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1. Introduction
After RAN2#116 emeeting, the CR implementation procedure is ongoing, and the left issues of paging subgrouping marked with [TBD] as shown below:
	7.y.0	General
If a cell supports both CN assigned subgrouping and UE_ID based subgrouping simultaneously: then, [TBD]

	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

	Paging with CN assigned subgrouping is only used in the cell which supports CN assigned subgrouping by the indication provided in system information through [TBD]. 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.


 This contribution is intent to share our views on above TBD.
2. [bookmark: _Toc12718547]Discussion
The first TBD list above is related to the following working assumption achieved in RAN2#116 emeeting:
· Assume that one subgroup indication refer to either CN assigned subgroups or UE-ID based subgroup (no overlapping)
For facilitating above working assumption, one direct way is to separate the CN assigned subgroup from the randomly assigned subgroups, we can utilize the existing Nsg which is defined from the following agreements:
· At least for UEID-based subgroup method the total number, Nsg, of supported subgroups by the network is decided by RAN and broadcasted in System Information.
· At least for UEID-based subgroup method the total number, Nsg, of supported subgroups is controlled on a cell basis and can be different in different cells.
For the UE assigned with a Subgroup ID by CN, when it is locating in a RAN which is supporting both UE ID based and CN assigned subgrouping, a new subgroup ID shall be obtained by the UE with the following equation :
Subgroup ID = CN Assigned subgroup ID + Nsg
With this equation, the subgroup for the UE randomly assigned and UE assigned subgroup by CN is separated as shown in fig.1


