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Discussion and Decision
1 Introduction

RAN1 has concluded the work on specification of UE-group wake-up signal (WUS) for MTC in Rel-16. In RAN1 #99 the following agreements were also made related to UE-group WUS for MTC [1]:
Agreement

If Rel-15 WUS is configured, 2-bit freqLocation of legacy WUS is used to implicitly indicate the location of the WUS resource(s) for Rel-16 WUS and 3 bits are used to select the WUS resource ID for Rel-16 WUS as one of the following entries

· WUS resource ID 0 

· WUS resource ID 1 using FDM with WUS resource ID 0 
· WUS resource ID 0, 1 using FDM
· WUS resource ID 1, 2 using up to 2-FDM and up to 2-TDM with WUS resource ID 0
· WUS resource ID 0, 1, 2 using up to 2-FDM and up to 2-TDM
· WUS resource ID 1, 2, 3 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2, 3 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2 using FDM
Conclusion: There is no consensus in RAN1 to introduce further specification support to address PAPR issue in Rel-16

Agreement

If Rel-15 WUS is not configured, 1bit is used to indicate the location of WUS resource(s) for Rel-16 and 2 bits are used to select the WUS resource ID for Rel-16 WUS as one of the following entries

· WUS resource ID 0 

· WUS resource ID 0, 1 FDM
· WUS resource ID 0, 1, 2 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2, 3 using up to 2-FDM and up to 2-TDM
Agreement

If Rel-15 WUS is configured, predefine the time/freq location for up to 4 WUS resources with 2-FDM and 2-TDM based on the 2-bit freqLocations of WUS resource 0 as
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Above does not exclude 3 FDM WUS configuration case

Agreement

If Rel-15 WUS is not configured, predefine the time/freq location for up to 4 WUS resources with 2-FDM and 2-TDM based on 1-bit freqLocation of WUS resource 0 as n0 or n2

Agreement 

1bit in SIB is used to enable/disable alternating UE group among more than one WUS resources for group WUS
Agreement

The scrambling initialization c_init for Rel-16 WUS is
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Agreement 

RAN2 to determine the mapping between higher layer grouping and grouping used to determine UE group per resource

Agreement

For WUS resources with up to 2-FDM and up to 2-TDM, define the WUS resource ID mapping order as WUS resource ID 0, 1 in same time location and 0, 2 in same freq location
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Agreement

If legacy WUS is configured as common WUS and all UE groups are only based on UE ID assuming no signaling of paging probability for UE grouping, alternate minimum number of UE groups and keep same number of WUS groups per WUS resource, which is based on
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Otherwise, alternate all UE groups per WUS resource together, which is based on
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where

· M with M>1 is the total number of WUS resources for Rel-16 WUS. 
· [image: image5.png]


 is the cell-specific DRX cycle measured in radio frames.
· SFN is the SFN corresponding to the PO.
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 is the index for Rel-16 WUS resource based on the WUS resource index as [image: image11.png]
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, otherwise.  
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 is initial index for Rel-16 WUS resource. 
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 is the UE group index. 
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 is the initial UE group index. 
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-th WUS resource for Rel-16 WUS.
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In this contribution, we highlight an open issue related to the UE-group WUS for MTC and propose a clarification.

2 Discussion
In RAN1 #99, several agreements were made related to WUS resource locations and WUS resource IDs. In particular, the following agreement was reached on the time-frequency locations and resource IDs provided by a 3-bit indication for the case where the Rel-15 WUS is configured.

Agreement

If Rel-15 WUS is configured, 2-bit freqLocation of legacy WUS is used to implicitly indicate the location of the WUS resource(s) for Rel-16 WUS and 3 bits are used to select the WUS resource ID for Rel-16 WUS as one of the following entries

· WUS resource ID 0 

· WUS resource ID 1 using FDM with WUS resource ID 0 
· WUS resource ID 0, 1 using FDM
· WUS resource ID 1, 2 using up to 2-FDM and up to 2-TDM with WUS resource ID 0
· WUS resource ID 0, 1, 2 using up to 2-FDM and up to 2-TDM
· WUS resource ID 1, 2, 3 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2, 3 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2 using FDM
The last entry in the above list corresponds to a configuration of 3 FDM WUS resources (3-FDM).
The following agreement provides the mapping of resource IDs to WUS resources when up to 2 FDM and up to 2 TDM resources are configured.

Agreement

For WUS resources with up to 2-FDM and up to 2-TDM, define the WUS resource ID mapping order as WUS resource ID 0, 1 in same time location and 0, 2 in same freq location
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There is no agreement, however, on the WUS resource ID mapping order for the 3-FDM case. We observe that this issue was considered in [2], which contained the following proposal.
If WUS resources with 3-FDM in Proposal 1 is agreed, 

Proposal 3: 

For WUS resources with 3-FDM, define the WUS resource ID mapping order as
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In the above text, the “Proposal 1” that is cited was eventually agreed (the first agreement discussed above) with an entry for 3-FDM. “Proposal 3” was not agreed, however, as a result of which the WUS resource ID mapping order for the 3-FDM case remains an open issue and needs to be clarified.

We observe that the WUS resource ID mapping order proposed for WUS resource 0 locations n0 and n4 are consistent with the order agreed for the cases of up to 2 FDM and up to 2 TDM WUS resources. We can also agree to the WUS resource ID mapping order proposed for WUS resource 0 location n2 (the alternative would be swap resource IDs 1 and 2, but we do not see any distinct advantage for it). Therefore, we can agree to “Proposal 3” above.
Proposal 1: For WUS resources with 3-FDM, define the WUS resource ID mapping order as
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3 Conclusions

In this contribution, we discuss an open issue related to the WUS resource ID mapping order for the case of 3 FDM WUS resources. We make the following proposal to clarify this issue.
Proposal 1: For WUS resources with 3-FDM, define the WUS resource ID mapping order as
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