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Introduction
[bookmark: Signet15]The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised for several times and the lasted ones are approved in RAN#86. The following objective is included in both of these WIDs:
	Improved DL transmission efficiency and/or UE power consumption:
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]


In this contribution, we will mainly discuss how the UE to determine the index of WUS (sub)group and give our proposals.
1 Discussion
In the previous meeting, we have the working assumption on the formula for WUS group selection. 
We mark this baseline formula as formula (1)：
Here: 
· UE_ID, N, Ns, Nn and W are defined in subclause 7.1, e.g.,
· N: min(T,nB)
· Ns: max(1,nB/T)
· Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:

· Nw is the number of WUS groups in the selected WUS groups set. 
· wg is the index of the WUS group in the selected WUS groups set, 0 .. Nw-1
After carefully double-check, we think the following simpler format can give same results as that for formula (1) and suggest to use this for eMTC, we mark this formula as formula (2):

Moreover, we think the formula (2) can only be used for eMTC, for NB-IoT, another alternative formula with weight would be considered. We mark the following formula as formula (3)：

-	N: min(T,nB)
-	Ns: max(1,nB/T)
-	Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:
-	W: Total weight of all NB-IoT paging carriers, i.e. W = W(0) + W(1) + … + W(Nn-1).
We can see the formula (2) and (3) has a common format as floor (UE_ID/A) mod Nw, Here A (A=(N*Ns*Nn) for (2) and A=(N*Ns*W) for (3)) is a factor to divide the target UE_IDs. It’s easy to understand that only when the result of floor (UE_ID/A) are continuous natural numbers, such formula floor (UE_ID/A) mod Nw can uniformly distribute all the related UEs into Nw sub groups. If the result of floor (UE_ID/A) are discontinuous, the result of grouping will be uncertain. 
The main difference between formula (2) and (3) is Nn and Nw, we can give an example that there are 2 paging carriers (Nn=2) and their weights are separately 1 and 3, e.g., the total weight is 4 (W=4). N*Ns(total POs) is128, for further comparison.
With reference to the [1], for a certain PF, PO, we can see the UE_ID of the UEs which monitor this PO occasion has the following characteristic, for example: UE_ID-0 = 5, UE_ID-1 = 517, UE_ID-2 = 1029, ……UE_ID-n = UE_ID-n-1 + (N*Ns*W)
By simple calculation as that in the following table:
	
	Floor(UE_ID/(N*Ns*W))
	Floor(UE_ID/ (N*Ns*Nn))

	UE_ID-0 = 5
	0
	0

	UE_ID-1 = 517
	1
	2

	UE_ID-2 = 1029
	2
	4

	……
	3
	

	UE_ID-n = UE_ID-n-1 + (N*Ns*W)
	UE_ID-n
	UE_ID-n * 2


[bookmark: OLE_LINK10][bookmark: OLE_LINK11]We can see, only let UE_ID be divided by (N*Ns*W), the results of floor(UE_ID/A)would be a continuous natural numbers, and then to use this continuous natural numbers mod Nw can guarantee that the UEs corresponding to these continuous natural numbers are evenly distributed into all these Nw groups. If let let UE_ID be divided by (N*Ns*Nn), e.g., (N*Ns*2), the results are even. To let such even number mod Nw, as Nw may be also even number, all the UEs would be distributed into GWUS group with even number. This is obvious unexpected.
Proposal 1: It’s suggested to introduce the following formula for UE_ID group selection for NB_IoT: 

-	N: min(T,nB)
-	Ns: max(1,nB/T)
-	Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:
-	W: Total weight of all NB-IoT paging carriers, i.e. W = W(0) + W(1) + … + W(Nn-1).
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