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Abstract of the contribution: This document discusses the assistance indication for WUS grouping.
1. Introduction
In their LS on assistance indication for Wake-Up Signal (WUS) grouping (see [1]) RAN2 explained that it is important to separate UEs into two groups based on their paging frequency in order to reduce the probability of fake-wake up for UEs that are rarely paged.

RAN WG approved the Rel-16 WIs on additional enhancements for NB-IoT and eMTC at RAN#80 and revised it at RAN#81, RAN#82 and RAN#83 (see [2], [3]). One of the objectives in these two WIs is to improve UE power consumption by specifying support for group based wake-up signal:

For NB-IoT:

Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

For eMTC:

Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]

· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

In the previous RAN2 meetings, service based grouping for wake-up signal was discussed and the following agreements on service based grouping were made for both NB-IoT and eMTC (see [4]):

	RAN2#103bis agreements:
· The aim of UE grouping for WUS is reducing the false alarm probability.

RAN2#104 agreements:
· Further discuss the benefit and feasibility of using service based parameters for grouping in addition to UE-ID

· RAN2 will decide on the UE to WUS group mapping

RAN2#105 agreements:
· Feasibility of the solution based on the following attributes for deriving the service-type for GWUS can be studied further:
· Paging Probability
· Mobility.


2. Discussion

2.1
Considerations on WUS grouping

The following considerations are useful to understand how WUS grouping and paging works.

Which entity groups the UEs and when? Ultimately, the UEs are grouped by the eNB based on pre-configured information and information indicated at the time of paging.

Based on which information are the UEs grouped? So far RAN2 agreed that WUS grouping is based on (1) number of WUS groups in the cell and (2) UE-ID (IMSI). In addition, currently it is under discussion whether the 'UE paging probability' is to be used or not.
Which other entities need to be informed about WUS groups? How are they informed? Only the eNB and the UE need to know (1) number of WUS groups in the cell, (2) UE-ID and (3) 'UE paging probability'. (1) is already known to the eNB and (2) is provided to the eNB at paging. The MME could provide (3) to UE during ATTACH/TAU and to the eNB at paging.
Which additional information is currently needed? As explained above, only the 'UE paging probability' is needed at the UE and at the eNB. According to the RAN2 LS R2-1908260, such paging probability information is beneficial for improving false wake-ups for UEs (which are not frequently paged, but may increase false wake-up probability for UEs which are frequently paged). 

Observation 1: for WUS grouping, the 'UE paging probability' is beneficial for WUS grouping paging. 

2.2
How does the MME generate the UE paging probability information?
Option 1: historical statistic information based solution 
The MME can determine the paging probability information of UEs based on the historical statistic information, e.g., the paged times per day or per hour. Then the MME can mark the UEs as “low/medium/high paging probability UE” based on operator policy. For example, UEs that are paged less than twice per hour can be marked as “low paging probability UE”, UEs that the paged between 3 and 5 times per hour can be marked as “medium paging probability UE”, and UEs that the paged more often can be marked as “High paging probability UE”.
Option 2: subscription data based solution
The UE subscription data may include the service information of the UE, e.g., the communication pattern as defined in TS 23.682:

Table 5.10.1-1: CP parameters

	CP parameter
	Description

	1) Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2) Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]

Example: 5 minutes

	3) Periodic time
	Interval Time of periodic communication [optional, may be used together with 1)]

Example: every hour

	4) Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

Example: Time: 13:00-20:00, Day: Monday

	5) Stationary indication
	Identifies whether the UE is stationary or mobile [optional]


The MME can mark the UEs as “low/high paging probability UE” based on the communication patterns. For example, if the parameter “Periodic time” of the UE indicates that the Interval Time of periodic communication is two days, then the MME can mark the UE as “low/ high paging probability UE”.
Observation 2: it is feasible for MME to generate the paging probability information of UEs, e.g. based on historical statistic information and/or subscription data. 

3. Proposal
Based on the observation made in the discussion section the following is proposed:

Proposal 1: agree the CR vs. TS 23.401 [5] introducing the support for WUS grouping in Stage 2.
Proposal 2: indicate to RAN2 that it is feasible for the MME to know/provide the paging probability information of UEs for WUS grouping. See LS Out in [6].
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