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Discussion and decision
1 Introduction
RAN2#107bis and #108 agreements:
· Rel-16 WUS can be configured without Rel-15 WUS.
· If both R15 and R16 WUS are configured, then maximum duration, time offset for different gap types, and transmit power for WUS sequence need to be configured with the same values for both R15 and R16.

· FFS: numPOs is the same for all WUS resources

· The time locations of R16 WUS resources need to be known by the UE. Signalling details can be discussed as part of stage 3 CR.

· FFS: A WUS group cannot be mapped to both UEs using UE-ID based only and UEs using UE-ID + paging probability based grouping.

· If both Release 15 WUS and Release 16 WUS are configured then values configured for parameters in Release 15 WUS also apply to Release 16 WUS.

· If only Release 16 WUS is configured then values for the following parameters shall be configured: MaxDurationFactor, numPOs, FrequencyLocation (eMTC only), timeOffsetDRX, timeOffset-eDRX-short, timeOffset-eDRX-Long, numDRX-CyclesRelaxed.
· FFS: A different number of WUS resources can be configured for each gap type (DRX, eDRX short, eDRX long).

· Allow configuration of different number of WUS resources for each gap type

· FFS: When one or more R16 WUS resources are configured, the WUS Paging probability mapping to WUS group can be provided separately for each gap type (i.e. timeoffset-DRX, timeoffset-eDRX-short, timeoffset-eDRX-long).
· Same or different number of WUS groups can be configured for each R16 WUS resource.
· UE WUS group hopping between WUS resources is configured per cell.
· FFS how to configure the following agreed cases:

· When R15 WUS is configured then all R16 WUS resources are adjacent to R15 WUS in the time domain (for eMTC and NB-IoT) and in the frequency domain (for eMTC only).

· When only R16 WUS resources are configured, frequency location provided for the first R16 resource (i.e. FrequencyLocation). (for eMTC only).
· When only R16 WUS resources are configured, location in time provided for the first R16 resource for each gap type (i.e. timeOffset-DRX, timeOffset-eDRX-short, timeoffset-eDRX-Long). (for eMTC and NB-IoT).
· RAN2 assumes one or more UEs may not be configured at NAS with paging probability.
· If R16 WUS is configured, at least one WUS group will be assigned to UEs that are not configured with paging probability.
· FFS Mapping of paging probabilities to WUS group.
· R16 WUS can be supported on all or subset of the paging carriers/paging narrowbands.

How to resolve following FFSes
1. FFS: A WUS group cannot be mapped to both UEs using UE-ID based only and UEs using UE-ID + paging probability based grouping.
-
Gemalto: UEs using ID based and UEs  using paging probability can not be mapped to the same WUS group.
-
HW: Agrees with the intention but don’t think signalling can restrict it.

- 
Nokia: signalling should allow flexibility to configure following:

i. All WUS groups with no paging probability. 

ii. All WUS groups with paging probability. In this case WUS group with highest probability used for UEs without paging probability.

iii. Some WUS groups with paging probability and some WUS groups without paging probability (i.e. use for UE ID based mapping)

- Lenovo:  For UE Id based UEs can be mapped to a dedicated WUS group with paging probability.

2. FFS: When one or more R16 WUS resources are configured, the WUS Paging probability mapping to WUS group can be provided separately for each gap type (i.e. timeoffset-DRX, timeoffset-eDRX-short, timeoffset-eDRX-long).
· Huawei: Number and value of paging probability thresholds be the same for all gap types.

· Nokia: eDRX gaps likely to have lower paging probability than for DRX gap. QC, E/// don’t agree

· Lenovo: A paging probability threshold may not be assigned any WUS group. HW what does UE do if there is no WUS group for it’s paging probability? It complicates signalling.

.
3. FFS Mapping of paging probabilities to WUS group.
2 R16 WUS signalling

Example R16 WUS signaling (NB-IoT)

· 
HW: It is not necessary to signal a WUS-ResourcePattern but instead signal a primary resource and a secondary resource. Primary resource is in same time/frequency as R15 resource and secondary resource is in time domain sequentially to primary resource.
3 Way forward

Offline discussion concluded on the remaining FFSes as follows:

FFS: A WUS group cannot be mapped to both UEs using UE-ID based only and UEs using UE-ID + paging probability based grouping.

· eNB configures all WUS groups for UE ID based grouping. 

· eNB configures all WUS groups for paging probability based grouping. In this case WUS group(s) corresponding to the highest probability are used for UEs without paging probability configured.

