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1
Introduction
It is RAN2 understanding that SA2 hasn’t fully concluded when and if Tracking Area (TA) update is needed for the UE’s in RRC Connected state.
Tracking areas are used as means to provide information about the location of the UE to the core network in idle mode. For this reason, UE’s in idle mode perform a Tracking Area Update procedure when moving into the TA that is not included in the TA list provided to the UE by MME in the NAS IE TA List. UEs in idle mode read the information that is contained in broadcast channel to determine the tracking area id that they are currently located in.

As currently defined, Tracking Area Update procedure is completely decoupled from Handover procedure. The intention of this document is to discuss the feasibility for TAU in RRC Connected state and implications for signalling if found needed.

2
Discussion
For the case of active mode, the current eNB is known to the core network; therefore it is in principle not necessary from a mobility point of view to perform the TAU procedure upon HO when UE is in active mode. There is however one scenario when TAU in connected mode could be important and that is at MME relocation where the UE need to obtain a new S-TMSI and most likely a new TA list. The motivation for this is that it would not be possible to release the UE context from the source MME until the UE has acquired a new S-TMSI.
Performing TAU in connected mode can also be discussed from the signalling performance point of view i.e. performing TAU upon going to IDLE mode requires establishing new signalling connection which could be slightly less efficient compared to if the TAU was performed in connected mode. It is however assumed that these gains would be quite small and might not motivate introducing additional mechanisms for performing TAU in connected mode or during RRC connection release. So given this there is at least a need to perform a TAU after an S1 handover which potentially could mean that the MME and S-TMSI has changed.
Following paragraphs describe possible alternatives to update TA information: 

· (1) Always perform TAU at HO when TA changes. 
UE could read broadcast channel upon every HO to understand whether TA has changed (reading system information while at the same time receiving data is not desirable from the UE point of view and there is currently no other procedure requiring UE to read system information while connected except when system information itself is being updated). 

Or, inform the UE of the target cell TA ID in the handover command.
· (2) In specific scenario, UE is given indication in a HO command to initiate update of TA when connected to the target eNB. It would be beneficial if the TAU could be “blind” meaning that the UE does not need to know in which TA it is, if this is not possible the new TA ID can be indicated in the handover command (thus increasing the size of HO command).
· (3) The CN triggers some GUTI (S-TMSI) rellocation procedure after the MME relocation which could be used to update the S-TMSI and TA list in the UE. It is up to SA2 to check if this procedure could be used for this scenario.

Out of the solutions above solution (1) should be avoided since it would lead to many more TA updates (TAU) and also either lead to that the UE need to read the TA from system information broadcast in connected mode or increase the size of the handover command. The alternative (2) would make it possible to only trigger TAU after S1 relocation (should be rare). So therefore solution (2) is preferred unless it is concluded in SA2 that solution (3) is preferred. 
3
Proposal
In this document we have discussed alternatives for Tracking Area Update when UE changes TA in connected mode due to Handover procedure. It is proposed that the UE should only do TAU in connected mode when it is indicated in the handover command. This makes it possible for the eNB to only trigger TAU at S1 handover. In case no TAU has been performed during the time the UE was in RRC_CONNECTED the UE will perform a TAU if needed when it returns to IDLE.

The possibility to use the GUTI reallocation as an alternative to having a “TAU needed” indication in the handover command is up to SA2 to discuss.
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