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The latest 38.304 running CR for the ePowSav WI [1] was produced after RAN2 #116-e meeting. However, there are still some open issues and [TBD] in the running CR.
In this contribution, we discuss these issues and propose resolutions and a consolidated TP. 
Discussions 
Issue #1: How to indicate whether UE subgrouping is supported in a cell or not?
In section 7.y.0 of the latest 38.304 running CR for ePowSav, it is stated that “If the configuration of subgrouping (i.e. TBD) is absent or subgroupsNumPerPO is set to zero [TBD], UE subgrouping is not supported in the cell, …”.
Although both ways work, we slightly prefer that the support or no support of UE subgrouping in a cell is implicitly indicated by the presence or absence of subgroupsNumPerPO in the SI, so that we can make values 0 and 1 invalid for subgroupsNumPerPO.
Proposal 1. Whether UE subgrouping is supported in a cell is implicitly indicated by the presence or absence of subgroupsNumPerPO in the SI.
Issue #2: Which values are valid for subgroupsNumPerPO?
RAN1/RAN2 have agreed that the maximal number of subgroups per PO is 8.
Observation 1: It is not very meaningful for subgroupsNumPerPO to be 0 or 1, if the support or no support of UE subgrouping is implicitly indicated by the presence or absence of subgroupsNumPerPO in the SI. 
Therefore, we propose that the valid values for subgroupsNumPerPO are 2 to 8.
Proposal 2. If present, subgroupsNumPerPO can have a valid value between 2 and 8.
Issue #3: How to indicate whether UEID-based subgrouping is supported in a cell or not?
RAN2 has agreed in principle whether UEID-based subgrouping is supported in a cell or not is indicated by Nsg-UEID in the SI. Clearly, if Nsg-UEID > 0 is broadcasted in the SI, UEID-based subgrouping is supported in the cell. However, it is unclear whether the no support is indicated by Nsg-UEID = 0 in the SI or an absence of Nsg-UEID in the SI.
Although both ways work, we slightly prefer that the support or no support of UEID-based subgrouping in a cell is implicitly indicated by the presence of Nsg-UEID (with a value > 0) or the absence of Nsg-UEID in the SI, so that we can make value 0 invalid for Nsg-UEID.
Proposal 3. The support or no support of UEID-based subgrouping in a cell is implicitly indicated by the presence of Nsg-UEID (with a value > 0) or the absence of Nsg-UEID in the SI.
Issue #4: Which values are valid for Nsg-UEID?
Based on Proposal 3, we propose that the valid values for Nsg-UEID are 1 to 8.
Nsg-UEID = 1 can be a valid configuration where UEs supporting UEID-based subgrouping and without a CN-assigned subgroup ID are assigned to a single UEID-based subgroup. 
Proposal 4. The valid values for Nsg-UEID are 1 to 8.
Issue #5: How to indicate whether CN-assigned subgrouping is supported in a cell or not?
RAN1/RAN2 have agreed to introduce subgroupsNumPerPO and Nsg-UEID in the SI. Therefore, whether CN-assigned subgrouping is supported or not in a cell can be indicated implicitly by subgroupsNumPerPO and Nsg-UEID (or absence of which) in the system information, as follows:
· If both are present in the system information and subgroupsNumPerPO = Nsg-UEID, CN assigned subgrouping isn’t supported in the cell;
· If both are present in the system information and subgroupsNumPerPO > Nsg-UEID or if subgroupsNumPerPO is present but Nsg-UEID is absent in the system information, CN assigned subgrouping is supported in the cell.
There is no need to introduce a new parameter to explicitly indicate RAN’s support of CN-assigned subgrouping.
Proposal 5. Whether CN-assigned subgrouping is supported or not in a cell can be indicated implicitly by subgroupsNumPerPO and Nsg-UEID (or absence of which) in the system information, as follows:
· If both are present in the system information and subgroupsNumPerPO = Nsg-UEID, CN assigned subgrouping isn’t supported in the cell;
· If both are present in the system information and subgroupsNumPerPO > Nsg-UEID or if subgroupsNumPerPO is present but Nsg-UEID is absent in the system information, CN assigned subgrouping is supported in the cell.
Issue #6: Determination of a CN-assigned subgroup ID by the UE and the gNB(s)
