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1	Introduction
[bookmark: _Ref178064866]The latest agreements for group NWUS in RAN1#98bis, which can be considered for group MWUS are
[bookmark: _Toc21948630]Agreement
For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.

Agreement
The number of UE groups per WUS resource is 1, 2, 4, or 8


Agreement
[bookmark: _Toc21948638]The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WUS.



Agreement
[bookmark: _Toc21948643]The group WUS resource that may coincide with legacy WUS is assigned  and the preceding group WUS resource is assigned .


This is to summarize the issues for the 6.2.1.1 providing potential proposals on UE group MWUS based on the views expressed by companies in the contributions listed in the references. 
2	Discussion
2.1	Multiplexing of WUS resources
Agreement
Both options can be configured simultaneously to have up to 4 orthogonal WUS resources including legacy WUS resource
· Up to 2 orthogonal resources including legacy WUS resource may be configured in time domain
· Up to 2 orthogonal resources may be configured in frequency domain
· Note: The two orthogonal resources do not necessarily include the legacy WUS resource


#2.1.1 The configured WUS resources associated with same gap are adjacent in time/frequency domain. 
· Yes: Sony, ZTE, Nokia, NSB, Ericsson, LGE, DCM, QC
Observation: No objection. 

Proposal 1: The configured WUS resources associated with same gap are consecutive in time/frequency domain.
· The WUS resources in same time slot are consecutive to each other.
· When the WUS resources are configured in two time slots, the WUS resources in first time slot are consecutive to a WUS resource in the second time slot.

#2.1.2 Up to 2 orthogonal WUS resources including legacy WUS resource may be configured in FDM
· Yes: QC, ZTE, LGE, Sony 
· No: Ericsson, DCM
· FFS: Nokia, NSB (ask RAN4 for power boosting), Intel

Observation: No clear majority yet. 


#2.1.3 Patterns for WUS resource multiplexing associated with same gap
· Considering the different location of legacy WUS resource: 
· Note: If Rel-15 WUS is configured, there are 2bits to indicate legacy WUS resource is in top, center, or bottom 2PRBs;
· QC: 0bit for pattern (use legacy WUS resource location to indicate the pattern location)
· +2bits are used to indicate number of WUS resources
· WUS resource index mapping in freq-first and time-second manner
· If Rel-15 WUS is not configured, need 2bits for location of WUS resource 0 or directly 2bits for 4 patterns
[image: ]
· Ericsson: +2bits for 4 joint location/number of WUS resources. 
· Do not support 2 TDMed WUS resources
· Support 3 FDMed WUS resources
· Limit the legacy WUS resource not allocated in center 2-PRB 
· If Rel-15 WUS is not configured, need 1bit for location of WUS resource 0 for top or bottom 2-PRB resource.
· Opt (c) could be two-TDMed WUS resources including legacy WUS resource 0.


· ZTE: +4bits for 15 joint location/number 
· In case of total 2 WUS resources, including the cases whether legacy WUS resource is shared by group WUS or not.
[image: ]     [image: ]
· In case of total 3 or 4 WUS resources, the legacy WUS resource is shared with group WUS.
[image: ]      [image: ]
· Not consider the location of legacy WUS resource yet. Need additional bits for the patterns due to different location of WUS resource 0?
· LGE: +2bits for 4 patterns 
· Only configure 1, 2, or 4 WUS resources


· DCM: +3bits for 6 or 7 joint location/number of WUS resources 
· Pattern 1, 2a, 2b, 3a or 3b, 3c, 4a 
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· Nokia, NSB: FFS joint location/number of WUS resources
· FFS Pattern 1, 2a, 2b, 3a, 3b, 3c, 4a, 4b 

Observation: No clear majority views yet. But most companies consider the patterns for WUS resources to simplify RRC signaling. Some companies consider the relative location relationship between legacy WUS resource and group WUS resource.

Proposal 2: Define patterns for WUS resource configuration considering the location of legacy WUS resource if Rel-15 WUS is configured.

2.2	Parameters for group WUS associated with same gap
2.2.1 How to configure number of UE groups in different WUS resources:
· Common for all WUS resources: Ericsson
· May be different for legacy WUS and other WUS resource: QC
· Individual: Huawei, HiSi, Sony, Nokia, NSB, LGE
Observations: Majority views is to allow individual configuration of group number in each WUS resource

Proposal 3: For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.

Proposal 3a: The number of UE groups per WUS resource is 1, 2, 4, or 8

2.2.2 UE group ID configuration
· Local ID per WUS resource: 
· Joint ID across WUS resources: Huawei, Ericsson
· FFS: ZTE, QC
Observations: It is related with the number of UE groups per WUS resource. Need further consideration


2.2.3 1-to-N group WUS mapping for eDRX UEs 
· Support 1-to-N group WUS mapping for eDRX UEs
· Yes: QC, Ericsson

· Configure the number of consecutive POs per WUS for Rel-16 WUS same as that of Rel-15 WUS
· Yes: QC, Ericsson
[image: ]

Proposal 4: The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WUS.


