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1 Introduction
Following e-mail discussion was agreed in RAN2-109e to further progress and conclude on TP for TS36.304.
· [Post109e#32][NBIOT/EMTC] Finalise the 36.304 Text for WUS (Nokia)
      Scope: Develop and finalise the 36.304 WUS text based on previous inputs and agreements.
      Intended outcome: Agreeable TP

This document captures the company views on the text proposals for different aspects of GWUS reception at UE for TS36.304.
2	Remaining Requirements for GWUS
General behaviour for paging with GWUS was agreed in [1] which contains the specifications related to UE monitoring of GWUS on WUS resources and the GWUS resource location information with respect to paging occasions. Following are the remaining requirements for GWUS monitoring at UE to be captured in TS36.304.
· UE selection of paging carrier/narrowband supporting GWUS
· UE selection of WUS Group Set
Based on the paging probability information configured at UE and also the WUS Group sets configured in the cell and broadcasted via system information, the UE first select WUS group set which consists of set of WUS groups for further selection of WUS group based on UE-ID.
· UE selection of WUS Group
Within the selected WUS Group set, the UE selects WUS group based on UE-ID. The WUS Group selection is provided based on formula which contains UE-ID as one of the input parameters. This is the primary WUS group and is determined upon UE selecting a cell, reselecting a cell or upon change of SIB.
· WUS Resource Selection
Up to 4 (for eMTC) and 2 (for NB-IoT) GWUS resources can be configured. These eMTC resources can be configured in FDM/TDM over successive frequency /time locations based on resource pattern defining the resource locations. The NB-IoT resources can be configured in TDM over successive time locations. For eMTC, the resource pattern also depends on the Frequency location of Rel-15 WUS if it is configured. This is the primary WUS resource and is determined upon UE selecting a cell, reselecting a cell or upon change of SIB.
· WUS Group Hopping
If WUS Group hopping is configured, depending on whether paging probability based grouping is configured or not in system information, the UE may choose to alternate the WUS resource or alternate the WUS Group set. If WUS group hopping is used in the cell then hopping algorithm use the primary WUS resource and primary WUS group to determine the WUS resource and WUS group to use at each PO.
Question 1 : Do companies agree on the above as key functional requirements to be captured in TS36.304 ? If not, please indicate the additional functional aspects to be specified. In that case also indicate need for new sub-clause if applicable.
	Company
	Comments

	Qualcomm
	Yes, with changes as proposed above.

	Huawei
	1.before the UE proceed to WUS group set selection, UE should first determine the gap to be used based on section 7.4.
2. We think WUS group selection and WUS resource selection is a common process so they do not need to be split. For eMTC, the UE should first determine the resource id used. 
we don’t see the need for the two added sentences ‘This is the primary WUS group and is determined upon UE selecting a cell, reselecting a cell or upon change of SIB’ and ‘This is the primary WUS resource and is determined upon UE selecting a cell, reselecting a cell or upon change of SIB’. We also think that introducing a concept of ‘primary’ will only add more confusion.
3. we would like to rename ‘WUS Group Hopping’ to ‘WUS Group alternation’ as group hopping is not defined anywhere

	Ericsson 
	Comments provided directly in the TP

	ZTE
	Comments provided directly in the TP

	Nokia
	Agree with suggested changes by Huawei



2.1 UE selection of WUS Group Set
Configuration of WUS Group Set based on paging probability information and mapping of WUS groups to WUS Group sets are described here. The description is based on [2].
The paging probability configuration requires two aspects:
1. One, two, or three paging probability thresholds. The same number of thresholds and threshold values apply to all WUS resources and gaps. The paging probability thresholds are configured by parameter GWUS-ProbabThreshList-R16.
1. Number of WUS groups for each range of probability range. This is configured for each WUS gap type but the same value applies to all narrowbands (eMTC) or paging carriers (NB-IoT). This allows for different number of WUS groups to be assigned to specific probability range for each gap type. The number of WUS groups for service based grouping for each gap type is configured by parameter gWUS-GroupsForServiceList-r16. The number of WUS groups configured for a gap type is configured by parameter gWUS-NumGroupsList-r16.

