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1. Introduction

In RAN2#107bis and RAN2#108, the following agreement on WUS were made as in [1]:
	RAN2#108 agreements:

· Inform SA2 that RAN2 recognise the issue created by a mobile UE using WUS but RAN2 has not yet concluded on a solution

· Ask SA2 to consider introducing WUS awareness in MME from Release 15
· numPOs is the same for all WUS resources.
· Allow configuration of different number of WUS resources for each gap type.

· The signalling allows configuration of any of the following:

· eNB configures all WUS groups for UE ID based grouping.

· eNB configures all WUS groups for paging probability based grouping. In this case WUS group(s) corresponding to the highest probability are used for UEs without paging probability configured.
· Combination of above two configurations; some WUS groups for paging probability based grouping and some WUS groups for UE ID based grouping.
· If more than one WUS group corresponds to the UE’s configured probability then UE ID is used to determine a WUS group.
· Number and value of paging probability thresholds be the same for all gap types.

· Each gap type can have different number of WUS groups for each probability threshold.

· For each paging probability threshold there shall be at least 1 WUS group.

· WA: Maximum number probability thresholds is 3 giving 4 group.

RAN2#107bis agreements:
· FFS: A WUS group cannot be mapped to both UEs using UE-ID based only and UEs using UE-ID + paging probability based grouping.
· FFS: A different number of WUS resources can be configured for each gap type (DRX, eDRX short, eDRX long).

· FFS: When one or more R16 WUS resources are configured, the WUS Paging probability mapping to WUS group can be provided separately for each gap type (i.e. timeoffset-DRX, timeoffset-eDRX-short, timeoffset-eDRX-long).
· Same or different number of WUS groups can be configured for each R16 WUS resource.

· RAN2 assumes one or more UEs may not be configured at NAS with paging probability.

· If R16 WUS is configured, at least one WUS group will be assigned to UEs that are not configured with paging probability.
· FFS Mapping of paging probabilities to WUS group.
· R16 WUS can be supported on all or subset of the paging carriers/paging narrowbands.


In this contribution, it mainly focuses on the issues on paging-probability-information based grouping, discusses the definition related to paging probability information, and the necessity of transmission of the distribution information of UE paging probability information.
2. Discussion
Bases on the current agreement to WUS grouping, the general procedure of paging probability information based grouping could be summarized as follows. UE obtains its paging probability information by NAS procedure from MME. Independently, eNB will determine WUS grouping rule such as the UE_ID based, paging-probability-information based, or combination of UE_ID based and paging-probability-formation based, the WUS grouping rule information and the group information associated to a grouping rule could be configured to UE. UE will determine its group ID based on its capability on grouping rule and the configuration information from eNB, then UE will detect the group WUS sequence associated to UE group ID, and further monitor the associated PO(Paging Occasion) for paging message if its group WUS is detected out.
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Figure1. Paging-probability-information based grouping

The paging probability information is required to express the paging probability directly and exactly, which could help eNB decide the efficient grouping threshold based on the UE paging probability information. Hence, the paging probability information is required to exactly express the physical meaning of the value to assist eNB design the reasonable threshold for UE grouping at RAN side. Based on the above agreement that eNB configures all WUS groups for paging probability based grouping. A statistical paging probability value from 0 to 1 is desired to be sent from MME to UE. Furthermore, the paging probability threshold is better to be defined as the same concept of paging probability information, which could be efficient and flexible to classify the UE with paging probability to WUS group as shown in [2]
Observation1: The paging probability information is required to express the actual meaning of the value, which could efficiently assist eNB in the design of the reasonable threshold for UE grouping at RAN side.

Proposal1: The definition of paging probability threshold is desired to be a probability value from 0 to 1.
In order to configure a reasonable threshold for UE grouping at eNB, eNB needs to obtain the UE distribution information on paging probability to configure reasonable number of WUS groups to the paging probability zone. It is feasible for eNB to collect the UE distribution information by recording each UE’s paging probability information from S1 paging message, but it is time consumption and poor efficiency since some UE are paged with very long paging cycle. Thus, eNB is better to receive the UE distribution information on paging probability information from one or more MME. 
Proposal2: To design reasonable paging probability threshold and WSU group set to each paging probability zone, UE distribution information on paging probability for eNB is suggested to be sent to eNB from MME.
Based on current agreement, the eNB could configure gap-specific WUS resource, which could possibly be common to each carrier, the paging probability threshold is common to each gap in each carrier, so the number of WUS group in each paging probability zone is gap specific and is possibly common to the same gap type on each carrier. In order to configure reasonable paging probability threshold and WSU group set to each paging probability zone, the UE distribution information on paging probability is suggested to be per gap. Otherwise, eNB could not realize the number of UE with dedicated paging probability in each gap type, then, from the view of reducing wrong paging alarm, eNB cannot configure reasonable WUS resource to a gap type and the parameter for mapping of UE with dedicated paging probability to WUS group set to a gap type.
Proposal3: UE distribution information on paging probability sent to eNB from MME is gap specific. 
3. Conclusion
In this contribution, the issues on paging-probability-information based WUS grouping are discussed, and we have the following observation and proposals：
Observation1: The paging probability information is required to express the physical meaning of the value, which could efficiently assist eNB in the design of reasonable threshold for UE grouping at RAN side.
Proposal1: The definition of paging probability threshold is desired to be a probability value from 0 to 1.
Proposal2: To design reasonable paging probability threshold and WSU group set to each paging probability zone, UE distribution information on paging probability for eNB is suggested to be sent to eNB from MME.
Proposal3: UE distribution information on paging probability sent to eNB from MME is gap specific. 
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