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Introduction
During last RAN Plenary, following our RAN3 previous request to RAN in [1], the WID of UE Power Saving enhancement has been revised to include RAN3 as impacted group. From the WID [2] we can observe below the new impacted bullet:
	1. Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
0. Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1, RAN3]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting



According to the endorsed TU schedule in [3], the UE Power saving work will start in Q1 2022 in RAN3#114bis-e meeting. 
Meanwhile, we have received another LS from RAN2 with further agreements to implement and a question to RAN3 [4].
In this contribution, we discuss about the scope of the WI in RAN3 and provide our updated views in light of the recent RAN2 progress.
Discussion
From the RAN2 LS in [4], we can make the following observations:
1) Two subgrouping approaches have been agreed by RAN2 for the UE power saving: a CN-assigned subgrouping and a UE-ID based one.
2) The UE-ID (I-RNTI) approach has no CN impacts and can be considered at this stage within the area of RRC configuration. No RAN3 impacts are foreseen for this approach
3) The CN-based subgrouping approach, on the other hand, relies on NAS signalling between UE and AMF, where the AMF assigns a paging subgroup to the UE based on some UE information, statistics, traffic profiles, etc, available/stored in the AMF. The AMF indicates the assigned paging subgroup to the UE using NAS signalling. Exact details of the subgroup encoding is pending RAN2/CT1. We can note that RAN1 have agreed that 8 groups are needed
RAN1#105-e
Agreement:
For UE subgroups indication in physical layer, maximum of 8 subgroups per PO is supported.
4) The AMF also conveys the paging subgrouping information to the gNB, so that it can use it for paging the UE in RRC-IDLE and in RRC INACTIVE state. The impacted messages for these steps have been discussed in previous RAN3 meeting. We propose to confirm them again in this meeting
5) FFS whether the paging gNB should inform other gNBs in the RNA about UE’s paging subgroup ID during Xn RAN paging. We can note that RAN2 is discussing whether the Paging Early Indication (PEI) in which the subgrouping is transmitted should be limited to the last used cell [5].
Omitting step 5 for now, we propose to consider below the general flow-chart for supporting Paging Subgrouping in NG-RAN where the proposed changes are marked in red:
[image: ]
Fig. 1: Overall signalling chart to support CN-based paging subgrouping in NG-RAN (RAN3 changes are marked in red)
From the above, some enhancements are needed to support the CN-based grouping in RAN3. It is proposed to enhance the following messages and IEs:
Proposal 1: To support RAN paging with subgrouping for a UE in RRC_inactive:
· Add the Subgrouping Information in the NGAP CN Assistance Information for RRC Inactive IE
· Add of the Subgrouping Information in the F1 Paging message.
Proposal 2: To support CN paging with subgrouping for a UE in RRC_idle:
· Addition of the Subgrouping Information in the NGAP Paging message
· Addition of the Subgrouping Information in the F1 Paging message.
Regarding XnAP impacts, it is proposed to wait whether the Subgrouping information transmitted within the PEI is going to be used only in the last visited cell ID. The motivation, similar to WUS, is to avoid any unnecessary (early) paging transmissions. If so, the paging node should not send any Xn Paging message to page other cells in the RNA as it will create unnecessary wake-up events. This has been raised previously by an operator in [5]. It is proposed thus to wait further regarding this aspect before impacting XnAP. Likewise, we can expect that F1AP signalling would be limiting the list of cells for Paging to only the last visited cell. In such case, there will be only one NR CGI set by the gNB-CU in the Paging Cell List IE in the F1 PAGING message. Details can be further checked in next meeting.
Proposal 3: RAN3 to wait further progress on last used cell limitation for subgrouping. If the Subgrouping is limited only to the last visited cell ID, then XnAP impacts for Subgrouping can be avoided
Another point that has been touched upon in last meeting, is whether some assistance information from RAN to CN is needed to allow CN aggregating further UE statistics on the UEs in RRC inactive state, to combine them with idle UE statistics. Since CN has no visibility of Inactive UEs traffic, this could be a valid point to consider. However, it should be discussed whether such assistance information is really necessary, since the UEs that will support subgrouping will have the same subgroup in both RRC states. In fact, RAN2 has agreed that UE will be assigned the same (paging probability) subgroup in both idle and inactive. From RAN2 previous LS [6] we can see:
The following is supported:
CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics
Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE

Therefore, it is proposed to further wait and reflect on the motivation for adding such assistance information from RAN, considering the specifications impacts and any potential gain this will bring to CN in terms of additional UE statistics. An alternative is to deem that simple UE statistics common to UEs in IDLE and INACTIVE states can be enough for CN to generate the subgrouping. Any substantial assistance information can be left to implementation.
Proposal 4: It is proposed to examine the motivation of adding any assistance information from RAN to CN, considering the potential gain to complexity or specification impacts ratio. Since it has not been requested by the RAN2 LS, it is proposed to not pursue it.
Conclusions and Proposal
In this contribution, we presented in a high-level view the RAN3 specification impacts to support CN-subgrouping in NG-RAN. It is proposed to take this contribution as baseline for discussion.
Proposal 1: To support RAN paging with subgrouping for a UE in RRC_inactive:
· Add the Subgrouping Information in the NGAP CN Assistance Information for RRC Inactive IE
· Add of the Subgrouping Information in the F1 Paging message.
Proposal 2: To support CN paging with subgrouping for a UE in RRC_idle:
· Addition of the Subgrouping Information in the NGAP Paging message
· Addition of the Subgrouping Information in the F1 Paging message.
Proposal 3: RAN3 to wait further progress on last used cell limitation for subgrouping. If the Subgrouping is limited only to the last visited cell ID, then XnAP impacts for Subgrouping can be avoided
Proposal 4: It is proposed to examine the motivation of adding any assistance information from RAN to CN, considering the potential gain to complexity or specification impacts ratio. Since it has not been requested by the RAN2 LS, it is proposed to not pursue it.
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