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1. Introduction
During RAN2#113bis emeeting, the UE grouping method have be discussed and the following agreements are achieved:
· We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)
· If we go for network controlled subgrouping, 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). 
From the agreements, in addition to the basic method- UE ID based Grouping, the other network controlled subgrouping method would be adapted as well, for example: Paging probability. The intention of this contribution is to share our views on NW controlled UE grouping method and UE ID based grouping.	
2. [bookmark: _Toc12718547]Discussion
In RAN2#113emeeting, UE ID based grouping is determined to be as one UE grouping method, and We think, for this meeting , the we need to make some progresses on UE ID based grouping method. The UE ID based grouping mechanism shall be:
The UE sub-grouping ID is determined by the following equations:
UE sub-grouping ID = floor(UE_ID/(N*Ns)) mod G
Where:
UE_ID: 5G-S-TMSI mod 1024
N: number of total paging frames in T, T is DRX cycle of the UE
Ns: number of POs in a PF
G: The total number of UE sub-grouping
Thus, we propose that:
Proposal 1: For only UE ID based grouping method, the UE-ID sub-grouping ID is determined by:
UE sub-grouping ID = floor(UE_ID/(N*Ns)) mod G
Where:
UE_ID: 5G-S-TMSI mod 1024
N: number of total paging frames in T, T is DRX cycle of the UE
Ns: number of POs in a PF
G: The total number of UE sub-grouping
Considering it is agreed that the NW controlled sub-grouping is supported in addition to UE ID based sub-grouping , and a few candidate characteristics for NW controlled sub-grouping are on the table:
· Paging probability 
· Power sensitivity
· ...
In NR system, there would be different kinds of UE with different paging probability (e.g. RedCap UE would possibly be less frequently paged) which cannot be differentiated via the UE ID if allocated without the paging probability taken into consideration. As a result, UE with low paging probability may be categorized into the same group with a frequently paged UE, has to monitor the same paging indication for this group and suffers from severe false alarm. Thus, we prefer to differentiate UE with high and low probability when allocating the UE group, at least normal UE and Redcap UE should be differentiated.
Proposal 2:Paging probability based sub-grouping should be considered as one candidate of the NW controlled UE grouping method.
Regarding how to differentiate UE with different paging probabilities, the following approaches can be considered:
· Approach 1: Reuse the paging probability based grouping method in NB-IOT, i.e. configuring paging probability for each UE via NAS signaling and provides the paging probability to RAN node when the paging message is sent over NG interface.
· Approach 2: Taken into consideration the paging probability when allocating the UE ID and apply UE ID based grouping method, e.g. define UE ID value range for UE with certain paging probabilities.
For approach 1, the paging probability based subgrouping method in NB-IOT is reused, in which, RAN should configure numGroupList, probThreshList, groupForServiceList to an individual UE, and UE derive the sub-grouping sets firstly according to these parameter and then derive the sub-grouping ID according to the UE ID , therefore, in this approach, RAN is responsible for UE sub-grouping. (i.e to determine the number of subgrouping sets, and determine the number of subgrouping ,etc) The illustration for paging probability based UE grouping in NBIOT/eMTC is shown as below.
[image: ]
Fig.1 One illustration for paging probability based UE grouping in NB-IOT 
For approach 2, this approach is mainly implemented by the NW side rather than the UE side.For example of one implementation, CN will determine the number of the UE groups before allocating UE ID to each UE, and then allocate the 5G-S-TMSI to each UE based on the consideration of the paging probability. After doing this, CN will send the group number information to RAN and RAN broadcast the grouping number information to the UE. UE can derive the group ID with its own 5G-S-TMSI and grouping number information as proposal 1. Therefore, in this approach, CN is responsible for the UE subgrouping since the 5-S-TMSI is allocated to UE by CN.
Both approaches can work properly, thus we propose:
Proposal 3: The following approaches can be considered to differentiate UE with different paging probability:
· Approach 1: Reuse the paging probability based grouping method in NB-IOT, i.e. configuring paging probability for each UE via NAS signaling and provides the paging probability to RAN node when the paging message is sent over NG interface. In this approach, RAN is responsible for UE sub-grouping.
· Approach 2: Taken into consideration the paging probability when allocating the UE ID and apply UE ID based grouping method, e.g. define UE ID value range for UE with certain paging probabilities. In this approach, CN is responsible for UE sub-grouping.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: For only UE ID based grouping method, the UE-ID sub-grouping ID is determined by:
UE sub-grouping ID = floor(UE_ID/(N*Ns)) mod G
Where:
UE_ID: 5G-S-TMSI mod 1024
N: number of total paging frames in T, T is DRX cycle of the UE
Ns: number of POs in a PF
G: The total number of UE sub-grouping
Proposal 2:Paging probability based sub-grouping should be considered as one candidate of the NW controlled UE grouping method.
Proposal 3: The following approaches can be considered to differentiate UE with different paging probability:
· Approach 1: Reuse the paging probability based grouping method in NB-IOT, i.e. configuring paging probability for each UE via NAS signaling and provides the paging probability to RAN node when the paging message is sent over NG interface. In this approach, RAN is responsible for UE sub-grouping.
· Approach 2: Taken into consideration the paging probability when allocating the UE ID and apply UE ID based grouping method, e.g. define UE ID value range for UE with certain paging probabilities. In this approach, CN is responsible for UE sub-grouping.
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