UE then determines the WUS groups associated to each range of probability thresholds as shown in Table 1, where:
Threshold 1 = first entry in GWUS-ProbThreshList-R16, 
Threshold 2 = second entry in GWUS-ProbThreshList-R16, 
Threshold 3 = second entry in GWUS-ProbThreshList-R16, 
Nth1 = first entry in gWUS-GroupsForServiceList-r16, if gWUS-GroupsForServiceList-r16 is present, otherwise = 0.
Nth2 = second entry in gWUS-GroupsForServiceList-r16, if second entry in gWUS-GroupsForServiceList-r16 is present, otherwise = 0,
Nth3 = third entry in gWUS-GroupsForServiceList-r16, if third entry in gWUS-GroupsForServiceList-r16 is present, otherwise = 0,
maxWUS-Groups = sum of all the WUS groups configured by gWUS-NumGroupsList-r16 (i.e. if one WUS group configured then maxWUS-Groups = 1, if two WUS groups configured then maxWUS-Groups = 2. Given the number of WUS resources can be 1, 2, 3 or 4 and number of WUS groups per resource can be 1, 2, 4 or 8 then maxWUS-Groups can be from 1 to 16 for NB-IoT and 1 to 32 for eMTC.

[bookmark: _Ref29978284]Table 1: Paging probability thresholds
	UE configured paging probability
	WUS group range
	WUS group set

	
	Lower group
	Upper group
	

	0 =< (NASprob) =< Threshold 1
	0
	min (Nth1 -1, maxWUS-Groups)
	1

	Threshold 1 < (NASprob) =< Threshold 2
	min (Nth1, maxWUS-Groups )
	min (Nth1 + Nth2 -1, maxWUS-Groups )
	2

	Threshold 2 < (NASprob) =< Threshold 3
	min (Nth1 + Nth2, maxWUS-Groups )
	min (Nth1+Nth2+Nth3 -1, maxWUS-Groups )
	3

	(NASprob) > Threshold 3,
or no configured probability
	min (Nth1 +Nth2 + Nth3, maxWUS-Groups )
	maxWUS-Groups
	4



The min (x, maxWUS-Groups) is needed to ensure the lower and/or upper WUS group number does not exceed the total number of configured WUS resources.
If no paging probability thresholds are configured, then all the WUS groups belong to WUS group set 4.
A valid WUS group set has at least 1 WUS group (i.e. Upper Group – Lower Group >= 1).

Each WUS group set is defined by two numbers, lowest WUS group number and upper WUS group number as depicted in Table 1.
UE then determines which WUS group set it belongs to based on upper layer configured paging probability (NASprob) following the conditions shown in Table 1. Once UE has determined the WUS group set then it determines one specific WUS group from this set as defined in 2.3.
Question 2 :  Whether above can be considered as baseline understanding for TP related to WUS Group Set selection. Please provide your comments in case if further clarifications needed on the above.
	Company
	Comments

	Qualcomm
	Agree

	Huawei
	1. as the ‘lower group’ starts at ‘0’, the upper group number should be the ‘maxWUS-Groups-1’
2. we do not think that the text should take care of incorrect NW configuration, thus there is no need for (x, maxWUS-Groups)  in the table

	Ericsson 
	Comments provided in TP

	ZTE
	Comments provided in TP



Text Proposal 
	
7.x.2		WUS group sets
[bookmark: _Hlk35687953]The total number of WUS groups configured for a gap is given by:




Where:
maxWR is the total number WUS resources configured for a gap.
gWUS-NumGroupsList[k] is the parameter in the SIB.

The list of WUS groups is an ordered list of WUS groups with first WUS group in WUS resource = 0 and the last WUS group in the last WUS resource = maxWG as shown in Table 7.x.y-1.
Table 7.x.y-1: WUS group numbering
	WUS Resource number
	WUS group numbering

	0
	0, 1, …  MaxWR0 -1 (NOTE)

	1
	MaxWR0, MaxWR0 +1, …, MaxWR0 + MaxWR1-1

	2
	MaxWR0 + MaxWR1, MaxWR0 + MaxWR1 + 1, …, MaxWR0 + MaxWR1 + MaxWR2 -1

	3
	MaxWR0 + MaxWR1 + MaxWR2 + 1, …, MaxWR0 + MaxWR1 + MaxWR2 + MaxWR3 -1

	Where MaxWRi = gWUS-NumGroupList[i], i is 0, 1, 2 or 3.
NOTE: If wus-Config-r15 is present and WUS resource=0 is not used for group WUS, MaxWR0=0



