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1. Introduction

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

	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.
RAN2#107 agreements:
· Paging probability information is negotiated between the UE and MME via NAS signalling

· This paging probability information needs to be provided by S1 paging
· eNB configures, via broadcast, the relation between this paging probability information and WUS group on Uu interface


In this contribution, it mainly focuses on the WUS configuration, discusses several details including the number of UE groups for grouping rule, the threshold configuration for paging probability information based grouping, the WUS group for UE-ID based grouping.
2. Discussion
Bases on the agreement in RAN1#98 and RAN1#96bis meeting, as in [2] and [3], two WUS resource will be time-multiplexed for NB-IOT UE, and four WUS resource be multiplexed in two orthogonal time resources and two orthogonal frequency resources for eMTC UE, the maximum number of UE groups per WUS resource is 8, hence, the maximum number of UE groups for NB-IOT and eMTC is separately 16 and 32 except common WUS from the view of group WUS sequences in physical layer. 
In RAN2, the grouping rule including UE-ID based and paging-probability-information based will be applied to distribute UEs into the groups associated to WUS sequences, UE will compute out a UE group it belongs to based on its grouping rule. The mapping of UE groups for grouping rule and group WUS sequences in physical layer will be explicitly or implicitly configured by eNB to UE, it can be seen that the number of UE groups applied by grouping rule should not be larger than the number of WUS sequences for grouping rule in physical layer. For example, the number of group WUS sequence applied in eNB is 15 for grouping rule except the common WUS, the number of UE groups applied by grouping rule should not be larger than 15 in RAN2, otherwise multiple UE groups should be mapped to the same WUS sequence, the configuration for mapping will be very complex, and the reducing of wrong paging alarm probability could also be achieved by grouping these UE in the same group which is eNB implementation, it is not necessary to introduce the case that multiple UE groups will be mapped to the same WUS sequence except the common WUS.
Proposal1: For group WUS configuration, the maximum number of UE groups applied by grouping rule cannot be greater than the number of WUS sequences for grouping except the common WUS sequence.
As in figure.1, for NB-IOT UE, two WUS resource are time-multiplexed, the gap could be DRX gap, eDRX short gap, or eDRX long gap, the WUS resource or the number of WUS sequences in each gap could be same or different since the UE number on each gap could be different and the time resource may be not sufficient for DRX gap. This will lead to the mapping of UE with paging-probability-information to the group will be per gap. The eNB needs configure the threshold of paging-probability-information based group based on the number of WUS sequences per gap type. Furthermore, the paging could be transmitted in multiple carriers as in R15. The WUS configuration could be different in each carrier. For example, the WUS resource number or the number of WUS sequences could be configured based on the loading level of paging on a carrier. However, it is believed that the more the UE groups is the better of performance of grouping is, thus it is feasible to configure the WUS resource and WUS sequences on each carrier based on the WUS sequence configuration on the carrier with the heaviest load level, this will guarantee the performance of grouping to reduce wrong paging alarm, and avoid the signaling overhead on WUS configuration to each carrier, especially for overhead of the threshold of paging-probability-information.
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Figure1. An example of WUS design
Proposal2: The group WUS configuration including threshold of paging-probability-information could be common to each carrier.
In last meeting, RAN2 assumes one or more UEs may not be configured at NAS with paging probability. For these UE, it has been agreed that at least one WUS group will be assigned to UEs that are not configured with paging probability. Whether the WUS group for UE without paging probability is from the highest paging probability groups depends on many factors, such as the value of the highest paging probability (it could be larger than 0.9 or 0.5 based on the eNB configuration), the number of UE in the highest paging probability groups, the number of UE not configured with paging probability, and the number of WUS sequences for a gap type, these factors will determine whether the group for UE-ID based could be applied from the UE group for paging probability based. Consider the complexity of the decision to merge the UE-ID based group into the paging probability based group, at least one independent UE group is applied for UE-ID based grouping.
Proposal3: At least one independent UE group will be assigned for UE not configured with paging probability.
3. Conclusion
In this contribution, the issues on WUS configuration are discussed, and we have the following proposals：
Proposal1: For group WUS configuration, the maximum number of UE groups applied by grouping rule cannot be greater than the number of WUS sequences for grouping except the common WUS sequence.
Proposal2: The group WUS configuration including threshold of paging-probability-information could be common to each carrier.
Proposal3: At least one independent UE group will be assigned for UE not configured with paging probability.
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