· Combination of above two configurations; some WUS groups for paging probability based grouping and some WUS groups for for UE ID based grouping.

· If more than one WUS group corresponds to the UE’s configured probability then UE ID used to determine a WUS group.

FFS: When one or more R16 WUS resources are configured, the WUS Paging probability mapping to WUS group can be provided separately for each gap type (i.e. timeoffset-DRX, timeoffset-eDRX-short, timeoffset-eDRX-long).

· Number and value of paging probability thresholds be the same for all gap types.

· Each gap type can have different number of WUS groups for each probability threshold.

· For each paging probability threshold there shall be at least 1 WUS group

· WA: Maximum number probability thresholds is 3 giving 4 group.
FFS Mapping of paging probabilities to WUS group.

· This is partially covered by the above agreements and remaining aspects will be discussed and resolved as part of the detailed ASN.1 design.

There was also discussion on what the signalling will look like and the base line signalling is as proposed in section 2.

In addition the above agreements to resolve the FFSes the following are also proposed:

Proposal 1: 
Use the signalling in section 2 as the base line for both eMTC and NB-IoT.

Proposal 2: 
Have email discussion before the next RAN2 meeting to finalise the WUS signalling both for eMTC and NB-IoT.
Agreement: signaling shall allow the following configurations:


eNB configures all WUS groups for UE ID based grouping. 


eNB configures all WUS groups for paging probability based grouping. In this case WUS group(s) corresponding to the highest probability are used for UEs without paging probability configured.


Combination of above two configurations; some WUS groups for paging probability based grouping and some WUS groups for for UE ID based grouping.


If more than one WUS group corresponds to the UE’s configured probability then UE ID used to determine a WUS group.





Agreements:


Number and value of paging probability thresholds be the same for all gap types.


Each gap type can have different number of WUS groups for each probability threshold.


For each paging probability threshold there shall be at least 1 WUS group


WA: Maximum number probability thresholds is 3 giving 4 group.





RadioResourceConfigCommonSIB-NB-r13 ::= SEQUENCE { 


….


[[ nprach-Config-v1530 NPRACH-ConfigSIB-NB-v1530 OPTIONAL, -- Need OR 


dl-Gap-v1530 DL-GapConfig-NB-v1530 OPTIONAL, -- Cond TDD 


wus-Config-r15 WUS-Config-NB-r15 OPTIONAL -- Need OR 


]], 


[[ nprach-Config-v1550 NPRACH-ConfigSIB-NB-v1550 OPTIONAL -- Cond TDD1 


]] 


[[ wus-Config-r16 WUS-Config-NB-r16 OPTIONAL -- Need OR 


]] 


} 


WUS-Config-NB-r16 ::= SEQUENCE { 


	WUS-ResourceHopping			ENUMERATED (true)


WUS-Common1-R16			ENUMERATED {TRUE} 	OPTIONAL, --- Need OP.


	WUS-Basic-Parameters-R16		WUS-Config-NB-r15			OPTIONAL, -- Cond WUS-Config-NB-r15 not included


	WUS-Resource-DRX-R16			WUS-ResourcePerGapConfig-r16


	WUS-Resource-short-eDRX-R16		WUS-ResourcePerGapConfig-r16	OPTIONAL, -- Need OP (Note1)


	WUS-Resource-long-eDRX-R16		WUS-ResourcePerGapConfig-r16	OPTIONAL, --  Cond Long eDRX gap configured.


WUS-ProbabilityThresholdList			SEQUENCE (SIZE (1..ProbThres-NB-r16)) OF paging-Probabilitythreshold-R16


}


WUS-ResourcePerGapConfig-r16 ::= SEQUENCE { 


	WUS-ResourcePattern-R16			ENUMERATED {Pattern1, Pattern2, Pattern3}	OPTIONAL


	numWUS-GroupsPerResourceList-R16		SEQUENCE (SIZE (1..maxWUS-Resources-NB-r16)) OF WUS-GroupsPerResourceList-R16


WUS-GroupsForServiceList	SEQUENCE (SIZE (1.. ProbThres-NB-r16+1)) OF WUS-Groups-R16	


}


WUS-GroupsPerResourceList-NB-R16 ::= SEQUENCE { 


	numWUS-GroupsPerResource-NB-R16			ENUMERATED {1, 2, 4, 8}


}


WUS-Groups-R16 ::=  Integer {1 …. 16} 





Use the above example signalling in green as a baseline.
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