If both gwus-ProbThreshList and gWUS-GroupsForServiceList are present, UE determines corresponding WUS group set for each WUS group as defined in Table 7.x-2. WUS groups are first assigned to WUS group set 1, followed by WUS group set 2, and so on. 
Table 7.x.y-2: WUS group set definitions
	WUS group set
	gwus-ProbabThreshList
	WUS group range

	
	
	Lower group
	Upper group

	1
	0 =< NASprob  =< Threshold 1
	0
	min (Nth1 -1, maxWG)

	2
	Threshold 1 < NASprob  =< Threshold 2
	min (Nth1, maxWG)
	min ((Nth1 + Nth2 -1), maxWG)

	3
	Threshold 2 < NASprob  =< Threshold 3
	min ((Nth1 + Nth2), maxWG)
	min ((Nth1 +Nth2 + Nth3 -1), maxWG)

	4
	NASprob  > Threshold 3, or NASprob  not configured
	Min ((Nth1 +Nth2 + Nth3), maxWG)
	maxWG

	Where
Nthi is the number of WUS groups configured by gWUS-GroupsForServiceList[i] for probability threshold gwus-ProbabThreshList[i]
NASprob  is the UE specific probability configured via NAS.
Note: If probability entry i is not configured or service list for probability entry i is not configured then there is no WUS group corresponding to probability entry i and corresponding Nthi = 0 ( i=1 or 2)
















Question 3:  Do companies agree the above as TP for WUS Group Set selection?  If not indicate the required changes in the comments section or as track changes over the TP.
	Company
	Comments

	Qualcomm
	Yes, with the proposed changes.

	Huawei
	No. we have proposed a number of changes in the TP itself
In summary:
1.In the formula for maxWG, we propose to use i rather than k as indice as the following text use indice i everywhere. Also we propose to use maxWG [i] instead of gwus-NumGroupsList[i] in the formula and add the definition of the parameter below.
2. we do not understand the need for a  WUS group numbering as in table  7.x.y.1, it would be simpler to have an absolute list of WUS groups where each entry is a pair (, ). The index of a group in the list is the equivalent of the group number in the table. This has the benefit of not introducing group number > 7.
3.  we should assume consistent signalling from the network and there is no need to check the presence of both gwus-ProbThreshList and gwus-GroupsForSevirceList.
4. WUS group set definition: No need for min (x, maxWG) and the upper group number should be maxWG-1
5. it is not specified how the UE determines that WUS resource 0 is not used
6. we do not agree with the change PNAS to NASprob . The former was better

	Ericsson
	Comments directly provided in TP

	ZTE
	Comments directly provided in TP

	
	




2.2 UE selection of WUS Group 
When the WUS Group Set is selected, the range of WUS Groups within WUS Group Set is determined by the lower and upper bound values assigned for WUS Group Set. The WUS Group index is assigned starting from lower bound value to upper bound value. The details for this functionality is provided in [2] is given below.
UE selects one WUS group from the selected WUS group set as follows:
WUS-Group-Index = (UE_ID_H mod (Upper group – Lower group)), where 
UE_ID_H:
- 10 most significant bits of the Hashed ID, if P-RNTI is monitored on PDCCH or MPDCCH
- 12 most significant bits of the Hashed ID, if P-RNTI is monitored on NPDCCH
WUS-Group-Index identifies the absolute WUS group from the chosen WUS group set (i.e. if WUS-Group-Index=0 then WUS group is the lowest WUS group in the set, if WUS-Group-Index=1 then WUS group is the second WUS group in the set) as depicted in Table 2.

[bookmark: _Ref30596645]Table 2: WUS group within a WUS group set
	WUS-Group-Index
	0
	1
	2
	…
	Last-Group-Index

	WUS group
	Lower group
	Lower group+1
	Lower group+2
	…
	Lower group+
Upper group



Question 4:  Do companies agree the above description for WUS Group selection ?
	Company
	Comments

	Qualcomm
	Yes

	Huawei
	1. Last meeting, we agreed to the formula in R2-2001472 that was based in UE-ID not UE_ID_H and the formula should be captured in the TP
2. We do not need to define a new ‘WUS-Group-Index’ and we don’t need table 2. We can just refer to the position / index of the WUS group in the WUS Group set.

	Ericsson 
	Comments provided in TP

	ZTE
	The formula to be used for WUS Group selection should be based on R2-2001472. Detailed comments provided in TP

	Nokia
	Agree with Huawei and ZTE on the use of Formula based on R2-2001472 as basis for WUS Group Selection.