2.3	Alternating UE groups among WUS resources associated with same gap
2.3.1 Method for alternating UE groups
· Sony: 
· Implicit parameters are at least the WUS resource reference and WUS resource mapping/pattern.
· Explicit parameters are at least an indicator of whether the eNB supports the configurability of WUS resources, the number of supported WUS resources and also which one, and the number of UE groups in each WUS resource.
· Varying by time
· QC: , 
·  is the index of the PO within one DRX cycle
·  is the initial WUS resource index for the UE group
·  may be needed for the pattern randomization
· dependent on the SFN and DRX cycle 
· Ericsson (up to RAN2): 
· Huawei, HiSi: 
· Step 1: 
· : configured number of UE groups at each WUS resource assuming K orthogonal WUS resources are configured
· : the minimum of configured number of UE groups of each WUS resource
· : the sum of configured number of UE groups of each WUS resource
· Step 2: Obtain the WUS resource ID based on x and the “x-to WUS resource” mapping 
· ZTE: Actual UE-group MWUS resource index= mod(configured UE-group MWUS resource index + (SFN+1024*H_SFN)/T), number of configured UE-group MWUS resource)
· SFN/H_SFN is the frame/hyperframe index of corresponding PO 
· T is DRX cycle of the UE

Observation: No clear majority views yet. But most companies consider the equations/methods for alternating UE group to monitor different WUS resources at different POs. The cell-specific DRX cycle and UE-specific DRX cycle need to be considered.

Proposal 5: Design pre-defined method to allow alternating UE group to monitor different WUS resources at different POs implicitly.
· Consider both cell-specific DRX cycle and UE-specific DRX cycle.


2.3.2 Implicit or explicit enabling/disabling
· Implicit enabling/disabling
· Ericson:  resource alternation implicitly enabled from the common WUS configuration if legacy WUS resource is shared with group WUS
· LGE: enabled implicitly when two orthogonal resources are configured in time domain
Observation: Need further discussion.
2.4	WUS sequence design for MWUS

2.4.1 Mapping the WUS sequence in different WUS resource
· Alt1: Fixed mapping between a scrambling sequence and a WUS resource
· Ericsson, QC, Huawei, HiSi
· Alt2: Not fixed mapping, dependent on common WUS for shared WUS resource		
· LGE
Observation: Majority view to support Alt1

Proposal 6: The group WUS resource that may coincide with legacy WUS is assigned  and the other group WUS resource are using .
·  are used to differentiate different scrambling sequences for WUS sequence.

2.4.2 Scrambling sequence of group WUS
Working Assumption
To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
· Confirm WA: Ericsson, QC, Huawei, Nokia, NSB
· 
· Ericsson, QC, Huawei
· Not confirm WA: 
· ZTE: 
· LGE: 1bit MSB
· Intel: shift of long scrambling sequence with c_init same as legacy WUS
Observation: Majority view to confirm WA 

Proposal 7: Confirm WA: To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
·  

2.4.3 MWUS sequence mapping in 2PRBs

· Flip the NB-IoT WUS sequence in the second PRB
· Yes: Ericsson, Intel
· No: Huawei, HiSi, ZTE
· FFS: QC
Observations: Need further study.

2.5	Weighting factor for UE distribution 
Whether to support weighting factor configuration for different WUS resources of Rel-16 WUS UEs
· Yes: QC, LGE, Nokia, NSB
· No: ZTE, DCM, Ericsson.
Observations: No clear majority view yet. Waiting for the progress of RAN2 discussion.



3	Summary
Potential proposals are summarized as follows:

Proposal 1: The configured WUS resources associated with same gap are consecutive in time/frequency domain.
· The WUS resources in same time slot are consecutive to each other.
· When the WUS resources are configured in two time slots, the WUS resources in first time slot are consecutive to a WUS resource in the second time slot.

Proposal 2: Define patterns for WUS resource configuration considering the location of legacy WUS resource if Rel-15 WUS is configured.
[bookmark: _GoBack]
Proposal 3: For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.

Proposal 3a: The number of UE groups per WUS resource is 1, 2, 4, or 8

Proposal 4: The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WUS.

Proposal 5: Design pre-defined method to allow alternating UE group to monitor different WUS resources at different POs implicitly.
· Consider both cell-specific DRX cycle and UE-specific DRX cycle.

Proposal 6: The group WUS resource that may coincide with legacy WUS is assigned  and the other group WUS resource are using .
·  are used to differentiate different scrambling sequences for WUS sequence.

