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Discussion and decision
1 Introduction
The Rel 16 work-items for eMTC [1] and NB-IoT [2] enhancements include the following objective:
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

RAN1 is making progress on the following WUS grouping aspects for NB-IoT and eMTC:
· Number of new WUS resources

· Number of sub-groups per WUS resource

· Common WUS sub-group when paging more then one sub-group in each WUS resource

RAN2 will need to wait for RAN1 to agree the design aspects impacting RAN2 specification.

This paper looks at the non-RAN1 aspects that RAN2 can continue to discuss.
2 Discussion
The following assumed as the baseline:
· R15 UEs supporting WUS monitor R15 WUS channel if WUS supported in the cell.

· R16 UEs not supporting R16 WUS sub-grouping monitor R15 WUS channel if WUS supported in the cell.
· R16 UEs supporting WUS sub-grouping monitor R16 WUS channel if R16 WUS sub-grouping supported in the cell.
But it is not decided that R16 UEs supporting WUS sub-groupings monitor R15 WUS channel if R16 WUS sub-grouping supported in the cell. 
As population of UEs supporting WUS grouping increases the legacy WUS channel becomes underutilised while WUS channel supporting UE grouping becomes over utilised thus diminishing the benefit of the new WUS channel.
To mitigate this, it is desirable for some UEs supporting grouping to use legacy WUS channel instead of new WUS channel. One way to achieve this is to consider legacy channel as an additional group (or additional N groups depending on what percentage of new UEs supporting WUS grouping to use legacy channel, where N >= 0). For example, if new WUS channel supports 2 groups then N can be 0 (in which case all new UEs use new channel), 1 (in which case 1/3 of new UEs use legacy channel while 2/3 use new channel) or 2 (in which case 50% of new UEs use legacy channel and 50% use new channel). This approach provides a deterministic method to distribute UEs amongst the two WUS channels and groups (e.g., in a manner similar to that developed in Rel-14 for paging in non-anchor carriers).

Proposal: To maximise benefit of UE grouping on WUS channel introduce distribution of WUS grouping supporting UEs amongst new and legacy WUS channels.
Summary

This document identifies an outstanding topic that RAN2 can progress while RAN1 is continuing to progress design for WUS sub-grouping. 
Proposal:
To maximise benefit of UE grouping on WUS channel introduce distribution of WUS grouping supporting UEs amongst new and legacy WUS channels.
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