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Comparison of Local TLLI and Foreign TLLI for addressing resources in the Target Cell during PS handover 

Packet-Switched (PS) handover procedure minimizes service interruption times by enabling allocation of resources in the target cell for an MS with one or more PS services while MS is still in the source cell. The resources assigned in the source cell are to be addressed by a TLLI derived by SGSN from a valid P-TMSI. This TLLI will be used by the MS/SGSN for signaling and data transfer in the target cell during PS handover. 

During GERAN#19 based on the fact that usage of the Local TLLI as suggested in [GP-040201], [G2-040247] will introduce changes in the GMM procedures it has been agreed that a temporary P-TMSI/Local TLLI is allocated / utilized by the New SGSN using the concept defined in [GP-040897]. The New SGSN will assign a new P-TMSI/TLLI upon routing area update procedure.

Although this solution reduces the impact on the GMM signaling, the problem with the LLC entities in MS and New SGSN during PS Handover as pointed out already in [GP-040991] remains.

In GERAN#19, TSG GERAN2 did not see adding the Source Cell ID to the uplink data PDUs [GP-040991] as a feasible solution in solving Foreign TLLI collision problem.

In this paper another solution has been provided to avoid the collision problems when Foreign TLLI is used. Furthermore it is still suggested that Foreign TLLI is used in the Target Cell as it introduces the least amount of changes in the current GMM and LLC protocol functionality.

1. Usage of Local TLLI derived from a target cell P-TMSI during PS handover

The usage of Local TLLI derived from a target cell P-TMSI as described in [G2-040247], [GP-040897
] is depicted in Figure 1, Figure 2 respectively, taking into account the GERAN#19 working assumption.

The main assumption of the concept is that the new P-TMSI/L-TLLI is allocated to the MS during the preparation phase. This TLLI is not send to the MS but only to the target BSS as MS can continue on the same TBF as in the old cell. In case the TBF fails due to for example bad radio link conditions than PS handover has failed and MS will utilize the Foreign TLLI to establish the UL TBF. The New SGSN assigns a new P-TMSI/TLLI upon RAU request in order to reduce the impact on GMM procedures. This avoids the problem of LLC PDU data differentiation at SGSN before and after RAU procedure. 

However, the problem of the LLC layer remains. According to the TS44.064, an LLC connection is identified by the Data Logical Connection Identifier (DLCI) that consists of the SAP Identifier (SAPI) and the Temporary Logical Link Identifier (TLLI). Based on this definition during PS handover there will be no logical link between MS and SGSN. This is due to the fact that MS’s LLC state is associated with its old P-TMSI/old-TLLI and SGSN’s LLC state for this MS is associated with its new P-TMSI /TLLI state.  As a result the basic principle of LLC functionality will be changed. 
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Figure 1 Inter SGSN PS / RAU Procedure [TS23.060] and data transfer – Local TLLI Solution
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Figure 2. TLLI types utilized during PS / RAU procedure on the Um and Gb interface –Local TLLI solution.

Based on the above utilizing Temporary Local TLLI derived from a new Temporary P-TMSI for DL and UL data transfer during PS Handover will lead to significant changes in the LLC procedures.

2. Usage of Foreign TLLI derived from a target cell P-TMSI during PS handover  

In GERAN2#18bis the usage of Foreign TLLI derived from a source cell P-TMSI was not seen as a good solution for addressing the resources in the target cell. This is due to the collision problems in the network nodes that may happen when two or more MSs with the same Foreign TLLI from different RA access the same target cell. In GERAN#19 a solution to add the Source Cell ID to the UL data PDU was also not seen as a feasible solution.

However compared to the Local TLLI, usage of Foreign TLLI as described in [G2-040311], [GP-040991] does not introduce changes in the GMM nor in the LLC functionality neither in MS nor in SGSN. As it has been depicted in [GP-040991] (see Figure 3, Figure 4) when Foreign TLLI is used for addressing resources in the target cell there is no difference in P-TMSI handling in case of PS handover and RAU procedure.

Furthermore there is no need to utilize 2 different P-TMSIs for the same MS in the New SGSN (see Figure 1, Figure 2).  

2.1 Foreign TLLI Collision Problem –Solution

The collision problem of the Foreign TLLI during PS Handover does not become more severe due to PS handover and it is as critical as currently during RAU procedures. But, during the PS handover due to data transfer the impact of the collision problem in data transfer is more serious. 

The collision problem of the Foreign TLLI both for uplink and downlink data transfer during PS Handover can be solved utilizing the existing mechanisms in BSS and SGSN. In order to avoid any collision problems during PS handover, IMSI can be utilized. 

The New SGSN receives the IMSI of the MS during PS handover preparation phase [TS43.129 (v0.4.0)]). As specified in [TS23.060], a unique International Mobile Subscriber Identity (IMSI) shall be allocated to each packet-domain subscriber.

As defined in [TS48.018] IMSI is an optional IE in the BSSGP messages on the Gb interface. Utilizing the IMSI in the data transfer there will be no collision problem with the Foreign TLLI. Further, IMSI will not introduce nor bring any added complexity seen that it is already transferred to the BSS from the SGSN.

IMSI will be utilized by the New SGSN to identify the UL PDUs and by the Target BSS to identify the DL PDUs. 

Utilization of IMSI during PS handover is described below and depicted in Figure 3:

· On the downlink data BSSGP PDUs IMSI can be utilized, which will avoid any collision problems on the downlink PDUs. IMSI is an optional IE on the DL-UNITDATA PDU in [TS48.018];

· On the uplink data BSSGP PDU IMSI will be added as an optional IE, which will be used only during PS handover until the completion of RAU procedure.
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Figure 3. IMSI and Foreign TLLI during PS handover

The impact with this solution to the BSSGP protocol is moderate. Target BSS will be required to insert the IMSI in each of the UL data PS handover PDUs send on the Gb interface only during PS Handover. BSS will stop adding the IMSI to the UL PDUs after the completion of RAU procedure, i.e. until the Local TLLI derived from a target cell P-TMSI can be utilized both by the MS and SGSN.

3. Conclusions

Based on the above description Local TLLI derived from a target cell P-TMSI is not suitable to be used for addressing resources in the target cell during PS handover as it introduces changes in LLC functionality. Foreign TLLI on the other hand, seen that the collision problem can be avoided completely by utilizing the IMSI in the UL BSSGP PDU, is appropriate to be used in the PS handover, as it does not introduce any changes on the LLC and neither GMM procedures. Furthermore, the conditions for the removal of the restriction on the UL data transfer in [TS24.008] depicted in [G2-040309] will apply fully. 
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