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1. Introduction

In 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.




In this contribution, it mainly focuses on the issue on WUS grouping for mobile UE, discusses the details on the grouping WUS for mobile UE.
2. Discussion
In RAN2#108 meeting, the issue on WUS grouping for mobile UE was discussed. As in [2]-[4], if UE is mobile or even with high mobility, the network will have to extend the paging area to several cells or even entire Tracking Area(TA) to reach the paged UE, it can be seen that mobile WUS UE can increase the wrong paging alarm rate of UEs in TA.
In order to solve above issue, one way is, MME may be applied to enable or disable WUS grouping to UE based on UE mobility. For example, the MME could disable the WUS grouping to UE with high mobility, which will not monitor the grouping WUS then the UE associated to this grouping WUS will not wake up wrongly. Considering that the mobility of UE is variable, for example, UE could be stationary at one time period and be mobile at another time period, or UE could be with normal, middle, or high mobility in different time period. Therefore, MME should obtain the UE mobility timely. For IDLE UE, it needs to report its updated mobility by RRC connection procedure or NAS procedure, it is not power saving. 
Observation: If MME is applied to enable or disable WUS grouping to UE based on UE mobility, IDLE UE needs to report its mobility periodically or evet-triggered(the mobility is changed), which will result in power consumption and signaling overhead.

In another way, the UE will be restricted to apply the grouping WUS in the last connected cell, and UE will not apply the grouping WUS if UE is located in other cells. This way will reduce the wrong paging alarm caused by paging mobile UE in extended cell. However, this way will limit the grouping WUS efficiency, since so many NB-IOT/eMTC UEs could move frequently around several cells, the WUS grouping could not be applied by this kind of UE not in the last connected cell. Here, based on legacy IE Information on Recommended Cells and eNBs for Paging as in [5], it is proposed to extend the WUS grouping area to the cells defined by this IE. By this proposed way, the UE in the cells defined by IE Information on Recommended Cells and eNBs for Paging will apply the WUS grouping, UE will be very possibly in these cells and paged successfully. In other cells, to avoid the wrong paging alarm to other UEs which apply the WUS grouping, the mobile UE will not apply the WUS grouping.

Proposal1: To avoid the wrong paging alarm by mobile UE, UE is proposed to apply the WUS grouping in the cells defined by legacy IE Information on Recommended Cells and eNBs for Paging.
Proposal2: To avoid the wrong paging alarm by mobile UE, UE is proposed not to apply the WUS grouping in the cells not defined by legacy IE Information on Recommended Cells and eNBs for Paging.
3. Conclusion
In this contribution, the issues on the procedure of paging-probability-information based UE grouping are discussed, and we have the following observation and proposals：
Observation: If the MME is applied to enable or disable WUS grouping to UE based on UE mobility, IDLE UE needs to report its mobility periodically or evet-triggered(the mobility is changed), which will result in power consumption and signaling overhead.

Proposal1: To avoid the wrong paging alarm by mobile UE, UE is proposed to apply the WUS grouping in the cells defined by legacy IE Information on Recommended Cells and eNBs for Paging.

Proposal2: To avoid the wrong paging alarm by mobile UE, UE is proposed not to apply the WUS grouping in the cells not defined by legacy IE Information on Recommended Cells and eNBs for Paging.
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