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Introduction
No significant discussion or progress was made in RAN4 on the topic of R16 WUS due to pending finalization of design in RAN1/2. However, the overall picture of WUS in R16 is gradually forming and in this paper, we present our views on how RAN4 should define the corresponding requirements. 
Discussion 
The current agreements from the previous two RAN1 meetings are as follows [1]:
RAN1#96bis
Agreement
For evaluation purpose and down-selection on multiplexing schemes in RAN1#97:
· UE assumes the same WUS max duration and same transmit power for Rel-15 WUS and Rel-16 WUS 

Agreement
Down select one of the following options until RAN1#97 based on evaluation results including power saving gain, usage of resources, etc
· Up to 2 orthogonal WUS resources may be configured in time domain
· Up to 2 orthogonal WUS resources may be configured in frequency domain 
· Up to 2 orthogonal WUS resources may be configured per dimension (up to 4 orthogonal WUS resources in total)
· Up to 2 orthogonal WUS resources may be configured either in time or frequency domain (only one of the two can be configured)
Determine in RAN1#97 whether legacy WUS resource is counted as one of the configured WUS resource(s).

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

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.

Agreement 
If the group WUS resource is configured to be shared by Rel-15 WUS and Rel-16 WUS, a common WUS for all the group WUS UEs in the same WUS resource can be configured to be legacy WUS or a non-legacy WUS.




RAN1#97
Agreement
Support the following options for WUS resource configuration
· Up to 2 orthogonal resources may be configured in time domain.
· Up to 2 orthogonal resources may be configured in frequency domain
· FFS: both options can be configured simultaneously to have up to 4 orthogonal WUS resources
Maximum total number of WUS resources is no larger than 4 including the legacy WUS resource

For further discussion
Different WUS sequences associated with the same PO are used for UE groups regardless of whether the UE groups are in the same or different WUS resources.

Working Assumption
· UE assumes the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence

Agreement
Each UE monitors up to X WUS sequences. 
· Value of X will be selected between 2 and 3
X=3 can only be supported if a common WUS for a subset of UE groups for service-based grouping is supported

Additionally, it was agreed in previous RAN4 meeting that in R16, R15 WUS reception requirements apply to R15 UE. 
Given the agreements above, UE is required to monitor only one WUS resource, in which one of the following two scenarios can happen:
· The WUS resource that UE monitors is single-sequence CDM with only R16 WUS, i.e., R16 WUS is used for a common WUS and a UE-group WUS
· The WUS resource that UE monitors is single-sequence CDM with R15 WUS and R16 WUS, i.e., R15 WUS is used for a common WUS and R16 WUS is used for a UE-group WUS

Observation 1. Per the agreements in RAN1, UE is required to monitor only one WUS resource, in which one of the following two scenarios can happen:
· The WUS resource that UE monitors is single-sequence CDM with only R16 WUS, i.e., R16 WUS is used for a common WUS and a UE-group WUS
· The WUS resource that UE monitors is single-sequence CDM with R15 WUS and R16 WUS, i.e., R15 WUS is used for a common WUS and R16 WUS is used for a UE-group WUS

[bookmark: _Hlk16517355]Detection performance metrics depend on finalization of sequence design. Probability of false alarm (PFA) will depend on the number of WUS sequences UE monitors which is currently FFS, but can be up to X=2 or X=3. In case of X=2, eNB configures a common WUS for all UEs sharing the same WUS resource and a UE-group WUS for the UE to monitor. In case of X=3, eNB additionally configures another common WUS for a subset of UE groups.
In our view, RAN4 should define the reception requirements for the worst of the above two cases. Given the many similarities between R15 and R16 sequence design (e.g, R16 WUS can be a phase-shifted version of R15 WUS as a working assumption agreed for MTC WUS), we do not expect a significant difference between the reception requirements of the above two cases. The new requirements should be defined in the same way that R15 requirements were defined (i.e., covering different lengths of WUS window). Once the design is finalized in RAN1/2, RAN4 can initiate a simulation campaign using R15 WUS simulation assumptions as the baseline and define one set of requirements that cover the worst of the two scenarios above.
Proposal 1. Once the design is finalized in RAN1/2, RAN4 to initiate a simulation campaign using R15 WUS simulation assumptions as the baseline and define one set of requirements that cover the worst of the two scenarios above.

Conclusions
Observation 1. Per the agreements in RAN1, UE is required to monitor only one WUS resource, in which one of the following two scenarios can happen:
· The WUS resource that UE monitors is single-sequence CDM with only R16 WUS, i.e., R16 WUS is used for a common WUS and a UE-group WUS
· The WUS resource that UE monitors is single-sequence CDM with R15 WUS and R16 WUS, i.e., R15 WUS is used for a common WUS and R16 WUS is used for a UE-group WUS

Proposal 1. Once the design is finalized in RAN1/2, RAN4 to initiate a simulation campaign using R15 WUS simulation assumptions as the baseline and define one set of requirements that cover the worst of the two scenarios above.
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