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1 Introduction
As part of post e-mail discussion [Post-RAN-109e-32] draft text proposal to caputre GWUS related changes in TS36.304  was reviewed and comments were provided to the TP. As outcome of the meeting, the TP was modified based on the comments received. In this document we provide the consolidated text proposal which includes the changes suggested during e-mail discussion. 
2 Text Proposal

Next Change
7.x		Paging with Group Wake Up Signal
7.x.1	General
When the UE supports GWUS and GWUS configuration (gwus-Config)  is provided in system information, the UE shall monitor GWUS using the GWUS parameters provided in System Information. A UE supporting GWUS can be configured to monitor a group WUS and a common WUS. Upon detecting either, UE shall monitor POs as defined in subclause 7.4.	Comment by Nokia: Group WUS is term used in RAN1 agreements.	Comment by Huawei: confusing and not needed. WUS is a resource not a sequence	Comment by Nokia: Accepted
For NB-IoT, E-UTRAN may configure up to 2 WUS resources (numbered 0 and 1). The time offset, g0, from the end of WUS resource 0 to the start of corresponding PO is determined as defined in subclasue 7.4. When both wus-Config-r15 and gwus-Config-r16  are present, WUS resource 0 shares radio resources with wus-Config-r15.The time offset from the end of WUS resource 1 to the start of corresponding PO is sum of the time offset g0 and the maximum WUS duration.
For BL UEs and UEs in enhanced coverage, E-UTRAN may configure up to 4 WUS resources. The resource number, time and frequency location of these resources is determined as specified in subclause 7.x.4.
After  the UE has determined the gap between end of WUS and associated PO as specified in subclause 7.4, the  UE selects oneWUS group set for the corresponding gap as specified in subclause 7.x.2.  From the selected WUS group set, the UE selects one WUS group as defined in subclause 7.x.3. If gwus-GroupAlternation is not present in gwus-Config, the UE monitors the selected the WUS group for each PO. Otherwise, the UE determines the WUS group to monitor for each PO as specified in subclause 7.x.5.	Comment by Huawei: we need to clarify this applies for a certain gap	Comment by Nokia: Accepted

7.x.2	WUS group sets selection
The total number of WUS groups configured for a gap is given by:


Where:
maxWR is the total number of WUS resources configured in gwus-NumGroupsList for the gap.
maxWG[i] is the value of gwus-NumGroupsList[i] provided in gwus-Config for the gap.

	Comment by Ericsson: We share the same view
Using gwus-NumGroupsList for the gap, the UE builds the list of WUS groups as an ordered list of pairs (, ) where the first entry corresponds to the first WUS group on the first WUS resource and the last entry corresponds to the last WUS group on the last configured WUS resource.  The total number of entries in the list is maxWG.
For a NB-IoT UE, if  gwus-ResourcePosition provided in gwus-Config is set to secondary,  = 0 is not used and the first entry in the list corresponds to  = 1. Otherwise,  is the index of the WUS resources in gwus- NumGroupsList.
For a BL UE or UE in enhanced coverage, UE determines of the configured resources as specified in subclause 7.x.4. 
If gwus-ProbThreshList is present in gwus-Config, UE determines the WUS group set corresponding to its probability PNAS, if configured, as defined in Table 7.x-1. The total number of WUS groups set is equal to the number of entries in gwus-ProbThreshList + 1. The WUS groups are first assigned to WUS group set 1, followed by WUS group set 2, and so on. 	Comment by Huawei: no need to check both, signalling should be consistent	Comment by ZTE: We are fine with this description.
In the discussion paper, there has one sentence to say that “If no paging probability thresholds are configured, then all the WUS groups belong to WUS group set 4.” We disagree with this.
We think if no paging probability thresholds are configured, all the WUS groups should belong to WUS group set 1. Such understanding looks aligned with the sentence here.
Table 7.x.2-1: WUS group set definition when wus-ProbThreshList is configured
	WUS group set
	gwus-ProbThreshList
	WUS group index in WUS groups list

	
	
	Lower bound
	Upper bound

	1
	PNAS ≤ Thresh1
	0
	Nth1 -1

	2
	Thresh1 < PNAS ≤ Thresh2
	Nth1
	 Nth1 + Nth2 -1

	3
	Thresh2 < PNAS ≤ Thresh3
	Nth1 + Nth2
	Nth1 +Nth2 + Nth3 -1

	4
	PNAS > Thresh3 or PNAS not configured
	Nth1 +Nth2 + Nth3
	maxWG-1

	where
Threshi is the value signalled in the ith entry of wus-ProbThreshList 
Nthi is the values signalled in the ith entry of gwus-GroupsForServiceList


	



If wus-ProbThreshList is not present in gwus-Config, there is only WUS group set 1, including WUS groups from index 0 to maxWG-1.

