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1. Introduction

In RAN2#107bis and RAN2#108 meeting, the following agreements 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 WUS configuration, discusses the remaining issues including the configuration of paging probability threshold for paging probability based grouping, and the WUS configuration to the paging carriers.
2. Discussion
In RAN2#108 meeting, it has been agree that eNB configures all WUS groups for paging probability based grouping , and in this case WUS group(s) corresponding to the highest probability are used for UEs without paging probability configuration. It can be seen that paging probability based grouping has been agreed, this means that UE could get paging probability value ranged from 0 to 1 from CN. Considering that the distribution of UE paging probability for eNB is various and changeable, such as the cases in table1, we think the paging probability threshold is better to be defined as paging probability value, in order to reasonably classify the UE with dedicated paging probability to a WUS group set. Compared with the paging probability threshold defined as high/middle/low level, it is more flexible and efficient to map the WUS group set to different and finer paging probability zone. 
Table.1 The case for the distribution of UE with paging probability in eNB

	Distribution of UE pp
	<=0.1
	(0.1, 0.2]
	(0.2, 0.3]
	(0.3, 0.4]
	(0.4, 0.5]
	(0.5, 0.6]
	(0.6, 0.7]
	(0.7, 0.8]
	(0.9, 0.95]
	(0.95, 1]

	Case1
	20%
	20%
	5%
	5%
	15%
	5%
	20%
	8%
	1%
	1%

	Case2
	10%
	10%
	20%
	20%
	10%
	5%
	3%
	2%
	10%
	10%


Proposal1: A value from 0 to 1 is proposed to be the value of paging probability threshold configured by eNB, considering UE could get paging probability value ranged from 0 to 1 configured by CN.
Furthermore, the granularity of paging probability threshold is better to align the granularity of UE paging probability defined in CN, it could make the UE in Case2 with paging probability from 0.9 to 0.95 will not be impacted by the wrong paging alarm from the UE with paging probability larger than 0.95 or from the UE without paging probability configuration.
Proposal2: The granularity of paging probability threshold is proposed to refer to the granularity of UE paging probability configured by CN.
As in figure.1, for NB-IOT UE, two WUS resource are time-multiplexed, the gap type could be DRX gap, eDRX short gap, or eDRX long gap, it has been agreed that the WUS resource or the number of WUS sequences in each resource could be gap specific, and the number and value of paging probability thresholds be the same for all gap types. Hence, based on current agreement, the allocation of WUS group in each zone defined by paging probability thresholds is gap specific, this gives the flexibility of WUS grouping to the different distribution of UE paging probability on each gap. Moreover, it is agreed that R16 WUS can be supported on all or subset of the paging carriers/paging narrowbands, in order to reduce the signaling overhead by WUS configuration to each carrier, similar to the configuration on gap type, the WUS resource configuration could be carrier specific or be common per carrier, and the number and value of paging probability thresholds be the same for all carriers/narrowbands. The flexibility of WUS grouping to the different distribution of UE paging probability on each gap and on each carrier could be guaranteed by the legacy pagingWeight IE to each carrier and the gap type specific allocation of WUS grouping in each paging probability zone defined by paging probability thresholds.
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Figure1. An example of WUS design
Proposal3: In order to reduce the overhead of WUS configuration to each carrier, the group WUS configuration including WUS resource configuration and the paging probability threshold could be common to each carrier.
3. Conclusion
In this contribution, the issues on WUS configuration are discussed, we have the following proposals:
Proposal1: A value from 0 to 1 is proposed to be the value of paging probability threshold configured by eNB, considering UE could get paging probability value ranged from 0 to 1 configured by CN.

Proposal2: The granularity of paging probability threshold is proposed to refer to the granularity of UE paging probability configured by CN.
Proposal3: In order to reduce the overhead of WUS configuration to each carrier, the group WUS configuration including WUS resource configuration and the paging probability threshold could be common to each carrier.
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