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1. [bookmark: _Ref165266342]Introduction
In RAN2#117-e meeting, the following agreements were made regarding “last used cell” issue.
	Network indicates whether UE monitors PEI in last used cell in system information.
A PEI-capable UE stores its “last used cell” information. FFS on how to capture this in the specifications.
Do not introduce an associated timer for the “last used cell” information stored by UE.
The “lastUsedCellOnly” indication is a cell-level configuration and there is no per-subgroup indication.
Introduce a one-bit indication of lastUsedCellOnly in PEI-Config.
RAN2 clarifies the meaning of “last used cell only”: When a cell broadcasts “last used cell only”, a UE monitors PEI only if its last connection was released by this cell.
Send an informative LS to RAN3/SA2/CT1 for RAN2 agreements about PEI and paging subgrouping and ask question about mismatched understanding of “last cell” between network and UE.



This contribution will focus on the remaining open issues on paging subgrouping and PEI.
2. Discussion
2.1 “last used cell” mismatch issue 
In RAN2#117-e, RAN2 sent an LS[2] to RAN3/SA2/CT1 about PEI and paging subgrouping and asked below questions. 
	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?
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?



SA2 sent the reply LS in [3] with the below information:

	SA2 has previously agreed the following text captured in TS 23.501 (since v17.3.0) for paging strategy, PEI and UE subgrouping:
“The AMF, when determining its paging strategy (see clause 5.4.3), should take into consideration whether a gNB is using Paging subgrouping based on the UE's temporary ID.
NOTE:	Paging messages sent to that gNB can increase UE power consumption for other UEs that support Paging Subgrouping based on the UE's temporary ID.”
RAN2 and RAN3 can decide about PEI and UE Subgrouping support in the last cell, however SA2 does not expect to discuss or introduce any further Core Network changes for it. 



In LTE, as specified in TS 23.401, “When receiving an S1-AP Paging message for a WUS-capable UE that also includes the Assistance Data for Recommended Cells IE then a WUS-capable eNodeB shall only broadcast the WUS on the cell that matches the last used cell ID.”, there is a risk for mismatch if the connection is setup and released without CN involvement.
Regarding Question 1 “Whether the mismatched understanding about the ‘last used cell’ between UE and NW still exists in NR”, based on SA2 reply LS in [3] and TS 23.501 (since v17.3.0) “5.4.12 Paging Early Indication with Paging Subgrouping Assistance” section, we do not see the necessity to involve CN for tracking the “last used cell”. Hence, in our understanding, the mismatch issue in LTE is not essential in NR. We donot need to introduce additional approach in NR for this issue.
Proposal 1: RAN2 assumes the mismatched issue about the ‘last used cell’ between UE and NW is not essential in NR. No need to introduce additional approach in NR.

2.2 Problematic scenario where certain gNB(s) within an RNA does not support CN-assigned subgrouping but others do
In SA2 reply LS [3], it is mentioned that “The AMF, when determining its paging strategy (see clause 5.4.3), should take into consideration whether a gNB is using Paging subgrouping based on the UE's temporary ID.” If the anchor gNB does not support CN assigned subgrouping, the AMF could not use CN assigned subgrouping in the RNA. Then, there should be no inconsistent paging strategy between anchor gNB and other gNBs. In other words, the problematic scenario can be avoided by AMF, and there is no need to introduce further signalling for this issue.
Proposal 2: Problematic scenario of paging subgrouping capability within an RNA can be avoided by CN, and there is no need for any further signalling.

2.3 Multi-beam operation for PEI
In TS 38.304, multi-beam operations for paging message and short message has been clarified as below:
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<skipped>
In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.



Similar to paging message, it’s natural to have similar operation for the PEI in multi-beam operations. Thus, we suggest to add below description for PEI in TS 38.304
	In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.



Therefore, we propose that:
Proposal 3: In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.
The corresponding TP is provided in the miscellaneous CR on TS 38.304 for ePowSav in [4].
,Conclusions
In this contribution, we discussed the open issues. Based on the discussion, we have the following proposals:
Proposal 1: RAN2 assumes the mismatched issue about the ‘last used cell’ between UE and NW is not essential in NR. No need to introduce additional approach in NR.
Proposal 2: Problematic scenario of paging subgrouping capability within an RNA can be avoided by CN, and there is no need for any further signalling.
Proposal 3: In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.
The corresponding TP is provided in the miscellaneous CR on TS 38.304 for ePowSav in [4].
3. [bookmark: _Toc502437832]Reference
[1] R2-117-e Chair Notes.
[2] R2-2204240, LS out on PEI and UE subgrouping
[3] S2-2203252, Reply LS out on PEI and UE Subgrouping
[4] R2-3304804, Miscellaneous CR on TS 38.304 for ePowSav

	
