3GPP TSG RAN WG2 #107bis
Tdoc R2-1914096

Chongqing, China, 14 – 18 August 2019


Agenda Item:
7.2.3
Source: 
Qualcomm Incorporated
Title:    
RAN2#107bis Offline #704 - Report of discussion on WUS group configuration and mapping
Document for:

Discussion and decision
1 Introduction
Agreements reached so far in RAN2#107bis:
	· 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

· 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. 


2 Discussion

The following issues to be discussed:

1. Scope of each of the WUS configuration parameters

2. Remaining proposals from email discussion

3. How to determine which set of WUS groups corresponds to which range of probabilities.
2.1 WUS parameter scope
The scope of R15 WUS parameters is shown in Table 1 and Table 2.
Table 1 eMTC R15 WUS parameter scope
	
	WUS parameter scope

	Parameter
	Cell
	Narrowband
	Gap
	WUS Resource

	MaxDurationFactor
	Y
	n
	n
	n

	numPOs
	Y
	n
	n
	n

	FrequencyLocation
	Y
	n
	n
	n

	timeOffsetDRX
	Y
	n
	n
	n

	timeOffses-eDRX-Short
	Y
	n
	n
	n

	timerOffset-eDRX-Long
	Y
	n
	n
	n

	numDRX-CyclesRelaxed
	Y
	n
	n
	n


Table 2 NB-IoT R15 WUS parameter scope
	
	WUS parameter scope

	Parameter
	Cell
	Carrier
	Gap
	WUS Resource

	MaxDurationFactor
	N
	Y
	n
	n

	numPOs
	Y
	n
	n
	n

	numDRX-CyclesRelaxed
	Y
	n
	n
	n

	timeOffsetDRX
	Y
	n
	n
	n

	timeOffses-eDRX-Short
	Y
	n
	n
	n

	timerOffset-eDRX-Long
	Y
	n
	n
	n


2.2 WUS parameters in R16

For R16 WUS where R15 WUS parameters need to be included (e.g. because R15 WUS is not configured) then the scope of each parameter is assumed to be the same as for R15 WUS.

OFFLINE Proposal 1: For R16 WUS where R15 WUS parameters need to be included the scope of each parameter is same as for R15 WUS. 
· All Release 15 parameters are cell specific for eMTC and NB-IoT when provided in R16 WUS configuration except maxDurationFactor for NB-IoT.
· maxDurationFactor for NB-IoT is paging carrier specific when provided in R16 WUS
Table 3 and Table 4 list R16 WUS parameters.

OFFLINE Proposal 2: Discuss and agree scope for R16 WUS new parameters.
Table 3 eMTC R16 WUS parameter scope
	
	WUS parameter scope

	Parameter
	Cell
	Paging Narrowband
	Gap
	WUS Resource

	MaxDurationFactor
	Y
	n
	n
	n

	numPOs
	Y
	n
	n
	n

	FrequencyLocation
	Y
	n
	n
	n

	timeOffsetDRX
	Y
	n
	n
	n

	timeOffset-eDRX-Short
	Y
	n
	n
	n

	timerOffset-eDRX-Long
	Y
	n
	n
	n

	numDRX-CyclesRelaxed
	Y
	n
	n
	n

	numWUSResources
	Y (default)
	n
	Y (Note 1)
	na

	numWUSgroups (1, 2 4 or 8)
	Y
	n
	n
	Y (RAN1)

	UE WUS group hopping between WUS Resource
	Y
	n
	n
	n

	commonWUS (Note 2)
	Y
	n
	n
	?

	WUS-Location (time & freq)
	Y
	n
	Y (Note 1)
	n

	WUS-PagingProbabilityMappingInfo
	Y
	n
	Y (Note 1)
	n


Note 1: WA.
Note 2: Question 1: If network does not configure common WUS then how are the UEs notified of SI change?

Question 2: Is there need to explicitly indicate which sequence is for WUS common WUS group?

Table 4 NB-IoT R16 WUS parameter scope
	
	WUS parameter scope

	Parameter
	Cell
	Paging Carrier
	Gap
	WUS Resource

	MaxDurationFactor
	n
	Y
	n
	n

	numPOs
	Y
	n
	n
	n

	numDRX-CyclesRelaxed
	Y
	n
	n
	n

	timeOffsetDRX
	Y
	n
	n
	n

	timeOffses-eDRX-Short
	Y
	n
	n
	n

	timerOffset-eDRX-Long
	Y
	n
	n
	n

	numWUSResources
	Y
	n
	Y (Note 1)
	

	numWUSgroups
	Y
	n
	n
	Y (RAN1)

	WUS-Hopping
	Y
	n
	n
	n

	commonWUS
	Y
	n
	n
	?

