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Introduction
In the RAN2#113bis-e meeting [1], companies discussed how to realize the UE grouping mechanism and the majority agreed to go for the network controlled way. Specifically, two sub-options of the criterion for subgrouping are using paging probability (similar to the LTE mechanism) or leaving it to network implementation.
	We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)



Besides, companies were also invited to present views on the control node for UE grouping.
	Option a) sub-options, Network node: 
A3: Core Network 
A4: RAN 
Preference: A3: 12 companies	
Preference: A4: 8 companies



In this contribution, we further discuss the issue of which network node to group UEs. 
Discussion
For the network node to control the UE grouping, there are generally two network entities involved (the RAN/gNB and the CN/AMF). According to the discussion in RAN2#113bis-e meeting, there can be two solutions for the network controlled subgrouping (i.e., the PP mechanism or not specified). In our view, which node is responsible for grouping UEs depends on the specific subgrouping solution. We give analysis accordingly as below.
· The paging probability solution
In the LTE paging probability subgrouping mechanism, the UE coordinates its paging probability with the CN via NAS signalling and the CN provides the UE’s paging probability to RAN via paging message when pages the UE. It is RAN that determines and broadcasts the subgrouping parameters used for deriving the WUS group set corresponding to UE’s paging probability. The UE selects the WUS group to monitor based on the broadcast subgrouping parameters and its UE ID.
Similarly, if we adopt the paging probability subgrouping mechanism in NR, the same logic can be used. Considering that the gNB is the entity that directly transmits paging indication to the UE regardless of whether the paging is initiated by CN or RAN, it is straightforward for the gNB to be responsible for UE grouping given that the gNB has sufficient paging relevant information. Besides, there is no issue of inconsistent grouping in this method. Cells can broadcast different subgrouping parameters as needed and the UE determines its subgroup according to the broadcast parameters in each cell.
A potential procedure is presented in Fig.1 as an example. Similar to the current procedure for coordinating UE specific I-DRX cycle, the UE could provide grouping assistance information to the AMF. Accordingly, the AMF maintains the UE specific information and transfers it to the gNB when necessary. Then the gNB can control the UE grouping and send the UE grouping information (e.g., parameters for determining subgroups) to the UE. The UE derives its subgroup based on the provided information.
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Fig.1 RAN controls UE grouping
Observation 1: RAN is the entity that directly transmits paging information to the UE and capable of grouping UEs based on assistance information from UE or CN.
Observation 2: For the paging probability subgrouping solution, the LTE mechanism that the RAN controls UE grouping can be reused as a baseline, which is more flexible without issues on the consistency of subgrouping.
· The network implementation solution
Leaving the subgrouping to network implementation is another candidate for the UE grouping mechanism. In this solution, the network determines and assigns UE subgroups based on one or more UE characteristics while the UE can directly obtain its subgroup ID from CN or RAN and may not be aware of the specific grouping strategy.
One key issue identified for this solution in previous meetings is how to ensure that the network’s grouping strategy is consistent in a certain region 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. 
Considering the above mentioned aspects, we think it is more favourable to have CN being responsible for UE grouping. First, the CN assigned subgroups can be consistent within at least a registration area, where no frequent subgrouping update or coordination is needed. Besides, the CN may have better knowledge about the UE’s characteristics than RAN and thus can make more reasonable decisions to optimize the performance of the subgrouping mechanism.
As illustrated in Fig.2, the AMF decides UE’s group based on grouping assistance information from the UE if available and then sends the UE group information (e.g., the UE’s subgroup ID) to the UE and the gNB when necessary. The UE can directly know the subgroup it belongs to without any further derivation at the UE side.
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Fig.2 CN controls UE grouping
Observation 3: For the network implementation solution, CN is more suitable for grouping UEs since the CN assigned subgroups can be consistent within the registration area and the CN may have more information about UE’s characteristics.
Observation 4: CN is capable of grouping UEs, but it may require a lot of work on the network side for assigning and maintaining UE subgroups, which has more CN impacts.
As analysed above, we think both the CN-based approach and the RAN-based approach require corresponding CN work, but whether CN or RAN shall control the UE grouping depends largely on the specific UE grouping solution we adopt. We may first need to reach a consensus on what the network controlled subgrouping mechanism should be.
Proposal 1: Which network node (CN or RAN) to control the UE grouping depends on which UE grouping solution to be adopted.
Conclusion
[bookmark: OLE_LINK3]In this paper we discuss the control node for UE grouping. Observations and proposals are summarized as below.
Observation 1: RAN is the entity that directly transmits paging information to the UE and capable of grouping UEs based on assistance information from UE or CN.
Observation 2: For the paging probability subgrouping solution, the LTE mechanism that the RAN controls UE grouping can be reused as a baseline, which is more flexible without issues on the consistency of subgrouping.
Observation 3: For the network implementation solution, CN is more suitable for grouping UEs since the CN assigned subgroups can be consistent within the registration area and the CN may have more information about UE’s characteristics.
Observation 4: CN is capable of grouping UEs, but it may require a lot of work on the network side for assigning and maintaining UE subgroups, which has more CN impacts.
Proposal 1: Which network node (CN or RAN) to control the UE grouping depends on which UE grouping solution to be adopted.
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