Text Proposal
	7.x.3		Deriving WUS group sets
[bookmark: _Hlk35688044]After selection of WUS Group set as specified in sub clause 7.x.2, the WUS Group the UE monitors within the WUS Group as below.
WUS-Group-Index within the WUS Group Set is determined as below.
WUS-Group-Index = (UE_ID_H mod (Upper group – Lower group)), where 
Upper group and Lower group define WUS group range for thee selected WUS group set as defined by Table 7.x.y-2.
UE_ID_H as defined in subclause 7.3
UE selects the WUS-Group corresponds to the WUS-Group-Index based on Table 7.x.y.1. The GWUS sequence to monitor is determined based on this WUS Group.
WUS-Group-Index identifies the absolute WUS group number, G, (range 1 … maxWG) from the chosen WUS group set (i.e. if WUS-Group-Index=0 then WUS group is the lowest WUS group in the set, if WUS-Group-Index=1 then WUS group is the second WUS group in the set) as depicted in Table 7.x-1. The absolute WUS group number, Gprime, then identifies the WUS resource, WRprime, and, and when WUS resource hopping, the WUS group, Gprime, within that WUS resource as shown in Table 7.x.y-1. WRprime and Gprime are the WUS resource index and the group WUS index determined upon reading group WUS configuration.
Table 7.x-1: WUS group within a WUS group set
	WUS-Group-Index
	0
	1
	2
	…
	Last index

	WUS group
	Lower group
	Lower group+1
	Lower group +2
	…
	Lower group +
Upper group






Question 5:  Do companies agree the above TP for WUS Group selection ?
	Company
	Comments

	Qualcomm
	Yes

	Huawei
	We have proposed a number of changes in the TP itself
In summary:
1. the agreed formula should be used
2. we think the last paragraph and the different  parameters that are introduced, WUS-Group-Index , G, Gprime,. WRprime is very confusing and unclear.  In particular, we do not understand how these parameters mapped to provides (,  expected in the RAN1 specification.
We think, we just need:
-  a relative WUS group index,  representing the position of the selected WUS group in the WUS group set
- an absolute WUS group index, representing the position of the selected WUS group in the list of WUS groups.
The entry corresponding to in the list of WUS groups provides (,  
3. we think we should not discuss group alternation in this section (i.e. last paragraph is not needed). The section should just specify how the UE determines the (initial) ( ,  provided to Layer 1. 
Then section 7.x.5 can refer to the output of this section as initial value for the group alternation

	ZTE
	Comments provided in TP

	Ericsson
	Comments provide in TP



2.3 WUS Resource Location for eMTC
2.3.1 Background : RAN1 Agreements
Following are the RAN1 agreements for WUS Resource location for Rel-16 WUS when the BL UE and UE in extended coverage . [3].
If Rel-15 WUS is configured, 2-bit freqLocation of legacy WUS is used to implicitly indicate the location of the WUS resource(s) for Rel-16 WUS and 3 bits are used to select the WUS resource ID for Rel-16 WUS as one of the following entries
· WUS resource ID 0 
· [bookmark: _Hlk36827137]WUS resource ID 1 using FDM with WUS resource ID 0 
· WUS resource ID 0, 1 using FDM
· [bookmark: _Hlk36827152]WUS resource ID 1, 2 using up to 2-FDM and up to 2-TDM with WUS resource ID 0
· WUS resource ID 0, 1, 2 using up to 2-FDM and up to 2-TDM
· [bookmark: _Hlk36827162]WUS resource ID 1, 2, 3 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2, 3 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2 using FDM
Additional Note :  The highlighted resource patterns uses the Rel-15 WUS resource also as Rel-16 GWUS resource. Other resource patterns does not use Rel-15 WUS as Rel-16 GWUS.
RAN2 Signalling Changes: Above resource location information can be configured by resourcePattern parameter of GWUS-Resource in RAN2. As per above RAN1 agreements, 8 resource pattern values possible when Rel-15 WUS is configured along with Rel-16 GWUS.
If Rel-15 WUS is not configured, 1bit is used to indicate the location of WUS resource(s) for Rel-16 and 2 bits are used to select the WUS resource ID for Rel-16 WUS as one of the following entries
· WUS resource ID 0 
· WUS resource ID 0, 1 FDM
· WUS resource ID 0, 1, 2 using up to 2-FDM and up to 2-TDM
· WUS resource ID 0, 1, 2, 3 using up to 2-FDM and up to 2-TDM

