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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN2#114-e[1], the entity of paging group was discussed and following conclusions were made as baselines.
	The following is supported:
CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics
Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE


In this contribution, we provide our views on CN to implement subgrouping.
Discussion 
1.1 UE subgrouping according to assist information
According to last conclusions as list above and regarding a question discussed offline[2] remaining unclear whether UE to provide assistance information for CN subgrouping, more than half of the companies think that UE may provide assistance information to network.
UE provides assistance information could help network obtain more UE’s characteristics for subgrouping decision, which may have benefits to save UE power, i.e. 
· Paging probability, UEs within the similar paging probability group may be paged fairly, that is, UE within low paging rate subgroup will not waked up by other UE which was paged frequently.
· Mobility, UE in high moving rate, which regularly performing cell reselection, may lead  additional false paging to those UEs in low mobility. At the same time, high mobility UE may fail to receive paging due to bad channel quality and influence other UEs in the same group.
· Power consumption sensitivity, UE can provide preference assistant information according to its capability, UE type, DRX preference, antenna port, battery status...etc.
· DRX preference, those UEs have similar preference DRX cycle length may be grouped into same group.
Due to some paging comes from RAN side which won’t be completely aware by CN and UE behavior may varying, it have benefit to provide UE assistance information for CN assign subgrouping.
Observation 1 Because UE provide assistance information can have power saving gains and not all of information will be aware by CN.
Proposal 1 [bookmark: _Toc11008][bookmark: _Toc6266]UE can provide assistance information for subgrouping.

Regarding UE’s usage is varying, which may lead to changes in its initial reported characteristics accordingly. For example, characteristics such as paging probability, mobility and power consumption sensitivity would be different, i.e. between working hours and spare time. Therefore, the assigned subgroup according to reported characteristics can not exactly reflect real-time situation.
Once UE’s characteristics are changed after network had assigned subgroup, which may potentially affect other UEs in the same subgroup. For instance, an user suddenly get paged more than usual within a certain period it will cause false pages to UEs in the same subgroup. On the other hand, an UE within a subgroup of low paging rate which was affected by other UE in the same subgroup may be waked up frequently.
Observation 2 The initial assigned UE subgroup can not reflect real-time situation.
Proposal 2 RAN#2 to take more consideration in UE subgrouping.

If UE can report or indicate its current subgrouping status to network for further adjust of UE subgrouping to reflect real-time situation, which may provide more benefits for UE power saving. For example, UE report
· Statistic paging rate or number within a certain time
· Statistic false paging rate or number within a certain time
· Indication to guide network adjust its UE subgrouping
Once RAN or CN received report or indication form UE, they can take reported information into account to do further adjustment of UE subgrouping.
Below is an embodiment of this implementation:
[bookmark: _Toc22163][image: ]
Figure 1. signaling of UE providing timely paging information to CN
1. CN performs paging subgroups based on the UE_ID and characteristics, and inform UE the group information via Registration Accept message;
2. The UE measures the actual pages or false pages based on the assigned subgroup ;
3. When the the measured results fulfill criteria, UE could send adjustment request to CN via Registration Request message;
Proposal 3 [bookmark: _Toc26636]RAN#2 to discuss how to further adjust UE subgrouping.

1.2 Signaling of subgroup information among the network entities
CN should provide UE’s subgroup information to RAN i.e. via INITIAL CONTEXT SETUP REQUEST message, and CN send to the UE in a NAS message, i.e. Registration Accept, to enable UE to receive paging. 
[image: ]
Figure 2. Signaling of CN assigning RAN and UE subgroup

[bookmark: _GoBack]The assigned subgrouping should be stored in the anchor gNB as part of the UE context, further while UE is moving out of the configured RNA, the source gNB should provide the UE subgroup information, i.e. via RETRIVE UE CONTEXT RESPONSE, to the target gNB during the RNA update procedure. Then target gNB could page the UE using the same subgroup information.
[bookmark: _Ref67319404][image: ]      
Figure 3. Signaling of subgroup transmitting between source gNB and target gNB 

Another approach, target gNB get the assigned subgouping via RRCResumRequest message during the UE performing RNA update process. Then target gNB can page UE through UE provided subgroup information.

[image: ]
Figure 4. Signaling of subgroup transmitting between gNB and UE
Proposal 4 Grouping information should be signaled between UE and gNB or between source gNB and target gNB.
Conclusion 
Observation 1 Because UE provide assistance information can have power saving gain and not all of information will be aware by CN.
Proposal 1 UE can provide assistance information for subgrouping.
Observation 2 The initial assigned UE subgroup can not reflect real-time situation.
Proposal 2 RAN#2 to take more consideration in UE subgrouping.
Proposal 3 RAN#2 to discuss how to further adjust UE subgrouping.
Proposal 4 Grouping information should be signaled between UE and gNB or between source gNB and target gNB.
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