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1 Introduction
In RAN WG2 #105bis [1], UE-grouping aspects for WUS was discussed. In R2-1903418 [2], the paging probability was highlighted as an import differentiator between different UEs and could be used inorder to minimize false alarm wake-up. Furthermore it was proposed that the CN can be involved when configuring WUS sub-grouping, since the CN is capable of estimating the paging probability based on e.g. subscription.

In this contribution, we discuss some aspects on supporting the operation of UE-group wake-up signal for MTC

2 Discussion
Subgrouping of UEs within a WUS allows only a subgroup of UEs to be woken up by the WUS for a paging occasion (PO). The UE subgrouping operation will reduce the number of UEs having to wake up unnecessarily to detect MPDCCH and decode PDSCH. Thus, it reduces UE power consumption for such UEs. RAN WG1 is currently discussing how many WUS subgroups should be supported.
Furthermore, RAN2 discussed [1] how to handle the paging using WUS, but it is the CoreNetwork (MME) that has the information when a certain UE is to be paged (Idle mode). 
Also, the CN is best suited to estimate the paging probability since it has or may have access to various information:

· Subscription information 

· Traffic characteristics provisioned by SCS/AS via SCEF i.e. Communication Pattern
· Paging statistics based on actual number of pages performed e.g. triggered by MT data or NAS signaling.

Observation 1: the CN (MME) should assign the WUS subgroup for a UE.

Initially the CN has no statistics on paging events and can then only use subscription and/or provisioned traffic characteristic information. However, over time the CN gathers statistics and can use this information to reassign the UE to a group with e.g. lower or higher paging probability.

When assigning UEs to the subgroups, the MME also needs to consider the number of devices assigned into each subgroup. In the extreme case all UEs could be assigned the same group if it is only based on the type of service, then the subgrouping is not useful. A very high number of devices will generate high risk for false wake-up. 
Proposal 1: The MME shall assign a UE to a WUS subgroup during Attach and/or TAU.

Proposal 2: Over time the CN should be able to update the WUS grouping based on e.g. paging event statistics and subgroup size, which can be done during the TAU procedure, or other NAS procedure, e.g. SR triggered by Paging
If RAN WG1 decides that the number of WUS subgroups are e.g. eight, then the MME will manage the UE grouping and provide the subgroup number (0..7) to the UE, if the UE has indicated support for WUS subgrouping in the Attach or TAU request.
Observation 2: UE needs to indicate support of WUS subgrouping.

Based on the WUS subgroup number, the UE will monitor WUS in the assigned radio resource in conjunction with the Paging Occasion (PO) according to its DRX cycle 

The MME will include the WUS subgroup number in paging message to the eNB when MME page the UE. RAN uses the WUS subgroup number to activate WUS signal in the specific radio resource. There is no need to include more traffic information regarding the UE, than what is already defined, in the paging message sent to the eNB. With this approach the logic in the eNB and UE can be kept simple.
Observation 3: The eNB only needs the WUS subgroup number to activate the WUS correctly.

Proposal 3: The MME assigns the WUS subgroup number, and the WUS subgroup number is the only new information element sent to the eNB in the paging message.

At the RAN2 meeting [1], it was discussed to send a LS [3] to SA2, asking for advice related some indication of WUS subgrouping from the MME, but this was not agreed

Proposal 4: Send LS to SA2 to ask about the possibility to define WUS subgrouping indication.
3
Conclusions
In this contribution, the following observations and proposals are made:
Observation 1: the CN (MME) should assigned the WUS subgroup for a UE.

Observation 2: UE needs to indicate support of WUS subgrouping.
Observation 3: The eNB only needs the WUS subgroup number to activate the WUS correctly.

Proposal 1: The MME shall assign a UE to a WUS subgroup during Attach and/or TAU.
Proposal 2: Over time the CN should be able to update the WUS grouping based on paging event statistics, which can be done during the TAU procedure, or other NAS procedure, e.g. SR triggered by Paging.
Proposal 3: The MME assigns the WUS subgroup number, and the WUS subgroup number is the only new information element sent to the eNB in the paging message.

Proposal 4: Send LS to SA2 to ask about the possibility to define WUS subgrouping indication.
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