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1 Introduction
In the RAN2#116-e meeting, RAN2 discussed the details of subgrouping. For the capability part, we come to some conclusion as follows.

· RAN introduces a new parameter Nsg-UEID to indicate its support of UE-ID based subgrouping. 
· RAN does not support any type of subgrouping if its configuration for subgrouping is either absent or nullified (e.g. subgroupsNumPerPO is either absent or set to zero). FFS for the signalling details.

· We assume separate indications for UE capability of CN based subgrouping and UEID based subgrouping. 

· UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling while R2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling. 

Besides, the following agreement was made for the number related issue and overlapping related issue. 
· Assume that one subgroup indication refer to either CN assigned subgroups or UE-ID based subgroup (no overlapping)
· The total number of CN-assigned subgroups that is used is not fixed can be configured up to 8 (e.g. by OAM). No impact on signalling is assumed.
Current running CRs introduces the support of Rel-17 UE power saving enhancements in NR based on the agreements from previous meetings. Across the CRs, there are still some Editor’s NOTEs which are for discussion.
In this contribution, we discuss some open issues related to PEI and subgrouping which are listed in the running CR.
2 Discussion 
2.1 PEI related issues
For applicable area for PEI, we have the following issue: “Editor’s NOTE:
Whether the PEI is used for only last used cell/TA area/some specific area would be further discussed.” 
In LTE the UE only monitors (G)WUS in the last cell in which the UE most recently entered RRC_IDLE. The (G)WUS mechanism is introduced mainly for stationary MTC/NB-IoT devices. But for this new power saving feature, PEI will be applied in UEs with different characteristics. Mobility is common especially for eMBB, i.e., RRC_IDLE/RRC_INACTIVE UEs may leave the last used cell. To maximize benefit of PEI mechanism, we should avoid restricting the PEI monitoring by UE to the last used cell. 
Observation 1: Mobility should be supported by R17 PEI mechanism.
The reason from proponents for PEI in only7 last used cell is that other UEs in the reselected cell will be false alarmed if the UE moves around. However, for the case PEI not only in the last used cell, when UE moved from another cell is paged, only UEs within the same subgroup or monitoring the same PEI have the false alarm. However, for the case PEI only in last used cell, more UEs have a false alarm. Besides, companies argues that since UE will only be found in a single cell of the registration area, PEI across multiple cells increases the NW power consumption and signalling overhead. Since it is possible that not all the gNBs within the same TA can support paging subgrouping, a specific area could be configured by NW to balance the power consumption for both NW and UE side. Since the paging subgrouping is not restricted in the last cell, the interaction between NW nodes is needed for UE’s paging subgrouping related information.
Proposal 1: PEI is used for specific area which could be configured as a cell list.

Proposal 2: The interaction between NW nodes is needed for UE’s paging subgrouping related information; details up to RAN3.
2.2 Subgrouping related issues 
In the General part of subgrouping specified in 38.304 running CR, the utilization of PEI without subgrouping is still FFS as following “Editor’s NOTE:
If no subgrouping is used, FFS whether the UE will use PEI.”
In LTE/NB-IoT, a UE supporting GWUS can be configured to monitor a WUS group and a common WUS. This means, a UE has the capability of GWUS, even if there is no WUS group, a common WUS can be employed to save power consumption. In NR, PEI is introduced to indicate the UE whether it is required to monitor the PDCCH in associated PO by PEI. It is naturally that a UE supporting PEI can be configured to a PEI group or a common PEI which is similar to the GWUS mechanism. Similar to the WUS mechanism, PEI can be employed to reduce the power saving for the whole group of UE in the same PO. 
According to our understanding, the above “no subgrouping” can be interpreted as two cases: case 1 is that the NW configures the number of subgroups in one PO as 1, i.e., subgroupsNumPerPO=1; case 2 is that NW configures the number of subgroups in one PO as nullfilled (set the number as 0, i.e. subgroupsNumPerPO=0) or absent (does not provide the parameter in the PEI configuration). Case 1 is already supported in the last meeting which corresponds to RAN1’s conclusion “the number of bits reserved for one PO K=1” as specified in CR 38.312 [1]. Case 2 corresponds to the “[image: image1.png]
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” as specified in CR 38.312 which can also be interpreted as one bit (K=1) reserved for one PO. Thus, the bit for the PO is always reserved no matter whether the subgrouping is used. To make the best use of PEI mechanism, PEI should be utilized to save the UE power consumption even if no subgrouping is used.
Proposal 3: If no subgrouping is used, the UE could use PEI. 
During last meeting, we have agreed to have separate UE capability on UE ID based subgrouping and CN-assigned subgrouping. PEI could be utilized to indicate UE whether it is required to monitor the paging occasion with/without subgrouping. Based on the discussion above, the capability on UE-ID based and/or CN-assigned subgrouping is not equivalent to the capability on PEI. 
Proposal 4: RAN2 is kindly asked to introduce a separate indication for UE capability on PEI. 
Considering the utilization of the two capabilities for subgrouping, we agree that UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling and assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling. Since PEI configuration is provided in system information by RAN, UE’s capability of supporting PEI should be reported to RAN by AS. Thus, for the open issue “Editor’s NOTE:
Whether to have UE capability on PEI would be further decided.”, we propose that
Proposal 5: UE’s capability on PEI is reported to RAN by AS. 
3 Conclusions
In this contribution, we discussed the remaining issues from the perspective of PEI and subgrouping and PEI assistance information from UE. We also propose the signalling based on the above discussion. Following observations and proposals are made in this contribution:
Observation 1: Mobility should be supported by R17 PEI mechanism.
Proposal 1: PEI is used for specific area which could be configured as a cell list.

Proposal 2: The interaction between NW nodes is needed for UE’s paging subgrouping related information; details up to RAN3.

Proposal 3: If no subgrouping is used, the UE could use PEI. 

Proposal 4: RAN2 is kindly asked to introduce a separate indication for UE capability on PEI. 
Proposal 5: UE’s capability on PEI is reported to RAN by AS. 
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