RAN2 Signalling Changes: For the above agreement GWUS-Resource consists of GWUS-Freq-Location and possible resource patterns for this configuration ( 4 resource patterns).
The resource mapping for GWUS resources for 2 FDM and 2 TDM cases when Rel-15 WUS is configured is given below.
If Rel-15 WUS is configured, predefine the time/freq location for up to 4 WUS resources with 2-FDM and 2-TDM based on the 2-bit freqLocations of WUS resource 0 as
	freqLocation of WUS resource 0
	n0
	n2
	n4

	

WUS resource locations 
if Rel-15 WUS is configured
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- Alt1 if NB is below center carrier; otherwise Alt2
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Above does not exclude 3 FDM WUS configuration case
Agreement
If Rel-15 WUS is not configured, predefine the time/freq location for up to 4 WUS resources with 2-FDM and 2-TDM based on 1-bit freqLocation of WUS resource 0 as n0 or n2.
Agreement
For WUS resources with up to 2-FDM and up to 2-TDM, define the WUS resource ID mapping order as WUS resource ID 0, 1 in same time location and 0, 2 in same freq location
	freqLocation of WUS resource 0
	n0
	n2
	n4

	

WUS resource locations 
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Agreement
For 3-FDM WUS resources, the WUS resource ID mapping order is defined as 
	freqLocation of WUS resource 0
	n0
	n2
	n4

	WUS resource locations
if Rel-15 WUS is configured
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2.3.2 Proposal for Specification of WUS Resource location Information in TS36.304.

Based on the above RAN1 agreements, the resource pattern for Rel-16 WUS resources for different cases is illustrated in the below Figure for exemplary case of WUS Resource ID  0 Location as n2.
[image: ]




The frequency and time location of each GWUS resources based on the information included in Rel-16 GWUS configuration and Rel-15 GWUS configuration needs to be captured in TS 36.304.
Two tables providing the actual time and frequency location of GWUS resources for GWUS Resource ID 0,1,2 and 3 for different resource patterns is proposed. Table 2 is to capture the resource location when Rel-15 WUS is not configured. Table 3 is to capture the resource location when Rel-15 WUS is configured.
[bookmark: _Hlk35688500]
	resourcePattern
	WUS Resource
()
	WUS Resource 0 location in FreqLocation-r16

	
	
	NB below centre frequency
	NB above centre frequency

	
	
	n0
	n2
	n0
	n2

	2,4,6
	WUS Resource 1
	n2
	n0
	n2
	n4

	4,6
	WUS Resource 2
	n0
	n2
	n0
	n2,

	6
	WUS Resource 3
	n2
	n0
	n2
	n4

	Note:  The first value within the pair provides the frequency location within paging narrowband as defined in TS36.331. Second value provides the time location. 



Table 3: WUS Resource Location when Rel-15 WUS  is not configured

Table 4: WUS Resource Location when Rel-15 WUS is configured

	resourcePattern
	WUS Resource
()
	WUS Resource 0 location in WUS-Config-Rel-15

	
	
	NB below centre frequency
	NB above centre frequency

	
	
	n0
	n2
	n4 
	n0
	n2
	n4

	1,2,3,4,5,6
	WUS Resource 1
	n2
	n0
	n2
	n2
	n4
	n2

	3,4,5,6
	WUS Resource 2
	n0
	n2
	n4
	n0
	n2
	n4

	5,6
	WUS Resource 3
	n2
	n0
	n2
	n2
	n4
	n2

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	7
	WUS Resource 1
	n2
	n0
	n2
	n2
	n0
	n2

	7
	WUS Resource 2
	n4
	n4
	n0
	n4
	n4
	n0

	Note:  The first value within the pair provides the frequency location within paging narrowband as defined in TS36.331. Second value provides the time location. 





Following on from the above analysis, which WUS resource is configured for each resource pattern is shown in the following table.

