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1. Introduction
In RAN2 discussion of paging enhancement, the following issues are listed in [1] for companies to provide the opinions with the contribution, the intention of this contribution is mainly for them.
OI 1.4: RAN2 has a preference to support PEI with both DRX and eDRX; FFS on potential issues (e.g., PEI and PTW).
OI 1.5: FFS on the detailed NAS signalling between AMF and UE for CN assigned subgrouping. 
OI 1.8: Handling in scenarios where certain gNB within a RNA does not support CN controlled subgroupin
2. [bookmark: _Toc12718547]Discussion
PEI for eDRX UE
In the previous meeting, RAN2 have shown a preference to the application of PEI to eDRX UE. The main concern for the application of PEI to eDRX UE is whether there is any issues on the coexistence of PTW and PEI?
Regarding the first concern, in our understanding, only one complex scenario is that an eDRX UE in inactive state have a variable values of T between inside and outside the PTW as shown below。
----------------- REDCAP Running CR 38.304 -------------------------------------
-	If an eDRX value longer than 1024 radio frames is configured by upper layers:
-	If eDRX is not configured by RRC:
-	During CN configured PTW, T is determined by the shortest of the UE specific DRX value (s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. Outside the CN configured PTW, T is determined by the DRX value configured by RRC;
-	else if eDRX value no longer than 1024 radio frames is configured by RRC:
-	During CN configured PTW, T is determined by the shortest of the UE specific DRX value, if configured upper layers, and the eDRX value configured by RRC and a default DRX value broadcast in system information. Outside the CN configured PTW, T is determined by the eDRX value configured by RRC.
----------------- REDCAP Running CR 38.304 -------------------------------------

It will lead to the different SFN number of the PFs inside and outside the PTW for this eDRX UE. It maybe possible that PEI occasion may not cover all the PFs associated with this UE. However, we do not think this is a big deal here, the reason is as below:
· NW can configure the proper PEI configuration and T value to cover as many PFs for the eDRX UE as possible.
· Even though sometime the PF for one eDRX UE cannot associate with the PEI occasion, it can be considered as not reception of PEI case, for example, keep monitoring the PDCCH occasion for the corresponding POs until the next PEI is received. From specification perspective, it still can work, and we believe the power saving gain won’t be hurt.
So we suggest:
Proposal 1: No special handling for supporting PEI to eDRX UE in case that PTW is configured by CN.
NAS Signaling Between AMF and UE for CN Assigned Subgrouping
For this issue, for simplicity, we suggest to reuse mechanism of the subgrouping for WUS, in TS 23.502, it is shown as below:


Fig. 1: Flow diagram for the subgrouping in WUS message exchange
1. UE to (R)AN: AN message (AN parameters, Registration Request (Registration type, SUCI or 5G-GUTI or PEI, [last visited TAI (if available)], Security parameters, [Requested NSSAI], [Mapping Of Requested NSSAI], [Default Configured NSSAI Indication], [UE Radio Capability Update], [UE MM Core Network Capability], [PDU Session status], [List Of PDU Sessions To Be Activated], [Follow-on request], [MICO mode preference], [Requested Active Time], [Requested DRX parameters for E-UTRA and NR], [Requested DRX parameters for NB-IoT], [extended idle mode DRX parameters], [LADN DNN(s) or Indicator Of Requesting LADN Information], [NAS message container], [Support for restriction of use of Enhanced Coverage], [Preferred Network Behaviour], [UE paging probability information], [UE Policy Container (the list of PSIs, indication of UE support for ANDSP and the operating system identifier)] and [UE Radio Capability ID], PEI)).
3 New AMF to UE: Registration Accept (5G-GUTI, Registration Area, [Mobility restrictions], [PDU Session status], [Allowed NSSAI], [Mapping Of Allowed NSSAI], [Configured NSSAI for the Serving PLMN], [Mapping Of Configured NSSAI], [rejected S-NSSAIs], [Pending NSSAI], [Mapping Of Pending NSSAI], [Periodic Registration Update timer], [Active Time], [Strictly Periodic Registration Timer Indication], [LADN Information], [accepted MICO mode], [IMS Voice over PS session supported Indication], [Emergency Service Support indicator], [Accepted DRX parameters for E-UTRA and NR], [Accepted DRX parameters for NB-IoT], [extended idle mode DRX parameters], [Paging Time Window], [Network support of Interworking without N26], [Access Stratum Connection Establishment NSSAI Inclusion Mode], [Network Slicing Subscription Change Indication], [Operator-defined access category definitions], [List of equivalent PLMNs], [Enhanced Coverage Restricted information], [Supported Network Behaviour], [Service Gap Time], [PLMN-assigned UE Radio Capability ID], [PLMN-assigned UE Radio Capability ID deletion], [WUS Assistance Information], [Truncated 5G-S-TMSI Configuration]).
Regarding above NAS procedures, the subgrouping for WUS mechanism is as below:
· 1: UE send a paging probability to AMF via Registration Request message
· 2: AMF send the subgroup information in [WUS Assistance Information] to UE via registration accept message.
We can just reuse the same mechanism for CN assigned subgrouping as well, which is:
· 1: UE sent the capability of supporting CN assigned subgrouping to AMF via Registration Request.
· 2: AMF sent the CN assigned subgroup ID to UE via Registration Accept 
Proposal 2: Registration Procedure shall be used for CN assigned subgrouping
· UE sent the capability of supporting CN assigned subgrouping to AMF via Registration Request.
· AMF sent the CN assigned subgroup ID to UE via Registration Accept.
The detail signalling is up to SA2/CT1.