	WUS-Location (time)
	Y
	n
	Y (Note 1)
	n

	WUS-PagingProbabilityMappingInfo
	Y
	n
	Y (Note 1)
	n


2.3 Remaining proposals from R2-1913831
Proposal 9: RAN2 needs to discuss whether Rel-16 WUS groups need to be supported on all paging carriers or subset of paging carriers.

· For NB-IoT, R16 WUS support indicated for each paging carrier.
· For eMTC, R16 WUS support indicated for each paging narrowband.

Proposal 11: For UE_ID based WUS grouping, it’s enough to only configure number of WUS groups.

Proposal 12: RAN2 needs to discuss whether same WUS group can be used for both service and UE ID based schemes, or there should be two separate sets of WUS groups at the same time, e.g., X (>=0) number of UE based groups and Y (>=0) number of paging probability based groups.
Proposal 13: Two-level WUS configuration in which grouping is firstly based on paging probability, and then UE-ID, can be supported.

Proposal 14 and 15 are essentially covering the same thing. (Covered above)
· Presense of R16 WUS configuration indicates R16 WUS supported
2.4 Identifying WUS groups associated to each paging probability

Maximum number of different paging probability ranges required (e.g. range 1: [>=0 – <0.4], range 2: [>=0.4 – <0.8], range 3: [>=0.8])[? Paging probability group set is 
Should there be a separate set of WUS subgroups for UEs not configured/supporting service based WUS grouping?

How to define mapping between paging probability range and WUS group?

· One or more UEs may not be configured at NAS with paging probability info
· If R16 WUS is configured, t least one WUS group will be assigned to UEs that are not configured with paging probability.

· FFS: Mapping of probabilities to WUS group
3 Summary
Based on the offline agreements above the following proposals are put forward:
All proposals apply to both eMTC and NB-IoT unless stated otherwise.

R16 WUS configurations are common for all paging carriers/narrowbands unless stated otherwise.

Proposal 1:
If both Release 15 WUS and Release 16 WUS are configured then values configured for the following parameters in Release 15 WUS also apply to Release 16 WUS: MaxDurationFactor, numPOs, FrequencyLocation (eMTC only), timeOffsetDRX, timeOffset-eDRX-short, timeOffset-eDRX-Long, numDRX-CyclesRelaxed
Proposal 2:
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

Proposal 3:
FFS: Number of WUS resources can be configured individually for each gap type (DRX, eDRX short, eDRX long)

Proposal 3:
The same number of WUS resources can be configured for all gap types (DRX, eDRX short, eDRX long)

Proposal 4:
Number of WUS groups can be configured separately for each R16 WUS resource.

Proposal 5:
Number of WUS groups can be the same for all R16 WUS resources.

Proposal 6:
UE WUS group hopping between WUS resources is configured the same for all R16 WUS resources.

Proposal 7:
A single enable/disable of ‘common WUS group’ applies to gap types configured with 2 or more WUS resources.
Proposal 8:
FFS: If ‘common WUS group’ is not enabled in the cell then how are the UEs notified of SI change.

Proposal 9:
FFS: When ‘common WUS group’ is enabled then is there need to explicitly signal which is the ‘common WUS group’.

Proposal 10:
When R15 WUS is configured then all R16 WUS resources are adjacent to R15 WUS in the time domain and in the frequency domain (for eMTC)
Proposal 11:
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).

Proposal 12:
When only R16 WUS resources are configured, frequency location provided for the first R16 resource (i.e. FrequencyLocation).

Proposal 13:
When one or more R16 WUS resources configured, the same WUS Paging probability mapping applies to each gap type (i.e. timeoffset-DRX, timeoffset-eDRX-short, timeoffset-eDRX-long).

Proposal 14:
When one or more R16 WUS resources are configured, the WUS Paging probability mapping provided separately for each gap type (i.e. timeoffset-DRX, timeoffset-eDRX-short, timeoffset-eDRX-long).

Proposal 15:
RAN2 assumes one or more UEs may not be configured at NAS with paging probability.

Proposal 16:
If R16 WUS is configured, at least one WUS group will be assigned to UEs that are not configured with paging probability.

Proposal 17:
FFS Mapping of paging probabilities to WUS group.

Proposal 18:
R16 WUS can be supported on all or subset of the paging carriers/paging narrowbands.
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