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1. Introduction

RAN3 has received an LS from RAN2 with two questions [1]. The first is related to the possibility of de-synchronization of the last cell information in UE and network, and the second considers the issue of non-uniform support for PEIPS within the RNA. This document considers both options and proposes how to handle the scenarios outlined in the LS.
2. Discussion
2.1 Last used cell aspects
The explanation and question on this topic [1] are given below:

	With above agreements, RAN2 also has triggered a further discussion on the mismatched understanding about the ‘last used cell’ between UE and NW. RAN2 understands that the UE assumes the ‘last used cell’ is a cell by which the last connection was released, but CN may not update the ‘last used cell’ to that cell  if CN was not involved in such connection release. 

To solve this issue, one potential solution is to reuse LTE method, i.e. to introduce ‘no last cell update’ indication in RRCRelease message for NR PEI. RAN2 would like to ask:

Question 1: Whether the mismatched understanding about the ‘last used cell’ between UE and NW still exists in NR, if so, whether the LTE method (i.e. to introduce ‘no last cell update’ indication in RRCRelease Message) can be reused?


The initial question is whether the scenario is valid. As in the LTE case (e.g., WUS), there is at least one obvious scenario where there is no context release procedure involving the core network, and yet the UE is released. i.e., the scenario where the gNB for any reason decides to release the UE before the context is established in the NG-RAN. Note that from a gNB / NR perspective, UE CONTEXT RELEASE COMPLETE is the only message when the last cell information is updated in the CN.
Observation 1: In the scenario where the UE is released before any context is setup, there is no support for updating the CN on the last cell.
As a result, the NG-RAN may use PEI in a cell that is different from the UE’s expectation. So, if for example the UE then camps in the last cell from its perspective, and the cell supports PEI, the UE would be unreachable.

In the LTE method, the UE is provided an indicator in RRC during release so that it does not update the stored last cell in such cases. It seems that in principle such a way forward could be reused.

Observation 2: The LTE method (enabling the gNB to indicate to the UE that it should not update the stored last cell during release) should address this and other potential scenarios.

It is also useful to consider further the case of RRC_INACTIVE. Here the paging gNBs do not have the last cell information, except for the anchor. As the anchor issued the release, it knows in which cell to use PEI (if supported); and therefore, the system should work. Further related use cases in NR are 

· SDT without anchor relocation

· RNA update without anchor relocation 

In both cases, it is safer to take the anchor as the last cell, and in both cases the anchor would be able to also send the indication discussed above.

Observation 3: The LTE method can also be applied to ensure that the UE considers the anchor as its last cell for PEI purposes when the UE accesses (and is released) from a different cell/gNB in RRC_INACTIVE, but no context relocation occurs.

A final scenario to consider in RRC_INACTIVE is the one where the anchor gNB releases the N2/N3 resources towards the core network without explicitly releasing the UE via RRC. This scenario has been assumed to be valid when the details of RRC_INACTIVE operation were discussed (including the need for CN paging to be receivable by a UE in RRC_INACTIVE).
It seems that such scenario is still covered by the possible enhancement discussed above, since:

· During release the CN receives the last cell (which should be the last cell used in the anchor and from which the UE was sent to RRC_INACTIVE i.e., ignoring any “no relocation” flows)

· From UE perspective, this should already be stored as the “last cell”.

If the UE then camps on this last cell, it expects PEI, and the existing mechanisms should work.

Observation 4: The case of release towards the CN without RRC release seems also covered, as both the UE and the CN will store the last used cell in the anchor.

In summary, we suggest the following

Proposal 1: Reply to RAN2 confirming that such scenarios exist (and may be more common than in LTE), but the LTE approach seems to address fully all scenarios.

Proposal 1b: Highlight that in the case of “no relocation”, it would also be expected that the UE is notified not to update the last cell.
2.2 Non-uniform support in RNA
The explanation and question on this topic [1] are given below:

	In addition, RAN2 also have discussed one problematic scenario where certain gNB(s) within a RNA does not support CN-assigned subgrouping but others do. 