A Certain RAN not support the CN assigned subgrouping in RNA
For this issue, the RAN totally not support the feature of Subgrouping including the following cases: R15/R16 RAN, or R17 RAN but not support the PEI and subgrouping feature. The paging from the RAN not support the CN assigned subgrouping is split into two cases:
· CN paging: Consider CN paging is initiated from CN and then distributed to all belonged registered RANs, CN will notify the corresponding CN assigned subgrouping ID along with paging information to each registered RAN, if the certain RAN is a RAN not support CN assigned subgrouping for UE, the certain RAN will page UE with legacy behaviour, and other RAN support CN assigned subgrouping paging UE with the CN assigned subgroup ID.
· RAN paging: The RAN paging is initiated by the latest serving cell (RAN) and then distributed to other RANs in the RNA, if this certain RAN is the latest serving cell and UE have re-selected and camped in an other RAN which support CN assigned subgrouping, the latest serving RAN cannot distribute the new neighbour RAN of CN assigned subgrouping ID which means the new RAN only can use the legacy behaviour to page UE while UE receive the paging information according to the assigned subgroup ID.
Observation 1: In case of CN paging, if a certain RAN not support CN assigned subgrouping, that RAN shall page UE with legacy behaviour or UE ID based subgroup ID, and other RANs support CN assigned subgrouping shall page UE with CN assigned subgrouping ID.
Observation 2: In case of RAN paging, if the certain RAN not support CN assigned subgrouping is the latest serving RAN and UE have reselected and camped in other RANs support the CN assigned subgrouping, all RANs in the RNA will page UE with either legacy behaviour or UE ID based subgroup ID.
According to the conclusion in observation 1 and observation 2, it can be seen the main impact is only in case of RAN paging, for keeping alignment between RAN and UE, we have to define additional rule for keeping UE and RAN’s alignment if the latest serving cell does not support CN assigned subgrouping.
· Alternative 1: NW based explicit solution, Introduce an IE in RRC message to indicate whether CN assigned subgrouping is only applied in the latest serving cell.
· Alternative 2: UE based implicit solution, if one serving cell does not support CN assigned subgrouping according to the broadcast information, UE shall assume the legacy paging behaviour shall be used when reselecting and camping in other serving cell.
For alternative 1, if the IE indicates only the latest serving cell is available for PEI/Subgrouping, UE only use the legacy behaviour for reception of paging information when reselecting and camping in other cell.
For alternative 2, it is based on the below agreement:
· R2 assumes that All the cells within the registration area supports the same number of CN assigned subgroups, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found)
If above assumption is confirmed, if the latest serving cell does not provide any paging service for CN assigned subgrouping (i.e the numOfsubgroupPerPO = Nue-id) and UE have been configured with a subgroup ID by CN, it means the current camped serving cell does not support CN assigned subgrouping at all, UE shall assume the CN assigned subgroup ID cannot be distributed to other RAN for RAN paging, hence UE shall always use the either legacy behaviour or UE ID based subgroup ID for receiving RAN paging.
Consider Alt.2 can obtain the same performance under the assumed rule with Alt.1, the less specification effort is our preference, so we suggest:
Proposal 3: In the case of reselection of camped cell, if the latest serving cell does not support CN assigned subgrouping (i.e SubgroupNumPerPO =Nue-id ), UE shall receive the page information with either legacy behaviour or UE ID based subgroup ID upon the broadcast information of the reselected cell.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
PEI for eDRX UE
Proposal 1: No special handling for supporting PEI to eDRX UE in case that PTW is configured by CN.

NAS Signaling Between AMF and UE for CN Assigned Subgrouping
Proposal 2: Registration Procedure shall be used for CN assigned subgrouping
· UE sent the capability of supporting CN assigned subgrouping to AMF via Registration Request.
· AMF sent the CN assigned subgroup ID to UE via Registration Accept.
The detail signalling is up to SA2/CT1.

A Certain RAN not support the CN assigned subgrouping in RNA
Observation 1: In case of CN paging, if a certain RAN not support CN assigned subgrouping, that RAN shall page UE with legacy behaviour or UE ID based subgroup ID, and other RANs support CN assigned subgrouping shall page UE with CN assigned subgrouping ID.
Observation 2: In case of RAN paging, if the certain RAN not support CN assigned subgrouping is the latest serving RAN and UE have reselected and camped in other RANs support the CN assigned subgrouping, all RANs in the RNA will page UE with either legacy behaviour or UE ID based subgroup ID.
Proposal 3: In the case of reselection of camped cell, if the latest serving cell does not support CN assigned subgrouping (i.e SubgroupNumPerPO =Nue-id ), UE shall receive the page information with either legacy behaviour or UE ID based subgroup ID upon the broadcast information of the reselected cell.
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