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1. Introduction

At the RAN1 #98bis meeting, details of UE-group wake-up signal (WUS), which includes the time and frequency location of legacy and Rel-16 WUS resource, WUS configuration, and sequence design were discussed and RAN1 made the following agreements [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 
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Agreement
The group WUS base sequence is initialized according to
[image: image4.emf]𝒄 init_WUS = ( 𝑵 ID Ncell + 𝟏 ) ቆ ቀ 𝟏𝟎𝒏 f_start_PO + ቔ 𝒏 s_start_PO 𝟐 ቕ ቁ mod  𝟐𝟎𝟒𝟖 + 𝟏 ቇ 𝟐 𝟗 + 𝑵 ID Ncell + 𝑵 𝑰𝑫 𝑹𝒆𝒔𝒐𝒖𝒓𝒄𝒆 · 𝟐 𝟐𝟗  


where 

 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 express our views on UE-group WUS in NB-IoT.
2. Discussion
2.1. UE group ID indexing
At the last meeting, indexing method of UE group ID was discussed, but RAN1 has not reached the consensus due to limited time for the discussion. In our understanding, there are two options as follows. 
· Option 1: UE group ID is numbered continuously across all the available WUS resource, which is configured by WUS resource pattern configuration

· Option 2: UE group ID is numbered within a WUS resource

· WUS resource index in which UE group ID belongs needs to be signalled separately 

In Option 1, considering that at maximum 16 UE groups can be configured, 4-bit indication is needed for UE group ID configuration. On the other hand, in Option 2, UE group ID within a WUS resource can be indicated by 3-bit information. In the case, in our understanding, 1-bit indication is also needed to configure WUS resource index on which UE needs to monitor. In the sense, anyway 4-bit indication would be necessary in both options. Considering the number of UE group ID for each WUS resource can be configured individually and optionally, maximum number of UE group ID may be different for each WUS resource. In the case, it is not clear whether UE knows the maximum number of UE group ID in all the WUS resource. In Option 1, the start index of UE group ID is based on the maximum number of UE group ID in other WUS resource, so we are not sure how to determine the start index of UE group ID in such case that different number of UE group IDs are configured for each WUS resource. Therefore, in this situation, we slightly prefer to support Option 2.
Proposal 1: UE group ID is numbered within a WUS resource

· WUS resource index in which UE group ID belongs needs to be indicated separately 

2.2. UE grouping
At the RAN1 #96bis meeting, UE group weighting, which is the feature to reduce the possibility of unnecessary wake-up by balancing UE distribution among WUS resources, was discussed. If most of IoT devices have periodic paging traffic, the possibility of unnecessary wake-up may be time-invariant and network may be able to estimate how much the unnecessary wake-up happens. In the case, for example, when new UE arrives, the network may be able to select proper WUS resource for balancing paging traffic among WUS resources. However, we consider that paging traffic is time-variant in general and network cannot perform proper UE grouping dynamically. We consider that UE group weighting may reduce the possibility of unnecessary wake-up and may improve UE power saving gain based on WUS. However, considering the remaining time for Rel-16, the support of this feature should be discussed in later release.

Proposal 2: The weighting factor of UE distribution should not be supported in Release 16.

3. Conclusion 

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

Proposal 1: UE group ID is numbered within a WUS resource

· WUS resource index in which UE group ID belongs needs to be indicated separately 

Proposal 2: The weighting factor of UE distribution should not be supported in Release 16.
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