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First Change
[bookmark: _Toc37235844]7.5	Paging with Group Wake Up Signal
[bookmark: _Toc37235845]7.5.1	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 of the WUS, UE shall monitor POs as defined in clause 7.4.
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 7.5.4.
After  the UE has determined the gap between end of WUS and associated PO as specified in subclause 7.4,UE selects the WUS group set for the corresponding gap as specified in clause 7.5.2.  From the selected WUS group set, UE selects one WUS group as defined in subcaluse 7.5.3. 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 7.5.5.
[bookmark: _Toc37235846]7.5.2	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.

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. 
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, UE selects one WUS groups from WUS group set 1 containing all the WUS Groups configured in gwus-NumGroupsList.

[bookmark: _Toc37235847]7.5.3	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.
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:

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:

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 7.5.3-1: 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 7.5.2 provides (,  as specified in TS 36.211 [xx].
7.5.4		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 Table 7.5.4-1.
 
Table 7.5.4-1: 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 1)
	n0
	n2
	n4 (Note)

	WUS Resource 1
	n2
	n0
	n2
	n2
	n4
	n2

	WUS Resource 2
	n0
	n2
	n4
	n0
	n2
	n4

	WUS Resource 2
(Note 2)
	n4
	n4
	n0
	n4
	n0
	n0

	WUS Resource 3
	n2
	n0
	n2
	n2
	n4
	n2

	Note 1: This coloumn is applicable if wus-Config-r15 is present.
Note 2 : This row is applicable for gwus-ResourcePattern ID 7.



The time offset, g0, from the end of WUS resource 0 and WUS resource 1 to the start of corresponding PO is determined as defined in subclasue 7.4. The time offset from the end of WUS resource 2 and WUS resource 3 to the start of corresponding PO is sum of the time offset g0 and the maximum WUS duration for all value of gwus-ResourcePattern IDs except 7.  The time offset g0 for WUS resource 2 is same as WUS resource 0 and 1 for  gwus-ResourcePattern ID 7.
The WUS Resource IDs for WUS Groups are selected based on gwus-ResourcePattern as given in Table 7.5.4-2.
	
	Resource Pattern-ID(gwus-ResourcePattern)

	
	0
	1
	2
	3
	4
	5
	6
	7

	WUS Resource
()
	0
	X
	
	X
	
	X
	
	X
	X

	
	1
	
	X
	X
	X
	X
	X
	X
	X

	
	2
	
	
	
	X
	X
	X
	X
	X

	
	3
	
	
	
	
	
	X
	X
	

	Number of
WUS Resources
	1
	1
	2
	2
	3
	3
	4
	3



If  = 0 is not used for WUS Groups the first entry in the gwus- NumGroupsList. corresponds to  = 1. Otherwise,  is the index of the WUS resources in gwus- NumGroupsList.

7.5.5		WUS Group Alternation 
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

End of Changes
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