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Abstract of the contribution:

It is proposed to introduce a mechanism to allow early UE update location as soon as inter RAT to E-UTRAN handover or intra LTE handover with MME relocation completion.
1. Introduction

Stage 2 sections 5.5.2.2.3 and 5.5.2.4.3 mention the UE location update procedure is performed further to inter RAT to E-UTRAN handover completion. So, until handover is completed, the UE location information within the HSS is not up to date which prevents Mobile Terminating service reception.

One one hand, these sections mention that the Tracking Area Update Request shall be sent immediately after RRC Handover Complete message.

On another hand, in the case of LTE, it has to be noted the radio resources scheduling by the eNB depends on the radio conditions contrary to UMTS where the scheduling is static. When the radio quality is not good typically in the case of handover, as the eNB prioritises the transmission of RRC handover complete even if it is segmented, it is worth piggybacking the Tracking Area Update Request message therein so that the radio resources are optimally allocated for the UE location update procedure.
This contribution addresses this issue.
2. Discussion

2.1 Stage 2 aspects

TS 23.401 [1] sections 5.5.2.2.3 sequences about UTRAN Iu mode to E-UTRAN Inter RAT handover are extracted as follows:
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Figure 5.5.2.2.3-1: UTRAN Iu mode to E-UTRAN Inter RAT HO, execution phase
[…]

5. When the UE has got access to target eNodeB it sends the message HO to E-UTRAN Complete.

[…]

11. The UE sends a Tracking Area Update Request message to the target MME informing it that the UE is located in a new tracking area. The UE shall send this message immediately after step 5.

Though, this requirement has been taken out further to TD S2-083409 [1] as per being a Stage3 issue. 

Similarly, the same RAN issue exists for IRAT HO from GERAN to E-UTRAN and intra LTE handover with MME relocation.

2.2 RAN considerations

From the above sequences, it can be seen that from the time when the UE receives the handover to E-UTRAN message from the source access system to the HSS update about the UE new location, the UE can not receive any calls.
The typical use case is the UE moving fast (eg in trains) and changes between different RATs within a PLMN. In LTE, Location Areas may be smaller than legacy GPRS/UMTS Location Areas, so handover with location change may be more frequent than handover with legacy GPRS/UMTS Location Area change.

In case of LTE, it has to be noted the radio resources scheduling by the eNB depends on the radio conditions contrary to UMTS where the scheduling is static. When the radio quality is not good typically in the case of handover, the TAU Request may not be received by the eNB "immediately" as mentioned in TS 23.401. So handover could be successful but transmissions could be stuck there. During that time, the UE can not receive any call.
2.3 Proposal

RAN2 November meeting (RAN2#60, Jeju) has agreed to prioritize the transmission of RRC handover complete even if it is segmented (transmitted in several TTIs).
It is proposed that the NAS Tracking Area Update Request message be sent piggybacked with the RRC Handover Complete message. During the preparation phase of the handover, the eNb infers that it is an inter RAT to E-UTRAN handover or intra LTE handover with MME relocation (from the Handover Type IE if set to "IntraLTE", "UTRANtoLTE", or "GERANtoLTE" in the Handover Request signal from target MME to target eNB cf TS 36.413 [3]) so can subsequently allocate sufficient resources for the transport of NAS TAU Request along with RRC Handover Complete at the execution phase of the handover. 
Consequently, the NAS message shall be included in S1 Handover Notify.

Apart from the signalling overhead reduction in the EPS system (at the E-UTRA interface, ie RRC, PDCP and RLC headers saving), the pros thereof are linked to the early TAU request sending ie: 

1) early re-establishment the bearers in the network in case active flag is set, some of them may not have been re-established at the preparation phase of the HO
2) allow incoming service reception as soon as HO completion (indeed the update location towards HSS can be done as soon as Forward Relocation completion between CNs in parallel with Bearer Update in the EPC) in the typical case when the UE moving fast (eg in trains) and changes between different RATs within a PLMN
3) early release of bearer resources in the source system, these resources can be assigned to another UE.

From NAS point of view, as the TAI is indicated by RRC to NAS as per reading SIB1 along with Handover Command indication, the synchronization between NAS and RRC in the uplink before sending Handover Complete should not be a major issue.

The transfer of TAU request along with Handover Complete message already exists in a non 3GPP system e.g. Personal Digital Cellular (PDC) system.
3. Summary of proposal

It is proposed to agree on the following points: 

· the NAS Tracking Area Update Request message is sent piggybacked with the RRC Handover Complete message to allow incoming service reception as soon as HO completion 

· as a consequence of NAS TAU Request reception inclusion in Handover Notify, the actions in the target MME as for Handover Notify and UE location update can be done as soon as Handover notification (in parallel with relocation completion with the source CN and bearer update with the target S-GW).

It is proposed to send an LS to RAN2 and RAN3 cc SA2 to inform about the proposal.
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12b. Iu Release Procedure







12a. Delete Bearer Response
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12. Delete Bearer Request







11. Tracking Area Update procedure















13. Delete Bearer







Sending of uplink data possible











9. Update Bearer Request
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For Serving GW relocation Steps 8, 9 and 10, and the following User Plane path, will be handled by Target Serving GW
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10. Update Bearer Response















9a. Update Bearer Response
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4. E-UTRAN Access Procedures
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