The AMF assigns a CN-assigned subgroup ID between value 0 and (the maximal number of CN-assigned subgroups – 1) to a UE and provides this subgroup ID to the UE and gNB(s). The UE and the gNB(s) use the CN-assigned subgroup ID, as provided by the AMF, without a need to perform any remapping.
Proposal 6. Reconfirm that the UE and the gNB(s) use the CN-assigned subgroup ID, as provided by the AMF, without a need to perform any remapping.
Issue #7: Determination of a UEID-based subgroup ID by the UE and the gNB
When Nsg-UEID > 0, a UE’s UEID-based subgroup ID is determined as the sum of the modulo output from hashing the UEID and an offset that equal to (subgroupsNumPerPO - Nsg-UEID). For example, the first subgroup ID, which corresponds to the modulo output value of zero, has a value equal to (subgroupsNumPerPO - Nsg-UEID).
Proposal 7. A UE’s UEID-based subgroup ID is determined as the sum of the modulo output from hashing the UEID and an offset that equal to (subgroupsNumPerPO - Nsg-UEID).
Issue #8: EN in section 7.y.1
In the latest 38.304 running CR for ePowSav, an EN in section 7.y.1 states the following:
Editor’s NOTE:	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).
The intention of this RAN2 assumption is that no remapping is needed. But the way the assumption was written already contradicts to another RAN2 agreement, which is that a cell can support only UEID-based subgrouping. We propose to rephrase the assumption (or upgrade it to an agreement) as follows:
Editor’s NOTE:	R2 assumes that all the cells within the registration area the CN supports the same number of CN assigned subgroups for all the cells within the registration area of a UE, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found).
Proposal 8. Revise the cited EN in 38.304 running CR to the following:
Editor’s NOTE:	R2 assumes that all the cells within the registration area the CN supports the same number of CN assigned subgroups for all the cells within the registration area of a UE, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found).
Consolidated TP
A consolidated TP is provided in the Annex.
Proposal 9. Consider adopting the TP in the Annex into 38.304 running CR for ePowSav.
[bookmark: _Ref129681832]Conclusions
Observation 1: It is not very meaningful for subgroupsNumPerPO to be 0 or 1, if the support or no support of UE subgrouping is implicitly indicated by the presence or absence of subgroupsNumPerPO in the SI. 
The following are proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1. Whether UE subgrouping is supported in a cell is implicitly indicated by the presence or absence of subgroupsNumPerPO in the SI.
Proposal 2. If present, subgroupsNumPerPO can have a valid value between 2 and 8.
Proposal 3. The support or no support of UEID-based subgrouping in a cell is implicitly indicated by the presence of Nsg-UEID (with a value > 0) or the absence of Nsg-UEID in the SI.
Proposal 4. The valid values for Nsg-UEID are 1 to 8.
Proposal 5. Whether CN-assigned subgrouping is supported or not in a cell can be indicated implicitly by subgroupsNumPerPO and Nsg-UEID (or absence of which) in the system information, as follows:
· If both are present in the system information and subgroupsNumPerPO = Nsg-UEID, CN assigned subgrouping isn’t supported in the cell;
· If both are present in the system information and subgroupsNumPerPO > Nsg-UEID or if subgroupsNumPerPO is present but Nsg-UEID is absent in the system information, CN assigned subgrouping is supported in the cell.
Proposal 6. Reconfirm that the UE and the gNB(s) use the CN-assigned subgroup ID, as provided by the AMF, without a need to perform any remapping.
Proposal 7. A UE’s UEID-based subgroup ID is determined as the sum of the modulo output from hashing the UEID and an offset that equal to (subgroupsNumPerPO - Nsg-UEID).
Proposal 8. Revise the cited EN in 38.304 running CR to the following:
Editor’s NOTE:	R2 assumes that all the cells within the registration area the CN supports the same number of CN assigned subgroups for all the cells within the registration area of a UE, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found).
Proposal 9. Consider adopting the TP in the Annex into 38.304 running CR for ePowSav.
References
R2-2111664_38.304 Running CR for ePowSav