7.x.3		WUS group selection
After selection of the WUS Group set as specified in sub clause 7.x.2, the UE selects the WUS group to monitor as below.
. 	Comment by Huawei: Should be “Table 7.x.3-1”	Comment by Huawei: Gprime means “The absolute WUS group number” or “the WUS group”? Or they are the same? Better to align the wording.

For BL UE, UE in enhanced coverage, the UE determines wg, index of the WUS group within the WUS groups set determined in subclause 7.x.2, as below:	Comment by ZTE: We suggest this formula is only for eMTC UE. 

Moreover, after carefully double-check, we think the following simpler format can give same results and suggest to use this for eMTC:


For NB-IoT, the UE determines wg, index of the WUS group within the WUS groups set determined in subclause 7.x.2, as below:	Comment by ZTE: We think the formula for eMTC is infeasible for NB-IoT and suggest the following formula for NB-IoT

eMTC formula and this formula for NB-IoT have similar common format: floor (UE_ID/A) mod Nw, Here A 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 floor (UE_ID/A) are discontinuous, the result of grouping will be uncertain. 

The main difference between two formulas 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.

With reference to the [R2-1901491, February 2019], 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 we can see, only let UE_ID be divided by (N*Ns*W), the results would be a continuous natural numbers, and then to use this continuous natural numbers mod Nw can guarantee that the UEs 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.

where:
UE_ID, N, Ns, Nn and W are defined in subclause 7.1
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

Then, the UE determines WG, the index of the corresponding WUS group within the WUS groups list, as below:
Table 7.x.3-1: Index of the WUS group to monitor
	WUS group set
	WG

	
	

	1
	wg 

	2
	wg + Nth1

	3
	wg +  Nth1 + Nth2

	4
	wg +  Nth1 + Nth2 + Nth3

	Where Nthi is defined in table 7.x.1 



The entry corresponding to WG  in the WUS groups list defined in subclause 7.x.2 provides (,  as specified in TS 36.211 [xx].

7.x.4		WUS Resource Location for BL UEs and UEs in Enhanced coverage
A BL UE or UE in enhanced coverage determines the time/frequency location of WUS resources based on FreqLocation IE in wus-Config-r15 if Rel-15 WUS is configured, otherwise based on FreqLocation IE in wus-Config-r16.  In both cases FreqLocation IE indicates the Frequency location of WUS Resource ID 0 (. Frequency location of other WUS Resources (Resource ID 1,2,3) based on FreqLocation IE is given in the below table if gwus-ResourcePattern value is other than rp-ID-7. 
Table 7.x.4-1: WUS Resource frequency location
	WUS Resource
()
	FreqLocation IE (Frequency location of WUS Resource ID) 

	
	NB below centre frequency
	NB above centre frequency

	
	n0
	n2
	n4 (Note)
	n0
	n2
	n4 (Note)

	WUS Resource 1
	n2
	n0
	n2
	n2
	n4
	n2

	WUS Resource 2
	n0
	n2
	n4
	n0
	n2
	n4

	WUS Resource 3
	n2
	n0
	n2
	n2
	n4
	n2

	Note 4: This coloumn is applicable if wus-Config-r15 is present



For the above table, The time time offset, g0 for WUS-Resource-ID 0 and 1, from the end of WUS resource to the start of corresponding PO is determined as defined in subclasue 7.4. The time offset for WUS-Resource-ID 2 and 3 from the end of WUS resource to the start of corresponding PO is sum of the time offset g0 and the maximum WUS duration.

WUS Resource frequency location of other WUS Resources for gwus-ResourcePattern = 7 is given in below table.



Table 7.x.4-2: WUS Resource frequency location (For Resource pattern rpID=7)

	WUS Resource
()
	FreqLocation in wus-Config-Rel-15 (WUS Resource ID 0 Location )

	
	NB below centre frequency
	NB above centre frequency

	
	n0
	n2
	n4 (Note)
	n0
	n2
	n4 (Note)

	WUS Resource 1
	n2
	n0
	n2
	n2
	n4
	n2

	WUS Resource 2
	n4
	n4
	n0
	n4
	n0
	n0



For the above table, for all WUS Resources time time offset, g0 for WUS-Resource-ID 0 and 1, from the end of WUS resource to the start of corresponding PO is determined as defined in subclasue 7.4
The WUS Resource locations where WUS Groups are configured is determined based on gwus-ResourcePattern is given in below Table. ( X indicates the WUS Resource ID is used for WUS Group mapping ).
	Gwus-ResourcePattern
	Number of WUS Resources
	                                                     WUS Resource ID

	
	
	
	
	
	