Table 5: WUS Resources configured for each resource pattern

	
	Resource Pattern

	
	0
	1
	2
	3
	4
	5
	6
	7

	WUS Resource
	0
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	Yes

	
	1
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	2
	No
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes

	
	3
	No
	No
	No
	No
	No
	Yes
	Yes
	No



Above tables are also captured in the consolidated text proposal under section 7.x.4.
Question 6:  Do companies agree to include Table 3 and Table 4 for identifying Rel-16 GWUS Resource location parameter based on the RRC parameters ?
	Company
	Comments

	Qualcomm
	For WUS Resource 0, with/without wus-Config-r15, the frequency location is always defined by the frequency-location parameter, and time offset is always defined by timeOffset parameter. Therefore, it is not necessary to have WUS Resource 0 in the table. That is, the heading row with entries n0 and n2 in table 3 and n0, n2, n4 in table 4 actually refers to WUS Resource 0 frequency location.
Table 3, WUS resource 2, last cell should have T2.
· Time location is always fixed by resource pattern hence table does not need to show T1 or T2. In fact, T1 = g. See [5]
Table 5:
· The first WUS resource 1 row also applies to resource pattern 1,3 and 5.
· The first WUS resource 2 row also applies to resource pattern 3 and 5.
· WUS resource 0 is not used with resource pattern 1, 3 and 5.
· WUS Resource 2 for resource pattern 4 and 6 is always TDM with R15 WUS/WUS Resource 0
· WUS resource 3 is also used for pattern 5.
· The second set of rows for WUS resource 0, 1 and 2 are not needed. These resource patters for WUS resource 1 and 2 also covered by earlier rows. 
· For pattern 7, WUS resource 1 and 2 location need to be in a separate row, since their locations are not dependent on whether narrowband is below or above carrier frequency. Note 1 and 2 are irrelevant.
· Time location is always fixed by resource pattern hence table does not need to show T1 or T2. In fact, T1 = g. See [5]
With the above changes, table 3 is a subset of table 4 in that n4 columns only apply when R15 WUS is configured. As the supported resource patterns depend on R15 WUS support in the cell then it is unambiguous which rows apply. Therefore, we propose to define a single table as provided in [2] with necessary corrections identified above.

	Ericsson
	Comments provided in TP

	ZTE
	Comments provided in TP

	Nokia
	The TP is modified to capture the following steps for identifying the location of WUS resources where WUS groups are mapped.
The frequency location of WUS-Resources are identified based on FreqLocation parameter given in Rel-15 or Rel-16 WUS configurations. From these locations the WUS resource applicable for WUS Group mapping is determined based on resource pattern.
We agree with QC suggestion on single table to provide the frequency location of WUS Resources. In addition the time location of these resources needs to be clarified. And the WUS resources applicable for GWUS based on resource pattern needs to be provided via additional table. 
The suggested changes are directly captured in the TP for section 7.x.4







2.4 WUS Group Hopping
If  gwus-GroupAlternation is present, UE alternate the WUS group it monitors across paging occasions. The hopping scheme depends on the whether Rel-15 WUS is configured as common WUS and configuration of WUS grouping based on paging probability threshold.
If paging probability based threshold is not configured and gwus-CommonSequence is set to legaysWUS, the UE alternate the minimum number of WUS Groups across paging occasions as per specific formula as given by RAN1 agreements [3].
Otherwise, UE alternate the WUS resource it monitors for GWUS based on another formula as given in RAN1 agreements [3].
Following is the text proposal to capture the WUS Group hopping as per RAN1 agreements.

	[bookmark: _Hlk35688866]7.x.5 WUS Group Hopping 
When two or more WUS resources for wus-Config-r16 are configured, and gwus-GroupAlternation is present,
· If service based grouping is not configured in the cell and gwus-CommonSequence is set to legaysWUS, the UE determines the group WUS after hopping as follows:


where:
Tcell is the default DRX cycle for the cell.
Gmin: is lowest number of groups configured amongst all the WUS resources for a gap. 
G: the group WUS numbr UE shall monitor for this PO.
g = The WUS Group Index to be used for current paging occasion
g0 =Initial WUS Group Index selected based on WUS Group selection as specified in sub-clause 7.x.5

Using g, UE determines the WUS Resource  and the group WUS index within WUS Resource  according to Table 7.x.y-1.

· OtherwiseUE determines the  WUS resource after hopping as follows:


where:
M is the total number of WUS resource configured for wus-Config-r16 (M > 1)
 
with 
WRprime is the initial WUS Resource associated with the selected WUS Group.





Question 6:  Do companies agree to the above text proposal for GWUS hopping functionality ?
	Company
	Comments

	Qualcomm
	Yes, with the proposed changes.