Fig 1: One illustration of subgrouping co-existence
Proposal 1: For a UE assigned with a subgroup ID, if the located RAN support both UE ID based and CN assigned subgrouping, the actual subgroup ID is obtained by the sum of the CA assigned subgroup ID and Nsg. Where the Nsg is the total number of subgroups for UE ID based subgrouping.
If proposal 1 is adopted, there is a new issue would be raised if the non-overlapping subgrouping is implemented, that is , the total number of CN assigned subgroups is OAM configurable but the Nsg is determined by RAN itself , without any extra interaction between CN and RAN, the sum of totalNumberOfCnAssignedSubgroups and Nsg may be beyond subgroupsNumPerPO .When it happens, only subgroupsNumPerPO bits in DCI 2-7 cannot cover all subgroups including CN assigned and randomly assigned. 
Observation 1: Consider the total number of CN assigned subgroups is determined by CN but the Nsg is determined by RAN, it may happen that the sum of Nsg and the total number of CN assigned subgroups is larger than the subgroupNumPerPO, it may cause the subgroupNumPerPO bits in DCI 2-7 cannot cover all the subgroups including CN assigned and randomly assigned.
For improving the issue mentioned in observation 1, we have two alternatives:
· Alt.1:NW based solution, CN notify all the registered RAN who support the CN assigned subgrouping of  totalNumofCNassignedSubgroups, and RAN can determine the Nsg and subgroupsNumPerPO based on the received totalNumofCNassignedSubgroups from CN.
· Alt.2: UE base solution, UE follow a certain rule to remap the subgroup ID obtained from CN or UE ID to the paging subgroup bits present in DCI 2-7
For alt.1, it is a more straightforward way, by which RAN would guarantee that the sum of Nsg and totalNumofCNassignedSubgroups is not beyond the subgroupsNumPerPO. For this solution, the extra information (i.e totalNumofCnAssignedSubgroups) exchanging between CN and RAN is needed.
For alt2, the solution is depending how we separate the UE ID based subgroups from the CN assigned subgroups. Taking the proposal 2 as example, the solution as shown below:
Subgroup ID= CN Assigned subgroup ID mod ( subgroupsNumPerPO -Nsg)+ Nsg
For alt.1, this alternative is a NW based solution. From work load perspective, alt.1 need introduce a new information element (i.e totalNumofCNassignedSubgroups) transferring from CN to registered RAN, and SA2/CT1 need to discuss the place where the new information element can be put in. From NW implementation perspective, it also makes a restriction for RAN to make its own decision for setting the suitable UE ID based subgroup number upon the load situation. The advantage of alt.1 is not to introduce extra UE implementation complexity.
For Alt.2, it may bring the extra complexity to the UE implementation ,but it does not bring in the restriction for RAN to determine the Nsg and totalNumofCNassignedSubgroups value. But the power saving gain from CN assigned subgroup may be negatively impact by the remapping of CN assigned subgroup to the subgroup indication bit in DCI 2-7 (i.e two CN assigned subgroups may be mapped to one subgroup indication bit in DCI 2-7)
Each solution has gains and shortcomings, consider the alt.2 can be discussed and determined by RAN2 without any involvement of other WGs, so we propose:
Proposal 2:In the case that the sum of Nsg and total number of CN assgined subgroups is larger than the subgroupNumPerPO, UE remap the subgroup to the paging subgroup bits for the PO present in DCI 2-7 with modular arithmetic
Actual CN assigned Subgroup ID= CN Assigned subgroup ID mod ( subgroupsNumPerPO -Nsg)+ Nsg
The second TBD is how to define the subgroupNumPerPO, from previous discussion, the subgroupNumPerPO take an important role on the subgrouping function from which UE shall obtain the following knowledges:
· 1: Whether the RAN support the subgrouping ?
· 2: How many subgroups in total are supported in this RAN?
In our understanding, all the cases including absence of the subgroupNumPerPo, subgroupNumPerPO=1, subgroupNumPerPO=0 can indicate that paging subgroup is not supported by RAN.For keeping rigorous for ASN.1 design, we suggest the IE subgroupNumPerPO is optional parameter with a code need-s, the value type is INTEGER , range is from 2 to 8, it means paging subgrouping is not supported when subgroupNumPerPO is absent, So we proposal that:
Proposal 3: SubgroupNumPerPO is an optional INTEGER parameter whose range is from 2 to 8, the need code for this IE is need S, and the absence of the SubgroupNumPerPO means the RAN does not support Paging subgroup.
Meanwhile, for the last TBD, the issue is how to determine whether the NW support CN assigned subgroup via system information. For this issue, we suggest to utilize the Nsg-ID which is renamed as subgroupNumforUEID to indicate whether RAN support CN assigned Subgrouping, before we discuss this issue, we need to make a decision on the design of subgroupNumforUEID, in our understanding, and based on the proposal 3, we suggest, subgroupNumforUEID is a optional INTEGER type parameter with a range from 1 to 8, and when it is absent, it means the UE ID based subgroup is not supported by the RAN, so the need code shall be S.
Proposal 4: subgroupNumforUEID is an optional INTEGER parameter whose range is from 1 to 8, the need code for this IE is need S, and the absence of the subgroupNumforUEID means the RAN does not support UE ID based Paging subgroup.
Take both proposal 3 and proposal 4 in combination, there are two ways to indicate a RAN not to support CN assigned subgrouping:
· Explicit indication: Introduce a new information element cnAssignedSubgrouping with a numerated type value, if the cnAssignedSubgrouping is present, it means RAN support the CN assigned subgrouping, otherwise, RAN does not support.  
· Implicit indication: If subgroupNumforUEID is equal to the subgroupNumPerPO, it means the CN assigned subgrouping is not supported by the RAN.
Compare between Explicit indication and implicit indication, implicit indication can save one bit with the same function of explicit indication.
[bookmark: _GoBack]Proposal 5: If both SubgroupNumPerPO and subgroupNumforUEID are present in the system information from a RAN, and the value of them are equal, it means the CN assigned subgrouping is not supported by the RAN.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Proposal 1: For a UE assigned with a subgroup ID, if the located RAN support both UE ID based and CN assigned subgrouping, the actual subgroup ID is obtained by the sum of the CA assigned subgroup ID and Nsg. Where the Nsg is the total number of subgroups for UE ID based subgrouping.
Observation 1: Consider the total number of CN assigned subgroups is determined by CN but the Nsg is determined by RAN, it may happen that the sum of Nsg and the total number of CN assigned subgroups is larger than the subgroupNumPerPO, it may cause the subgroupNumPerPO bits in DCI 2-7 for one PO cannot cover all the subgroups including CN assigned and randomly assigned.
Proposal 2:In the case that the sum of Nsg and total number of CN assgined subgroups is larger than the subgroupNumPerPO, UE remap the subgroup to the paging subgroup bits for the PO present in DCI 2-7 with a certain rule.
Proposal 3: SubgroupNumPerPO is an optional INTEGER parameter whose range is from 2 to 8, the need code for this IE is need S, and then absence of the SubgroupNumPerPO means the RAN does not support Paging subgroup.
Proposal 4: subgroupNumforUEID is an optional INTEGER parameter whose range is from 2 to 8, the need code for this IE is need S, and the absence of the subgroupNumforUEID means the RAN does not support UE ID based Paging subgroup.
Proposal 5: If both SubgroupNumPerPO and subgroupNumforUEID are present in the system information, and the value of them are equal, it means the CN assigned subgrouping is not supported by the RAN.
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