3GPP TSG-RAN WG4 Meeting #90bis
R4-1903792
Xi’An, China, 8th – 12th April 2019
Title: 
Discussion on WUS requirements in Rel-16 eMTC
Source: 
Huawei, HiSilicon
Agenda item:
7.12.3
Document for:
Discussion
1. Introduction

In RAN4#90, the RRM requirements for Rel-16 WUS were discussed, and following are captured in the approved WF [1].
	· RAN4 shall discuss whether the release 15 WUS requirements can be reused for release 16 legacy WUS and whether new requirements are needed for release 16 UE-group WUS based on the RAN1/RAN2 agreements.


In this paper we will provide our views on the WUS requirements in Rel-16 eMTC.
2. Discussion
In Rel-15 eMTC, the WUS reception requirements are defined in terms of number of WUS repetitions with which UE should detect WUS with 99% detection probability and 1% false alarm probability. In Rel-15, there is only one WUS that all UEs will monitor; if UE detects the WUS it will further try to decode MPDCCH in the related POs. In Rel-16, UE-group WUS is introduced, where a group of UEs will monitor one WUS, and there could be multiple WUS for multiple UE groups.
In RAN1#96, the following agreements were made regarding WUS design in Rel-16.

	Agreement

UE-group WUS sequence is same as UE-group NWUS per RB and the same sequence is repeated in two PRBs.

Agreement

· Single-sequence CDM is used in the same WUS resource if more than one UE group is configured to monitor the WUS resource.
· Select one among the following:

· 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)

· FFS: whether one of the WUS resources is configured to be shared with legacy WUS

Agreement

If configured, a common WUS is used to wake up all group WUS UEs monitoring the same WUS (time-frequency) resource if more than one UE group occupies the WUS resource.
· FFS: Whether the above is also applicable for Rel-15 WUS UEs

· FFS: Whether to additionally support the feature of waking up a subset of all WUS UE groups


In our understanding, the Rel-15 UE behaviour in terms of WUS monitoring is not impacted by the Rel-16 WUS, i.e. Rel-15 UE will only monitor Rel-15 WUS. No matter if the Rel-15 WUS will share WUS resource with Rel-16 WUS, as long as single-sequence CDM is used, Rel-15 UE only needs to detect the presence/absence of the Rel-15 WUS, so the performance requirements of WUS reception defined in Rel-15 can still apply for Rel-15 UE in Rel-16 (in a Rel-16 network which uses Rel-16 UE-group WUS).

Proposal 1: In Rel-16, Rel-15 WUS reception requirements apply for Rel-15 UE.
For Rel-16 UE, it may need to monitor more than WUS in a WUS resource, for example
· In case Rel-15 WUS is used as a common WUS for the WUS resource, it needs to monitor Rel-15 WUS and Rel-16 UE-group WUS

· In case Rel-16 WUS is used as a common WUS for the WUS resource, it needs to monitor Rel-16 common WUS and Rel-15 UE group UE

When Rel-16 UE is configured to monitor Rel-15 WUS, depending on the configuration, it may need to blindly detect two hypothesis, i.e. whether Rel-15 WUS or Rel-16 WUS is transmitted on the WUS resource, and it may impact the reception performance. This aspect can be further checked after Rel-16 WUS design is completed. 
Proposal 2: RAN4 to check if Rel-15 WUS reception requirements can apply for Rel-16 UE when Rel-15 WUS is sharing same WUS resource with Rel-16 WUS with single-sequence CDM.
When Rel-16 UE monitors Rel-16 WUS, depending on the sequence design, the Rel-15 WUS reception requirements may or may not be re-used when there is only one UE group occupies a WUS resource. When a WUS resource is shared among multiple UE groups, or a common WUS is configured, new reception requirements may be needed due to blind detection of multiple hypothesis. 
Proposal 3: RAN4 to check if new requirements for needed for Rel-16 WUS reception based on the sequence design, for shared and not-shared WUS resource.

3. Conclusions

In this paper we provided our views on RRM requirements on WUS reception in Rel-16 eMTC.
Proposal 1: In Rel-16, Rel-15 WUS reception requirements apply for Rel-15 UE.
Proposal 2: RAN4 to check if Rel-15 WUS reception requirements can apply for Rel-16 UE when Rel-15 WUS is sharing same WUS resource with Rel-16 WUS with single-sequence CDM.
Proposal 3: RAN4 to check if new requirements for needed for Rel-16 WUS reception based on the sequence design, for shared and not-shared WUS resource.
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