	0
	1
	X
	
	
	

	1
	1
	
	X
	
	

	2
	2
	X
	X
	
	

	3
	2
	
	X
	X
	

	4
	3
	X
	X
	X
	

	5
	3
	
	X
	X
	X

	6
	4
	X
	X
	X
	X

	7
	3
	X
	X
	X
	






Temp table for reference for Cross Checking the above tables	Comment by ZTE: Based on the RAN1 agreements, we try to give this table to show the complete pattern location information. This table just for reference and can be removed finally
	
pattern
	NB below centre frequency
	NB below centre frequency

	
	n0
	n2
	n4
	n0
	n2
	n4

	0
	
	
	0

	
	

	
	



	
	
	

	
	0

	
	



	
	
	

	
	

	
	0



	
	
	0

	
	

	
	



	
	
	

	
	0

	
	



	
	
	

	
	

	
	0




	1
	
	
	

	
	1

	
	



	
	
	1

	
	

	
	



	
	
	

	
	1

	
	



	
	
	

	
	1

	
	



	
	
	

	
	

	
	1



	
	
	

	
	1

	
	




	2
	
	
	0

	
	1

	
	



	
	
	1

	
	0

	
	



	
	
	

	
	1

	
	0



	
	
	0

	
	1

	
	



	
	
	

	
	0

	
	1



	
	
	

	
	1

	
	0




	3
	
	2
	

	
	1

	
	



	
	
	1

	2
	

	
	



	
	
	1

	2
	0

	
	



	
	2
	

	
	1

	
	



	
	
	

	2
	

	
	1



	
	
	

	
	1

	2
	




	4
	
	2
	0

	
	1

	
	



	
	
	1

	2
	0

	
	



	
	
	

	
	1

	2
	0



	
	2
	0

	
	1

	
	



	
	
	

	2
	0

	
	1



	
	
	

	
	1

	2
	0




	5
	
	2
	

	3
	1

	
	



	
	3
	1

	2
	

	
	



	
	
	

	3
	1

	2
	



	
	2
	

	3
	1

	
	



	
	
	

	2
	

	3
	1



	
	
	

	3
	1

	2
	




	6
	
	2
	0

	3
	1

	
	



	
	3
	1

	2
	0

	
	



	
	
	

	3
	1

	2
	0



	
	2
	0

	3
	1

	
	



	
	
	

	2
	0

	3
	1



	
	
	

	3
	1

	2
	0




	7
	
	
	0

	
	1

	
	2



	
	
	1

	
	0

	
	2



	
	
	2

	
	1

	
	0



	
	
	0

	
	1

	
	2



	
	
	

	
	

	
	



	
	
	2

	
	1

	
	0






7.x.5		WUS Group Alternation 	Comment by Huawei: Hopping is not defined
	Comment by Huawei: Unclear, better to explain to to derive.

What does “the group WUS index ” mean? How to derive this?

the group WUS index  is not mentioned in the table. 
In fact, the group WUS index WUS Resource .

If gwus-GroupAlternation is present in gwus-Config:
-	if gwus-ProbThreshList is not present in gwus-Config  and gwus-CommonSequence is set to legacyWUS, the UE determines the WUS group to monitor for the current PO as follows:

where:
Tcell is the default DRX cycle for the cell.
maxWG is the total number of WUS group configured in gwus-NumGroupsList for the gap.
Gmin is the lowest number of groups configured amongst all the WUS resources for the gap. 
WGcurrent is the index of the WUS Group to monitor for the current PO.
WGinitial is the index, WG, of the WUS Group determined in sub-clause 7.x.3
	The entry corresponding to WGcurrent in the WUS groups list defined in subclause 7.x.2 provides (,  as specified in TS 36.211 [xx].
-	else, the UE determines the WUS group to monitor for the current PO as follows:

	where:
	Tcell is the default DRX cycle for the cell.
	maxWR is the total number of WUS resources configured in gwus-NumGroupsList for the gap.
	minitial:
	For a NB-IoT UE :  in the entry corresponding to the index WG determined in sub-clause 7.x.3 .
	For a BL UE or UE in enhanced coverage:
if = 0 is configured:
	 - 1,  where  is given in the entry corresponding to the index WG determined in sub-clause 7.x.3
else:
	 , where  is given in the entry corresponding to the index WG determined in sub-clause 7.x.3

	mcurrent is used to determine of the WUS group to monitor for the current PO
	For a NB-IoT UE :  = mcurrent
	For a BL UE or UE in enhanced coverage:
	if  is configured:
	= mcurrent 
else:
	 =  mcurrent +1
	 of the WUS group to monitor for the current PO is given in the entry corresponding to the index WG determined in sub-clause 7.x.3

3 References
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