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1. Introduction
Post RAN2#114-e meeting, an LS on the Paging Subgrouping was sent to RAN3 [1]. 
	RAN2 discussed ways to group UEs sharing a paging occasion into multiple subgroups, as a means to reduce paging false alarm, thereby leading to additional UE power savings. 
RAN2 made the following agreements in RAN2#113bis-e:
We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)
If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 

RAN2 made the following agreements in RAN2#114-e:

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

2. Actions:
To RAN3, SA2, and CT1:
RAN2 respectfully asks RAN3, SA2, and CT1 to take the above information into account for their future work.




The WID objectives related to paging power saving are copied as follow [RP-200938]
	1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting
……



In this document, we provide the analysis of the RAN3 impact of the paging subgroup. 
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2.1 General signalling procedure and RAN3 impacts
Based on the RAN2 agreement above, the possible signalling procedure is illustrated in Fig.1. 
· The AMF decides UE paging subgroups based on UE characteristics (and possibly the grouping assistance information for the UE, which is being discussed in other groups), and provides the subgroup information to the UE via NAS messages.  The subgroup information could be subgroup ID, or paging probability, or other forms, which can be further studied. 
· In case of CN paging, the AMF include the subgroup information in the Paging messages.  The UE can directly know the subgroup it belongs to without any further derivation at the UE side.
In this solution, the network’s grouping strategy could be consistent in a certain region e.g. in the UE’s registration area, otherwise a UE’s subgroup assigned by one network node may not be applicable or may need to be updated when the UE moves to another node. Besides, the CN may have better knowledge about the UE’s characteristics than RAN and thus can make better decisions to optimize the performance of the subgrouping mechanism.
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Fig.1 CN decides UE grouping
Meanwhile for inactive UE, as specified above, it is agreed the same UE subgroups as RRC idle is used. 
Then the potential impacts on RAN3 include the following aspects.
· For CN paging, 
· Include the UE grouping information in the NGAP Paging message. 
· Include the UE grouping information in the F1AP Paging message.
· For RAN paging,
· Include the UE grouping information in the NGAP Core Network Assistance Information for RRC INACTIVE IE. 
· Include the UE grouping information in the XnAP Paging message
· Include the UE grouping information in the F1AP Paging message.
In addition, it is worthy discussing the assistance information between the NG-RAN and the AMF. For example, RAN may provide information to help subgrouping by CN (e.g. last used cell), which is similar to the WUS applicable to NB-IoT, BL UEs. But the details can be further considered. 

Proposal 1: The potential RAN3 impacts include the following 
· For CN paging, 
-	Include the UE grouping information in the NGAP Paging message. 
-	Include the UE grouping information in the F1AP Paging message.
· For RAN paging,  
-	Include the UE grouping information in the NGAP Core Network Assistance Information for RRC INACTIVE IE. 
-	Include the UE grouping information in the XnAP Paging message
-	Include the UE grouping information in the F1AP Paging message.
Proposal 2: The assistance information from the NG-RAN to the CN (e.g., last used cell) can be pending for now and will depend on RAN2 progress. 

2.2 Possible way forward
As analysed above, there are  significant impacts on RAN3 specifications. Without official TU allocation, it is a little hard to have an in-depth discussion. Hence we would like to suggest that it  would be beneficial to include RAN3 in the Power Saving WID, and allocate official TUs at the next RAN plenary meeting. 

Proposal 3: It is suggested to add RAN3 in the Power saving WID at next RAN plenary. And the details can be discussed afterwards with official TU. 
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Based on the discussion in this paper, we propose the following:
Proposal 1: The potential RAN3 impacts include the following 
· For CN paging, 
-	Include the UE grouping information in the NGAP Paging message. 
-	Include the UE grouping information in the F1AP Paging message.
· For RAN paging,  
-	Include the UE grouping information in the NGAP Core Network Assistance Information for RRC INACTIVE IE. 
-	Include the UE grouping information in the XnAP Paging message
-	Include the UE grouping information in the F1AP Paging message.
Proposal 2: The assistance information from the NG-RAN to the CN (e.g., last used cell) can be pending for now and will depend on RAN2 progress. 
Proposal 3: It is suggested to add RAN3 in the Power saving WID at next RAN plenary. And the details can be discussed afterwards with official TU. 

The reply LS is provided in [2]. 
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