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1 Introduction
In [1] SA2 have identified a need for RAN2 to specify a mechanism to trigger TAU after a handover with a change to a new MME, either due to UE mobility, due to load re-balancing or deployments where CS fallback needs to be supported and the MSC service area may change due to UE mobility. We also look at the case after handover without MME change. In this proposal we propose some mechanisms to trigger the TAU in connected mode.
2 Discussion
As identified in [1] there are several use cases for TAU in connedcted mode that have been identified and it would be beneficial if the ENB/UE solution could be handled in a similar fashion for all cases. The cases identified are as follows:
1. Case of simple mobility (change of eNB with change of MME) 

2. Case of load rebalancing (no change of eNB, change of MME). In this case this is an inter-eNb HO (not intra-eNB) but with source = target. 
3. CS fallback. (no change of MME, no change of eNB). The MME has to know that the MSC changes, and gives this information to the eNB, in order for the eNB to inform the UE (so that the UE can perform joint TAU/LAU). 
4. UE moves to another eNB, no change of MME, but it enters into a TA which is not in its TA list.
Also as stated in [1] SA2 has identified several requirements as follows:

· SA2 would prefer a solution where the delay is smaller than 80ms.

· SA2 would like to provide the additional information that the current TA id is not necessary for the UE to provide in the TAU Request message for the purposes of the TAU procedure.

In [2] two approaches were looked at:

· Approach 1 is that the UE is always informed about the current TA id in connected mode, and the UE performs a TAU whenever the current TA id is not included in the list of TAs that are registered with the network, similarly as in idle more. 
· Approach 2 is that the UE in connected mode is triggered to perform TAU only when required, such as in the case of MME relocation.

Looking at Approach 1 in more detail in order for the UE to always be informed about the current TA id in connected mode the UE can either:

· Reads system information in order to obtain TA id which is transmitted as a part of Scheduling Unit 1 (SU1) once every 80ms in order to “understand” whether TA is needed.However this will not be sufficient to fulfil the requirement as identified in [1] as it should be less than 80ms.

· Is provided new TA id with the handover command. As can be seen from [1] there is no requirement to read the current TA ID to perform a TAU. Also a TA ID over the radio in the message triggering handover is not inline with RAN WG2 efforts to keep the size of the message at minimum a minimum. A possible alternative would be to send the new TA in a dedicated message once handover has been completed however this is also not necessary as the TAU can be performed without the current TA ID.
Looking at Approach 2 in more detail for the UE performing TAU in connected mode only when required can be done either:

· By sending a single bit in the handover command indicating to the UE that it should perform TAU procedure, implying that UE “blindly” performs TAU i.e. UE is not aware of the new TA id.
From [1] and [2] it can be seen to be in line with SA2 and RAN2 to minimize HO command and that the TA ID is not necessary to perform a TAU. 
· By informing UE about the new TA id with dedicated message upon handover (when TAU is found needed). From [1] it can be seen to be in line with SA2 that the TA ID is not necessary to perform a TAU.
Therefore in conclusion:

Proposal A : Introduce an optional 1 bit indicator to trigger TAU in HO Command (RRCConnectionReconfiguration) in the MobilityControlInformation information element for the case of simple mobility (1 above) and the case of load rebalancing (2 above).

For case 3 CS fallback [3] indicates several scenarios MO/MT Call in active mode with a PS Handover command and MO/MT call in active mode with no PS Hanodver using a cell change order (NACC). It is presumed although not agreed that this can be acomplisehed using the MobilityFromEutran command.  

Proposal B Introduce an optional 1 bit indicator to trigger TAU in the PS Handover/ NACC command (MobilityFromEutran) for the case of CS fallback( 3 above).
Looking at case 4 the UE moves to another eNB, no change of MME, but it enters into a TA which is not in its TA list as above. For this case the eNB does not know this change, and neither does the MME. In [1] SA2 states that it's up to the RAN whether or not the TAU is triggered in this case. We conclude we don't have any other choice than saying that the TAU would not be performed, because the only possibility would be to make the eNB aware of the TA list of each connected UE, which would be a very big modification.

Proposal C: TAU is not triggered for the case where the UE moves to another eNB, no change of MME, but it enters into a TA which is not in its TA list.

For case 2, there is already a message defined in [4] on S1 indicating to the eNB that we are in this special case (the message is "HO trigger" ), but for the others cases 1 or 3, RAN3 will have to think about new messages on S1 to enable the eNB how to set this bit.

Proposal D: Inform RAN3 on the need for new messages on S1 to enable the eNB to set this bit for the case of simple mobility(1 above) and CS fallback (3 above).
3 Conclusion
We discussed a mechanism to trigger TAU after a handover with a change to a new MME and with no change of MME and have the following proposals :

Proposal A : Introduce an optional 1 bit indicator to trigger TAU in HO Command (RRCConnectionReconfiguration) in the MobilityControlInformation information element for the case of simple mobility (1 above) and the case of load rebalancing (2 above).

Proposal B Introduce an optional 1 bit indicator to trigger TAU in the PS Handover/ NACC command (MobilityFromEutran) for the case of CS fallback( 3 above).

Proposal C: TAU is not triggered for the case where the UE moves to another eNB, no change of MME, but it enters into a TA which is not in its TA list.

Proposal D: Inform RAN3 on the need for new messages on S1 to enable the eNB to set this bit for the case of simple mobility(1 above) and CS fallback (3 above).
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