant location with minimum inventory - Springer Link













An Improved Control Law Using HVDC Systems for ...













Development of an Improved Dose Reconstruction ...













An Improved Degree Based Condition for Hamiltonian ...













An Improved Divide-and-Conquer Algorithm for Finding ...













An Improved Likelihood Model for Eye Tracking













Caching layer PageSpeed server - GitHub













Development of pre-breeding stocks with improved ... - CiteSeerX













Acidic aqueous chlorite teat dip with improved visual indicator stability ...













Development of pre-breeding stocks with improved ... - CiteSeerX















An Improved Profile-Based Location Caching with ...






networks under this two-level database hierarchy. ... V, Numerical results and comparison among different approaches based on some experimental results are. 






 Download PDF 



















 186KB Sizes
 1 Downloads
 243 Views








 Report























Recommend Documents













An Improved Caching Strategy for Training SVMs - CiteSeerX 

is a good criteria to evaluate the performance of training .... admits an analytical solution, eliminating the need ... lar software(LIBSV M and SV Mlight) of training.




















Bicycle with improved frame configuration 

Jul 24, 2006 - Page 10 .... While some bicycle frame builders have merely substi tuted tubes made .... combination, at the top of said airfoil seat tube, and rear.




















AN IMPROVED VIDEO ENCODER WITH IN-THE-LOOP ... 

also keeps the H.264 coding architecture unaltered. The mo- ... In-Loop filter Architecture .... (c):Noisy, AM filtered#38(28.53dB), (d):Noisy, IL filtered.




















Polyoxypropylene/polyoxyethylene copolymers with improved ... 

Dec 9, 1999 - 307â€”310 (1973). Grover, F.L., et al., â€œThe Effect of PluronicÂ® Fâ€”68 On ..... National Institute of Health, Final Report: Supercritical. Fluid Fractionation of ... the Chemistry, Physics, and Technology of High Polymeric. Substanc




















Bicycle with improved frame configuration 

Jul 24, 2006 - support, and may include a fork croWn, tWo front Wheel support structures or blades running from said fork croWn to the center of front Wheel, ...




















Polyoxypropylene/polyoxyethylene copolymers with improved ... 

Dec 9, 1999 - tionationâ€�, Transfusion, vol. 28, pp. 375â€”378 (1987). Lane, T.A., et al., Paralysis of phagocyte migration due to an arti?cial blood substitute, Blood, vol. 64, pp. 400â€”405. (1984). Spiess, B.D., et al., â€œProtection from cerebra




















Polyoxypropylene/polyoxyethylene copolmers with improved ... 

Nov 19, 1999 - (19) United States. (12) Reissued Patent ... (List continued on neXt page.) FOREIGN .... an arti?cal blood substitute, Blood, vol. 64, pp. 400â€” ...




















Polyoxypropylene/polyoxyethylene copolmers with improved ... 

Nov 19, 1999 - Lane, T.A., et al., Paralysis of phagocyte migration due to an arti?cal blood substitute, Blood, vol. 64, pp. 400â€”405. (1984). Spiess, B.D., et al., â€œProtection from cerebral air emboli. With per?uorocarbons in rabbitsâ€�, Stroke, 




















Biological safety cabinet with improved air flow 

Mar 15, 2004 - and directs it through the supply ?lter. To monitor the pressure Within the cabinet, prior art safety units have used a pressure gauge mounted on ...




















An Improved Crowdsourcing Based Evaluation ... 

for each query term. Using a context sentence for resolving word sense ambiguity is not a new concept, and it has been used by numerous re- searchers, such as (Melamud et al., 2015; Huang et al., 2012 ... texts presented, where p â‰¥ 1, will depend o




















An improved Incremental Delaunay Triangulation Algorithm 

Abstract: The incremental insertion algorithm of. Delaunay triangulation in 2D is very popular due to its simplicity and stability. We briefly discuss.




















Biological safety cabinet with improved air flow 

Mar 15, 2004 - devices equipped with High Energy Particulate Air (HEPA) ?lters. ... which projects far enough above the work surface that ...... In an alternative.




















Plant location with minimum inventory - Springer Link 

fractional solution we were able to derive integer solutions within 4% of optimality. ... F. Barahona, D. Jensen / Mathematical Programming 83 (1998) 101-111.




















An Improved Control Law Using HVDC Systems for ... 

Aug 28, 2013 - Systems for Frequency Control. Jing Dai1. Gilney Damm2 ... information. ... This lead to a smaller degree of primary reserve sharing, than the ...




















Development of an Improved Dose Reconstruction ... 

The most important was an explosion in the radioactive waste-storage facility in 1957 (the .... The System Administrator also makes a backup on streaming tape of the ... In addition, hydrological data pertaining to the Techa River are included.




















An Improved Degree Based Condition for Hamiltonian ... 

Lenin Mehedy1, Md. Kamrul Hasan1 and Mohammad Kaykobad2. 1Department of Computer Engineering, Kyung Hee University, South Korea. 2Department of Computer Science and Engineering, North South University, Dhaka, Bangladesh. Email: 1{lenin, kamrul}@oslab




















An Improved Divide-and-Conquer Algorithm for Finding ... 

Zhao et al. [24] proved that the approximation ratio is. 2 âˆ’ 3/k for an odd k and 2 âˆ’ (3k âˆ’ 4)/(k2 âˆ’ k) for an even k, if we compute a k-way cut of the graph by iteratively finding and deleting minimum 3-way cuts in the graph. Xiao et al. [23




















An Improved Likelihood Model for Eye Tracking 

Dec 6, 2005 - This property makes eye tracking systems a unique and effective tool for disabled people ...... In SPIE Defense and Security Symposium,. Automatic ... Real-time eye, gaze, and face pose tracking for monitoring driver vigilance.




















Caching layer PageSpeed server - GitHub 

www.example.com/index.html. PageSpeed server. Partially rewritten response for www.example.com/index.html with reinstrumentation done. Cache miss/expiry.




















Development of pre-breeding stocks with improved ... - CiteSeerX 

Development of pre-breeding stocks with improved sucrose content over two ... In a base population comprising twenty three Indian â€œCoâ€� canes and fourteen ...




















Acidic aqueous chlorite teat dip with improved visual indicator stability ... 

Mar 2, 2006 - Data Sheet, manufactured by E. I. duPont deNemours & Co. (Date unavailable). Flett et al. ..... (i.e., removal of source), total viscosity recovery occurs .... ence has taught that favorable admixture blending is best accomplished ...




















Development of pre-breeding stocks with improved ... - CiteSeerX 

Among the crosses involving Indian commercial hybrids, the best was CoC 671 x Co 99002 with a ... improvement programs indicated selection emphasis.


























×
Report An Improved Profile-Based Location Caching with ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















