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1. Introduction

At the RAN1 #96bis meeting, details of UE-group wake-up signal (WUS), which includes the time and frequency location of legacy and UE-group WUS resource, WUS configuration, and sequence design were discussed and RAN1 made the following agreements [1].
	Agreement

Up to 2 time-multiplexed WUS resources, for both legacy WUS and group WUS, may be configured. FFS whether a group WUS resource may be shared with legacy WUS or not.

Agreement

Group WUS location in relation to legacy WUS may be configured such that:

· If one group WUS resource is configured, that group WUS resource may be configured to coincide with the legacy WUS resource or to occur immediately before the legacy WUS resource, and,

· If two group WUS resources are configured, the first group WUS resource coincides with the legacy WUS resource and the second group WUS resource occurs immediately before the first group WUS resource.

Agreement 

Group WUS sequence design is down selected between the following in RAN1#97

· Legacy WUS with shifted scrambling codes

· Legacy WUS with time-frequency short OCCs 

· Phase shifted legacy WUS using a suitable subset of the phase increments.

· Legacy WUS with Gold codes

Companies are encouraged to provide evaluation results

Agreement

· Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation.
· Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.



In this contribution, we express our views on UE-group WUS in NB-IoT.
2. Discussion 
2.1. WUS resource multiplexing

As mentioned in previous section, RAN1 agreed that up to two orthogonal WUS resources may be configured in time domain for both legacy and Rel-16 WUS as shown in Figure 1. Based on the agreements, we can consider three cases for legacy and Rel-16 WUS resource allocation as shown in Figure 2. In this case, one remaining issues is whether Rel-16 WUS resource can be shared with legacy WUS. If we consider to confine both legacy and Rel-16 WUS within a symbol for time overhead reduction, Rel-16 WUS resource needs to be shared with legacy WUS (as in Case #1). In the case, power sharing between legacy WUS and Rel-16 WUS may be an issue. In addition, in such case, if legacy WUS is configured to be the common WUS for all UEs which monitor the same WUS resource with legacy WUS, false wake-up rate may be increased significantly. If we avoid such concerns, Rel-16 WUS resource should not be shared with legacy WUS. Based on the discussion, in this situation, we prefer to support the configuration on whether a group WUS resource may be shared with legacy WUS. In eMTC, we still have the agreements as follows. Therefore, it is better that the same agreement is also agreed in NB-IoT. 
	Agreement

Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI

· FFS explicitly or implicitly

· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource
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Figure 1: Illustration of WUS time/frequency resources
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Figure 2: Example of legacy and Rel-16 WUS resource allocation
Proposal 1: Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI
· FFS explicitly or implicitly
· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource
2.2. Common WUS 
At the RAN1#96 meeting, RAN1 made the agreements that common WUS is used to wake up all group WUS UEs monitoring the same WUS and it is still FFS whether common WUS is also applicable for Rel-15 WUS UEs. If we assume that common WUS is also applicable for Rel-16 WUS UEs, legacy WUS can be used the common WUS. In the case, when legacy WUS UEs are woken up, all the Rel-16 WUS UEs must be woken up so false wake-up rate maybe an issue. On the other hand, if we assume  that common WUS is not applicable for Rel-16 WUS UEs, the common WUS needs to be transmitted separately from the legacy WUS. In this case, considering that single-sequence CDM is used for multiplexing in the same WUS resource, both legacy WUS only for legacy WUS UEs and common WUS only for Rel-16 WUS UEs cannot be transmitted at the same time. From operator perspective, it is beneficial to introduce common WUS for all the UEs, e.g. for SI updates. Therefore, if legacy WUS and Rel-16 WUS are configured on the same WUS resource, legacy WUS should be used as the common WUS for all the WUS UEs.

Proposal 2: If legacy WUS and Rel-16 WUS are configured on the same WUS resource, legacy WUS should be used as the common WUS for all the WUS UEs.

3. Conclusion 

In this contribution, we provide our views on UE-group WUS in NB-IoT. Based on the discussion, following proposals are made.

Proposal 1: Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI
· FFS explicitly or implicitly
· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource
Proposal 2: If legacy WUS and Rel-16 WUS are configured on the same WUS resource, legacy WUS should be used as the common WUS for all the WUS UEs.
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