	Huawei
	No. We have proposed changes directly in the TP
in summary:
1. We do not see the need for the terminology ‘hopped to group WUS’ and ‘hopped to WUS resource’ . We just need to specify which WUS group (,  the UE uses for a given PO.
2. we should rely on correct network signalling and we just need to check that gwus-GrupAlternation is present, i.e. no need for ‘ When two or more WUS resources for wus-Config-r16 are configured’
3. the description should refer to the signalling not to concept that are not defined , ‘service based grouping’, ‘ hopping’
4. first formula: 
- it would be better not to use g and g0 as g0 also means the time offset from the end of WUS resource 0 to the start of corresponding PO In NB-IoT. We propose to use WGinitial and WGcurrent where WGinitial is the output of the WUS group selection in 7.x.3 (not 7.x.5)
- Table 7.x.y-1 does not provide a group WUS index , as the groups are numbered 0 .. maxWG-1 so either a different numbering should be used as we proposed or a modulo is needed.
5. second formula: 
- it is not clear what is meant by ‘group WUS resource’. Based on RAN1 terminology,   we assume this means the rel-16 WUS resource but it needs to be clarified because we don’t use this terminology in TS 36.304
Based on this understanding, we think the formula is simpler in NB-IoT, as group alternation can only be enabled when two WUS resources are configured and in that case,  WUS resource 0 is always configureed. Thus in the above formula  for NB-IoT,   = = 
- we do not like the terminology ‘prime’, can we not call it ‘initial’ and refer to 7.x.3 where the value is determined
- the TP does not describe how the UE determines the WUS group number

	Ericsson 
	Comments given in TP

	ZTE
	Comments given in TP




3 	Conclusions
4 companies provided inputs to the e-mail discussions. Most of the companies provided comments directly to the text proposal. New text proposal based on the comments provided to the text proposal by accepting the key changes proposed by the companies is given in [7]. Further online discussion can consider this document as basis to finalise the text proposal. 
Proposal:  The text proposal provided in [7] can be considered as basis for further online discussion for finalisation.
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Intended outcome: Agreeable TP


 


 


This document 


captures the company views on the text proposals for different aspects of GWUS reception at UE for 


TS36.304.
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Remaining Requirements for GWUS


 


General behaviour for paging with GWUS was agreed in [1] which contains the specifications related to UE monitoring 


of GWUS on WUS resources and the GWUS resource location information with respect to paging occas


ions. Following 


are the remaining requirements for GWUS monitoring at UE to be captured in TS36.304.


 


·


 


UE selection of paging carrier/narrowband supporting GWUS


 


·


 


UE selection of WUS Group 


S


et


 


Based on the paging probability information configured at UE and al


so the WUS Group sets configured in the 


cell and broadcasted via system information, the UE first select WUS group set which consists of set of WUS 


groups for further selection of WUS group based on UE


-


ID.


 


·


 


UE selection of WUS Group


 


Within the selected WUS 


Group set, the UE selects WUS group based on UE


-


ID. The WUS Group selection is 


provided based on formula which contains UE


-


ID as one of the input parameters.


 


This is the primary WUS 


group and is determined upon UE selecting a cell, reselecting a cell or up


on change of SIB.


 


·


 


WUS 


Resource


 


Selection


 


Up


 


to 4


 


(for eMTC) and 2 (for NB


-


IoT)


 


GWUS resources can be configured. These 


eMTC


 


resources can be 


configured in FDM/TDM over successive frequency /time locations based on resource pattern defining the 


resource locations. 


The NB


-


IoT resources can be configured in TDM over successive time locations. For 


eMTC, t


he resource pattern also d


epends on the Frequency location of Rel


-


15 WUS if it is configured.


 


This is 


the primary WUS resource and is determined upon UE selecting a cell, reselecting a cell or upon change of 


SIB.


 


·


 


WUS Group Hopping


 


If WUS Group hopping is configured, depending on wh


ether paging probability based grouping is configured 


or not in system information, the UE may choose to alternate the WUS resource or alte


r


nate the WUS Group 


set.


 


If WUS group hopping is used 


in the cell 


then hopping algorithm use the 


primary


 


WUS re


source


 


and 


primary 


WUS group to determine 


the 


WUS resource and WUS group to use at each PO.


 


Question 1 : Do companies agree on the above as key functional requirements to be captured in TS36.304 ? If 


not, please indicate the additional 


functional 


aspects to be s


pecified. 


In that case also indicate need for new sub


-


clause if applicable.
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