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1. Introduction
In RAN2 #114 emeeting, the CN assigned subgrouping is determined as a subgrouping method apart from the UE ID based subgrouping, and in RAN2#115 emeeting, the direct CN assigned subgroup is emerging from three possible ways because of the less-complexity. Hence, for support the direct CN assigned subgroup, the corporation between different WGs and the signaling with diverse interface is needed. The intention of this contribution is to share our views on how to make CN assigned subgrouping work in the corporation among different WGs. 
2. [bookmark: _Toc12718547]Discussion
Issue 1: Assistance information for AMF to assign UE with a subgroup
For this issue, it has been discussed in [1], but there is no any consensus reached during the offline discussion Considering the CN assigned subgroup is based on the UE attribution, and in LTE, the GWUS is also working based on the UE attribution (i.e paging probability), we think the GWUS mechanism in LTE can be a reference.
For supporting GWUS in LTE, the WUS Assistance information is defined for AMF to assign the UE with the paging probability information. Before reception of the WUS assistance information from AMF, UE need to include a parameter [paging probability] in the registration request message to AMF if support the WUS Assistance information assignment. 
	TS 23.502
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)).
/*omit for short*/
The UE may include UE paging probability information if it supports the assignment of WUS Assistance Information from the AMF (see TS 23.501 [2]).


And for AMF:
	[bookmark: _Toc51769116][bookmark: _Toc68013422]TS 23.501
5.4.9.2	Group Wake Up Signal
To support the Wake Up Signal (WUS), the WUS Assistance Information is used by the ng-eNB to help determine the WUS group used when paging the UE (see TS 36.300 [30]).
The content of the WUS Assistance Information consists of the paging probability information. The paging probability information provides a metric on the probability of a UE receiving a paging message based on, e.g. statistical information.
The UE may in the Registration Request message provide its capability to support receiving WUS Assistance Information. If WUS Assistance Information is supported by the UE, then the UE in the Registration Request message may provide the additional UE paging probability information. The AMF may use the UE provided paging probability, local configuration and/or previous statistical information for the UE, when determining the WUS Assistance Information. If the UE supports WUS Assistance Information, the AMF may assign WUS Assistance Information to the UE, even when the UE has not provided the additional UE paging probability information.
If the AMF has determined WUS Assistance Information for the UE, the AMF provides it to the UE in every Registration Accept message. The AMF stores the WUS Assistance Information parameter in the MM context and provides it to the ng-eNB when paging the UE.
UE and AMF shall not signal WUS Assistance Information in Registration Request, Registration Accept messages when the UE has an active emergency PDU session.



According to above information, The UE supporting GWUS have to report the capability of receiving WUS assistance information in the message of UE’s MM Core Network capability to AMF, and optionally provide the paging probability to AMF in order to help AMF determine final paging probability in the WUS assistance information for UE.
Observation 1: For GWUS in LTE, UE supporting GWUS need to report the capability to the AMF and optionally along with the paging probability for AMF in the message of the registration request. And AMF will send a WUS assistance information to UE which include paging probability in the message of the Registration Accept.
Regarding the subgrouping in NR, it does make sure that the UE can be grouped by CN based on one or more attributions , and one of the attribution is paging probability, another one of the attribution is power profile. Compare to the paging profile, paging probability is relatively dynamic and statistical. It is beneficial for UE to provide the statistics of paging probability to CN for assigning the subgroup ID. so we suggest, for supporting CN assigned Subgrouping, UE optionally report the paging probability to AMF as GWUS and receiving the subgroup information from AMF.
Proposal 1: The assistance information of the paging probability from UE to AMF for CN assigned subgrouping is supported, the detail signaling design is up to CT1/SA2.
Issue 2: Assistance information from CN to RAN for CN assigned subgrouping
According to the agreements achieved for subgrouping in both RAN1 and RAN2 so far, the subgrouping information is only carried on the PEI and PEI is a DCI like signal, hence the maximum total number of the subgroups is basically subject to the bits consumption for indicating subgroup in PEI format,
Furthermore, the total number of the UE ID based subgroups is determined by RAN and the total number of the CN assigned subgroups is determined by CN. 
Assuming one RAN support both UE ID based subgrouping and CN assigned subgrouping, if CN does not transfer any information about maximum number of CN assigned subgroups to this RAN, RAN will decide the maximum number of UE ID based subgroups by the number of UE supporting the UE ID based subgouping , so the amount of UE ID based subgroups and CN assigned subgroups might be beyond the maximum total number of subgroups, by which it will result in another issue how to deal with the overflow of subgroup numbers issue . Thus it is beneficial for RAN to realize the maximum number of CN assigned subgroups before deciding the maximum number of UE ID based subgroups.
Proposal 2: If RAN is able to support both UE ID based subgrouping and CN assigned subgrouping, the assistance information about the maximum number of CN assigned subgroups from CN to RAN is supported, the detail signaling design is up to CT1/SA2.
Proposal 3: If any one of above proposals is agreed, send an LS to notify CT1/SA2 about the decision of RAN2.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Observation 1: For GWUS in LTE, UE supporting GWUS need to report the capability to the AMF and optionally along with the paging probability for AMF in the message of the registration request. And AMF will send a WUS assistance information to UE which includes the final paging probability in the message of the Registration Accept.
Proposal 1: The assistance information of the paging probability from UE to AMF for CN assigned subgrouping is supported, the detail signaling design is up to CT1/SA2.
Proposal 2: If RAN is able to support both UE ID based subgrouping and CN assigned subgrouping, the assistance information about the maximum number of CN assigned subgroups from CN to RAN is supported, the detail signaling design is up to CT1/SA2.
Proposal 3: If any one of above proposals is agreed, send an LS to notify CT1/SA2 about the decision of RAN2.
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