In this scenario, assuming that the anchor gNB does not support CN assigned subgrouping, it may not forward any information (e.g. CN assigned subgroup ID) to other gNBs when initiating a RAN paging to a UE. It may result that the UE will try to receive the paging information according to the CN assigned subgroup ID, if any, after cell-reselection. But the current camped cell that supports CN assigned subgrouping will page UE by not using the CN assigned subgroup ID due to the lack of the CN assigned information about that UE from the anchor gNB. RAN2 would like to ask:

Question 2: Whether this problematic scenario can be avoided or needs to be resolved through signaling?


The problem scenario appears valid. From RAN3 perspective, it could only be avoided if for example:

1) Uniform support of CN-assigned subgrouping is required, or

2) The anchor always forwards PEIPS Assistance Information in RAN PAGING irrespective of whether it supports the feature (or is configured to support it)

The second option seems unrealistic since at least legacy nodes would not behave in this way. The first option could be discussed, although it seems a somewhat strong requirement.

Observation 5: From RAN3 perspective, it is possible to avoid the problem scenario if it could be assumed that CN-assigned subgrouping support is uniform in the RNA (or TA).

Otherwise, the solution would be up to RAN2. For example,

· The UE could behave in inactive based on whether the anchor supports CN-assigned subgrouping (from SIB), meaning that an anchor not broadcasting such indication will also not send the PEIPS Assistance in RAN PAGING
· Alternatively, the anchor should send an explicit indication of use of CN-assigned subgrouping when sending the UE to RRC_INACTIVE (the UE would monitor for this in RRC_INACTIVE if it receives this indication AND the camping cell supports it AND it was configured)

Either solution is possible, and the decision (or further analysis) could be left to RAN2 although there are some stage 2 implications for RAN3 signalling (which could be discussed after RAN2 makes a decision).

Observation 6: There seem to be appropriate solutions based on tying UE behaviour to explicit or implicit anchor notification of support (i.e., via broadcast or dedicated signalling at release).

Proposal 2: Discuss whether a configuration solution is possible (i.e., uniform support); if not, reply to RAN2 indicating that RAN2 needs to discuss a solution, and RAN3 can align behaviour of RAN PAGING as needed.
An LS draft is provided in [2].
Proposal 3: Use the LS draft in [2] as a basis for the reply to RAN2.
3. Conclusions
The following observations are made in this document for Q1 in [1]:
Observation 1: In the scenario where the UE is released before any context is setup, there is no support for updating the CN on the last cell.

Observation 2: The LTE method (enabling the gNB to indicate to the UE that it should not update the stored last cell during release) should address this and other potential scenarios.

Observation 3: The LTE method can also be applied to ensure that the UE considers the anchor as its last cell for PEI purposes when the UE accesses (and is released) from a different cell/gNB in RRC_INACTIVE, but no context relocation occurs.

Observation 4: The case of release towards the CN without RRC release seems also covered, as both the UE and the CN will store the last used cell in the anchor.

Resulting in the following proposals:

Proposal 1: Reply to RAN2 confirming that such scenarios exist (and may be more common than in LTE), but the LTE approach seems to address fully all scenarios.

Proposal 1b: Highlight that in the case of “no relocation”, it would also be expected that the UE is notified not to update the last cell.
Then for Q2 in [1]:

Observation 5: From RAN3 perspective, it is possible to avoid the problem scenario if it could be assumed that CN-assigned subgrouping support is uniform in the RNA (or TA).

Observation 6: There seem to be appropriate solutions based on tying UE behaviour to explicit or implicit anchor notification of support (i.e., via broadcast or dedicated signalling at release).

Resulting in the following proposals:
Proposal 2: Discuss whether a configuration solution is possible (i.e., uniform support); if not, reply to RAN2 indicating that RAN2 needs to discuss a solution, and RAN3 can align behaviour of RAN PAGING as needed.
An LS draft is provided in [2].

Proposal 3: Use the LS draft in [2] as a basis for the reply to RAN2.
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