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Discussion and Decision
1 Introduction

Specification of UE-group wake-up signal (WUS) for NB-IoT is part of the objectives for additional enhancements for NB-IoT in Rel-16. In RAN1 #98bis, the following agreements were made related to UE-group WUS for NB-IoT [1]:
Agreement
For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.

Agreement
The number of UE groups per WUS resource is 1, 2, 4, or 8
Agreement
The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WUS.
Agreement
The group WUS resource that may coincide with legacy WUS is assigned [image: image2.png]NResource —



 and the preceding group WUS resource is assigned [image: image4.png]NResource —



.
Agreement
The group WUS base sequence is initialized according to
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 is given by the resource configuration

Agreement
Regarding group WUS configuration for different gap durations (DRX, short eDRX and long eDRX), the following applies:

· If eDRX long gap is configured but no group WUS configuration for that gap is provided, the eDRX short gap configuration shall be used if configured, otherwise the DRX configuration shall be used.

· If eDRX short gap is configured but no group WUS configuration for that gap is provided, the DRX gap configuration shall be used.

Agreement
Design pre-defined method to allow alternating UE group to monitor different WUS resources at different POs implicitly.

· FFS: Consider both cell-specific DRX cycle and UE-specific DRX cycle.

· At least the following parameters are used in the pre-defined method

· H_SFN of current PO

· DRX cycle

In this contribution, we provide our views on the remaining details of the UE-group WUS for NB-IoT and make some proposals.
2 Discussion
It should be possible for the network to disable Rel-16 WUS operation completely. That is, in this case no separate Rel-16 WUS is supported whereas Rel-15 WUS operation may still be supported. In this case, Rel-16 UEs can fallback to Rel-15 WUS operation.

Proposal 1: The network can separately enable or disable operation of Rel-15 WUS and Rel-16 UE-group WUS in each cell.

Proposal 2: Support fallback to Rel-15 WUS in a cell if it is enabled and if Rel-16 WUS is disabled in the cell.

When two WUS resources are configured, it is agreed to allow each UE group to alternate between the two resources to enable the UEs in the group to monitor different resources in different POs. It is also agreed that the number of groups configured can be different for the two resources. In this case, when UE groups are alternated between the WUS resources, it may be desirable to fix the number of groups associated with each resource rather than move the entire set of groups associated with a resource (which would always keep the same set of groups together but periodically change the number of groups associated with each resource). Thus, if fewer groups are configured for the WUS resource in the earlier WUS time period relative to the resource in the later time period, it may be desirable to maintain the number of groups associated with each of the resources when the UE groups are alternated.

Proposal 3: The number of UE groups associated with each resource is maintained when alternating each UE group between two WUS resources.

In addition to the cell-specific DRX cycle that may be configured for some of the UEs in the cell, it is also necessary to take into account UE-specific DRX cycles that may be configured for other UEs when alternating UE groups between the two WUS resources. With configuration of UE-specific DRX cycle, all UEs in the cell may not monitor the PO at the same rate. In order to ensure alternation between WUS resources at the same rate for all UEs, a common alternation period must be chosen. The highest value among the cell-specific and all the UE-specific DRX cycle lengths can be considered as the WUS resource alternation period, since the highest value is a multiple of all other DRX cycle lengths. With this, WUS resource alternation is performed once every DRX cycle for UEs with a DRX cycle length equal to the selected value (i.e., the largest DRX cycle length). For UEs with a shorter DRX cycle, WUS resource alternation is performed once for a multiple of the DRX cycle period.

Proposal 4: Use the highest value among the cell-specific and all the UE-specific DRX cycle lengths in the predefined method for WUS resource alternation.
3 Conclusions

In this contribution, the UE-group WUS for NB-IoT is discussed. The following proposals are made.
Proposal 1: The network can separately enable or disable operation of Rel-15 WUS and Rel-16 UE-group WUS in each cell.

Proposal 2: Support fallback to Rel-15 WUS in a cell if it is enabled and if Rel-16 WUS is disabled in the cell.

Proposal 3: The number of UE groups associated with each resource is maintained when alternating each UE group between two WUS resources.

Proposal 4: Use the highest value among the cell-specific and all the UE-specific DRX cycle lengths in the predefined method for WUS resource alternation.
4 References

[1] Draft report of 3GPP TSG RAN WG1 #98bis, v0.1.0.
