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1. Introduction
During RAN2#113 emeeting, the UE grouping method have be discussed and the following agreements are achieved:
· There is support to have UE ID based enhancement
· There is still significant interest to have other additional methods (but also some concerns). The approach to have a single mechanism that can take several aspects into account can be a way forward. There are still questions on the details, e.g. whether CN or RAN would provide a parameter. 
From the agreements, in addition to the basic method- UE ID based Grouping, most of the companies think the additional grouping method coupled with the UE ID based grouping can derive more power efficiency than the pure UE ID based grouping method. And to take which additional grouping method is still a big divergence among companies. Consider the additional UE grouping method shall be determined in RAN2#103 bis meeting, the intention of this contribution is to share our views on the additional UE grouping method.
2. [bookmark: _Toc12718547]Discussion
2.1 Additional Grouping Method
In NB-IOT, there has been similar discussion on the UE grouping to support GWUS and a combination of UE ID and paging probability based solution is applied [2]. 
UE will be firstly categorized in to various groups according the paging probability. UE with high and low paging probability will be categorized into different groups so that UE with low paging probability will not be unnecessarily wake up by the WUS for the frequently paged UE. The paging probability is configured via NAS signaling and kept at both UE and network side.
Considering that a large quantity of NB-IOT UE would be configured with low paging probability, UE with the same paging probability can be further categorized into sub-groups with associated GWUS based on the UE_ID to further reduce the false alarm.
Similarly, there would be different kinds of UE in NR 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 1: In addition to UE ID based grouping, paging probability based grouping should also be considered.
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, this approach can be directly adopted in R17 Powersaving since the mechanism is mature enough. According to the email discussion, some companies may have the concern that it is so hard for CN/RAN to estimate the paging probability for smart UEs (i.e smart phone) since the smart phone may support a various kinds of services. To our understanding ,the paging probability based grouping is mainly for saving the power of the UE with the simplex service(i.e REDCAP UE) which is more power sensitive. For example of one implementation, for the UE whose paging probability is hardly to be estimated, such as smart phone, they will monitor the PDCCH for paging within the undefined paging probability domain , while for the UE whose paging probability can be negotiated with the CN by the NAS signaling, they will monitor the PDCCH for paging within the defined paging probability domain. The illustration is shown as below:
[image: ]
Fig.1 One illustration for Approach 1
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.
Both approaches can work properly, thus we propose:
Proposal 2: 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.
· 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.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: In addition to UE ID based grouping, paging probability based grouping should also be considered.
Proposal 2: 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.
· 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.
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