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1. Introduction
According to the UE feature discussion in RAN1, they left some issues about UE capability to RAN2:
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication
2. Support UE subgroup indication
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	High idle/inactive mode UE power consumption if NR SA networks
UE does not support paging enhancement
	Per UE
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	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

According to above feature list from RAN1, it can be seen there are three left issues for the feature of PEI and the feature of subgrouping indication shall be determined by RAN2:
· 1: Whether/How to separate capability of the subgrouping indication from PEI indication?
· 2: Which kind of capability the list features are, optional with capability signaling or optional without capability signaling?
· 3: Whether for the gNB to know if the feature is supported? 
This contribution is intent to share our views on above three issues.
2. [bookmark: _Toc12718547]Discussion
Whether/How to separate capability of the subgrouping indication from PEI indication?
As for PEI, the contents of PEI (i.e DCI 2_7) have split into two parts, the first part is subgrouping indication and the second part is the TRS/CSI availability indication. 
	Agreement
Confirm the following working assumption
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.


In some case, some UEs may support the TRS/CSI measurement in idle/inactivity state but not support the paging subgrouping, and for some other UEs may support the paging subgrouping but not support the TRS/CSI measurement, so it is rational to separate the subgrouping indication capability from capability of PEI indication.
In addition, in our understanding, the capability of paging early indication is the prerequisite to the capability of UE subgroup indication.
Proposal 1: The capability of the subgrouping indication is separated from the capability of paging early indication, and the capability of paging early indication is a prerequisite to the capability of subgroup indication.
Regarding the agreements achieved in RAN2#116 emeeting, the CN assigned subgrouping and UE ID based subgrouping are two separate capabilities for one UE
=>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. 
Hence,according to the last agreements in above,only the capability of UE ID based subgrouping is present in AS UE capability signaling while the capability of CN assigned subgrouping is reported to CN (i.e via NAS signaling to CN).  
then the AS UE capability signaling structure for paging enhancement shall fulfill the requirements as proposal1:Support of the PEI indication is the prerequisite to the support of the ueIDbasedSubgroupingInfo.
For fulfilling above requirement, there are two options:
· Option 1: Two independent capability bits having a same level for Paging early indication capability and UE ID based subgrouping capability respectively, and in field description, the prerequisite shall be clarified.
· Option 2: Using the nested structure, the paging early indication capability is the higher level to the UE ID based subgrouping capability.
Compare between option 1 and option 2, option 2 have one bit gain than the option 1. Nested structure is our preference. For understanding easily, the nested structure is shown as below:
     pagingEarlyIndication-r17          SEQUENCE {
        ueIDbasedSubgrouping-r17      Enumerated {supported}              OPTIONAL,
}                                                                   OPTIONAL,

Proposal 2: RAN2 is kindly asked to adopt above capability structure for paging enhancement.

Optional with capability signaling or optional without capability signaling/Whether for the gNB to know if the feature is supported?
This issue is mainly to ask the NW behavior on paging UE with or w/o capability signaling.
Regarding the feature of paging early indication and paging subgroup indication, in our paper, ueIDbasedSubgroup
· ‘optional with capability signaling’: If the capability signaling is received, NW shall send PEI with subgroup indication to wake up UE before page it.Otherwise, NW page UE by using legacy behavior.
· ‘optional w/o capability signaling’: No matter the capability signaling is received or not, NW shall send the PEI with subgroup indication to wake up UE before page it. 
In our understanding ,this issue has been improved implicitly by below agreement either :
=>Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17.
With RAN2 conclusion, the UERadioPagingInfo IE is introduced for RAN to forward the UE capability of Paging to CN. Consider UE ID based subgroup capability information is a RAN capability, we assume the UE ID based subgroup capability would be taken within the UERadioPagingInfo, so for a UE support UE ID based subgrouping:
· CN Paging：Derive the capability information from RAN via UERadioPagingInfo.
· RAN Paging: Derive the capability information from UE context information
For UE who support UE ID based subgrouping, no matter CN paging and RAN paging, gNB can be aware of the UE Paging capability information. Hence, gNB can identify a UE whether support paging enhancement or not, there is no need for gNB to perform a same implementation on paging all belonged UE. For the UE who does not support the paging enhancement capability, it is up to NW to determine when and how to page it in order to obtain the maximum power saving gain for all the belonged UE. So we propose:
Proposal 3: UE ID base subgroup capability is a ‘optional with capability signaling’.
Proposal 4: gNB(RAN) forward the UE ID based subgroup capability to CN within UERadioPagingInfo, gNB can obtain the information of UE ID base subgroup capability from CN for CN paging.
Proposal 5: gNB (RAN) can obtain the information of UE ID based subgroup capability from UE context information for RAN paging.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Proposal 1: The capability of the subgrouping indication can be separated from the capability of PEI monitoring.
Proposal 2: RAN2 is kindly asked to adopt above capability structure for paging enhancement.
Proposal 3: UE ID base subgroup capability is a ‘optional with capability signaling’.
Proposal 4: gNB(RAN) forward the UE ID based subgroup capability to CN within UERadioPagingInfo, gNB can obtain the information of UE ID base subgroup capability from CN for CN paging.
Proposal 5: gNB (RAN) can obtain the information of UE ID based subgroup capability from UE context information for RAN paging.
4. References
[1] R2-116e Chair Notes EOM