Annex: Consolidated TP for 38.304 running CR for ePowSav
<Beginning of the changes>
7.y	Subgrouping [FFS]

Editor’s NOTE:	FFS: Whether to have a separate clause for subgrouping or merge it into the previous clause for PEI in 7.x as a subclause (e.g. 7.x.y) would be further decided after the decision on UE capability and detailed design for PEI and subgrouping. 

7.y.0	General
UEs monitoring the same PO can be divided into one or moremultiple subgroups. Whether UE subgrouping is supported in a cell is implicitly indicated by subgroupsNumPerPO or an absence of which in the system information. 	Comment by Yunsong Yang: 38.300 running CR for ePowSav uses the word “multiple”. One means there is no subgrouping at all and therefore can be considered invalid as a total number of subgroups.	Comment by Yunsong Yang: Addressing issues #1 and #2.
If subgroupsNumPerPO is present in the system information and has a value from 2 to 8, UE subgrouping is supported in the cell. With subgrouping, the UE monitors PO if the subgroup the UE belongs to is indicated by PEI corresponding to its PO. UE’s subgroup can be either assigned by CN as specified in clause 7.y.1 or determined based on UE_ID as specified in clause 7.y.2. 

If a cell supports both CN assigned subgrouping and UE_ID based subgrouping simultaneously: then, [TBD]	Comment by Yunsong Yang: It is better to complete the description of how to signal the support or non-support of UE subgrouping before describing how to simultaneously support both methods. Therefore, moved this paragraph to below.
Editor’s NOTE:	FFS on how to determine the subgroup ID of CN assigned subgrouping and UE_ID based subgrouping. Assume that one subgroup indication refer to either CN assigned subgroups or UE-ID based subgroup (no overlapping)
Editor’s NOTE:	FFS on where to capture this case depends on how to determine the subgroup ID. 
If subgroupsNumPerPO the configuration of subgrouping (i.e. TBD) is absent in the system information or subgroupsNumPerPO is set to zero [TBD], UE subgrouping is not supported in the cell, [and the UE monitors PEI as specified in clause 7.x, if supported, or its associated PO as specified in clause 7.1. ]	Comment by Yunsong Yang: Addressing issue #1.
Editor’s NOTE:	FFS for the signalling details.
Editor’s NOTE:	If no subgrouping is used, FFS whether the UE will use PEI.
If a cell supports both CN assigned subgrouping and UE_ID based subgrouping simultaneously in a non-overlapping manner:	Comment by Yunsong Yang: Moved from above and addressing issues #6 and #7 and the original ENs.
-	A UE having a CN-assigned subgroup ID uses its CN-assigned subgroup ID as is. 
-	A UE having no CN-assigned subgroup ID determines its subgroup ID as described in clause 7.y.2. 

7.y.1	CN assigned subgrouping
Editor’s NOTE:	FFS on the terminology for CN assigned subgrouping. Companies are invited to provide your suggestion. 
Paging with CN assigned subgrouping is only used in the cells which supports CN assigned subgrouping. Whether a cell supports CN assigned subgrouping is implicitly indicated by subgroupsNumPerPO and Nsg-UEID (or absence of which) in the system information broadcasted in the cell, as follows: by the indication provided in system information through [TBD]. 	Comment by Yunsong Yang: Addressing issue #5.
-	If both are present in the system information and subgroupsNumPerPO = Nsg-UEID: 
-	CN assigned subgrouping isn’t supported in the cell.
-	If both are present in the system information and subgroupsNumPerPO > Nsg-UEID; or 
-	If subgroupsNumPerPO is present but Nsg-UEID is absent in the system information:
-	CN assigned subgrouping is supported in the cell.
A UE supporting CN assigned subgrouping in RRC_IDLE or RRC_INACTIVE state can be assigned a subgroup ID (between 0 to 7 by AMF through NAS signalling. The UE belonging to the assigned subgroup ID monitors its associated PEI which includes the paged subgroup(s) as specified in clause 7.x.
Editor’s NOTE:	RAN capability is known based on broadcast information. FFS with explicit indication or implicitly based configuration.
Editor’s NOTE:	FFS on the detailed NAS signalling between AMF and UE. The design and procedure are up to SA2/CT1.
Editor’s NOTE:	R2 assumes that all the cells within the registration area the CN supports the same number of CN assigned subgroups for all the cells within the registration area of a UE, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found).	Comment by Yunsong Yang: Addressing issue #8.

7.y.2	UE_ID based subgrouping
Editor’s NOTE:	FFS on the terminology for UE_ID based subgrouping. Companies are invited to provide your suggestion. 
Paging with UE_ID based subgrouping is only used in the cell which supports UE_ID based subgrouping by the indication of [Nsg-UEID TBD] provided in system information. Whether a cell supports UE_ID based subgrouping is implicitly indicated by Nsg-UEID or absence of which in the system information broadcasted in the cell, as follows:
-	If Nsg-UEID is present in the system information and has a value between 1 and 8:
-	UE_ID based subgrouping is supported in the cell.
-	If Nsg-UEID is absent in the system information: 
-	UE_ID based subgrouping isn’t supported in the cell.
Editor’s NOTE:	RAN capability is known based on broadcast information. FFS with explicit indication or implicitly based configuration.

If the UE supporting UE_ID based subgrouping is not configured with a CN assigned subgroup ID, the subgroup of the UE is determined by below formula:
[TBD SubgroupID = (subgroupsNumPerPO - Nsg-UEID) + floor(UE_ID/(N*Ns)) mod Nsg_UEID, ]	Comment by Yunsong Yang: Addressing issue #7.
where:
UE_ID: 5G-S-TMSI mod X, where X is 8192
Nsg-UEID: number of subgroups for UE_ID based subgrouping, which is broadcasted in system information
Editor’s NOTE:	The detailed parameters for UE_ID based subgrouping will be aligned with RRC specification. 
Editor’s NOTE:	For the case that the UE is configured with a CN assigned subgroup ID, while the Cell only supports UE-id based subgrouping. FFS whether this case is valid or how to determine UE subgrouping for this case. 
The UE belonging to the SubgroupID monitors its associated PEI which includes the paged subgroup(s) as specified in clause 7.x.

<End of the changes>