Proposal 7: Confirm WA: To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
·  

References
	R1-1909986

	Ericsson
	Proposal 1	Four WUS configurations are defined:
a.	A single group WUS resource frequency multiplexed with legacy WUS,
b.	Two frequency multiplexed group WUS resources, in turn frequency multiplexed with legacy WUS,
c.	Two time multiplexed group WUS resources, in turn frequency multiplexed with legacy WUS,
d.	Three group WUS resources, where each resource is either frequency multiplexed, time multiplexed or both frequency and time multiplexed with legacy WUS.
Proposal 2	There is a fixed mapping between a WUS base sequence and a WUS resource.
Proposal 3	If configured, legacy WUS is Iresource = 0.
Proposal 4	Group WUS resources are indexed according to
a.	Iresource = 1 is the resource in the center of the narrowband,
b.	Iresource = 2 is the resources that are adjacent to Iresource = 1, in either time or frequency, and
c.	Iresource = 3 is the resource that is adjacent to Iresource = 2 in the frequency domain.
Proposal 5	If group WUS is configured, legacy WUS is not configured in the center of a narrowband.
Proposal 6	If legacy WUS is not configured, the location of resource 0 is indicated in SI.
Proposal 7	The number of UE groups per resource is configured jointly for all group WUS resources belonging to a specific gap.
Proposal 8	Parameter configurations are not configured per gap unless clear performance gains are identified for gap specific configuration.
Proposal 9	Alternation is used if group WUS resources are shared with the legacy WUS resource and common WUS is configured to be legacy WUS.
Proposal 10	UE groups in a resource share alternation pattern.
Proposal 11	Confirm the working assumption:
To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
Proposal 12	The scrambling sequence for respective WUS resource is initialized as c_initMSB = Iresource.
Proposal 13	In the second PRB pair, the MWUS sequence w(m) is mapped from the highest subcarrier in decreasing order to the lowest subcarrier such that the complete sequence per symbol is [w(0), w(1), …, w(11), w(11), …, w(1), w(0)], assuming the NB-IoT WUS sequence is [w(0), w(1), …, w(11)].

	R1-1910080

	Huawei, HiSilicon
	Proposal 1: The number of UE groups at the each WUS resource is configured individually.
Proposal 2: The number of UE groups per WUS resource takes value from a set of {2,4,6,8}.
Proposal 3: The UE group ID is continuously numbered across the configured WUS resources.
Proposal 4: The UE group changing among WUS resources is supported via a 2-step mechanism as follows:
· Step 1: Calculate a temporary variable x based on

· : configured number of UE groups at each WUS resource assuming K orthogonal WUS resources are configured
· : the minimum of configured number of UE groups of each WUS resource
· : the sum of configured number of UE groups of each WUS resource
· : UE group ID
· SFN, HyperSFN: System Frame Number and Hyper-SFN of the current PO
·  DRX cycle
· Step 2: Obtain the WUS resource ID based on x and the “x-to WUS resource” mapping table in Table 2


	R1-1910262

	ZTE
	Proposal 1: Up to 2 orthogonal resources including legacy MWUS resource may be configured in frequency domain.
Proposal 2: 15 UE-group MWUS resource configurations should be supported. 
Proposal 3: UE group weighting is not supported.
Proposal 4: The actual UE-group MWUS resource is determined by the following formula: 
actual UE-group MWUS resource index= mod(configured UE-group MWUS resource index + (SFN+1024*H_SFN)/T), number of configured UE-group MWUS resource). 
·  SFN/H_SFN is the frame/hyperframe index of corresponding PO
·  T is DRX cycle of the UE

Proposal 5: The scrambling initialization  of UE-group MWUS sequence is replaced by:


Proposal 6: UE-group MWUS sequence is same as UE-group NWUS per RB and the same sequence is repeated in two PRBs.
Proposal 7: The details of UE_group_index for determining UE-group MWUS sequence need clarified after RAN2 discussion.


	R1-1910245

	Nokia, Nokia Shanghai Bell
	Observation 1: When two orthogonal WUS resources are configured in the time domain, there is no benefit from configuring the WUS resources in non-overlapping PRBs.
Observation 2: When two orthogonal WUS resources including the legacy WUS resource are configured in the frequency domain, there is no benefit from configuring the WUS resources in non-contiguous PRBs.
Observation 4: Configuration of four orthogonal WUS resources in the time and frequency domain with three WUS resources in a single time slot has both advantages and disadvantages.
Proposal 1: When two orthogonal WUS resources are configured in the time domain, a maximum power boost of 4.8 dB is supported for the WUS in each resource.
Proposal 2: RAN4 studies whether the maximum power boost in each of WUS resources should be limited to less than 4.8 dB when multiple orthogonal WUS resources are configured in the frequency domain.
Proposal 3: When WUS resources are configured in two time slots, support only WUS resource configurations in which one of the following two applies:
· in case the number of WUS resources configured in two orthogonal time slots is the same, the WUS resources are completely overlapping in frequency;
· in case the number of WUS resources configured in two orthogonal time slots is not the same, the WUS resources are not non-overlapping. 
Proposal 4: The Rel-16 WUS resource configuration that is signaled includes the legacy WUS resource irrespective of how the Rel-16 WUS is multiplexed with the legacy WUS.
Proposal 5: Rel-16 WUS location in relation to legacy WUS is configured such that:
· If one WUS resource is configured in the time domain, that WUS resource is configured to coincide with the legacy WUS resource, and,
· If WUS resources are configured in two time slots, the first time slot coincides with the time duration for the legacy WUS resource and the second time slot occurs before the first Rel-16 WUS resource.
· FFS introduction of a configurable gap between the two resources.
· Sharing of a WUS resource between legacy WUS and Rel-16 WUS is configured through assignment of Rel-16 UE groups to WUS resources.
Proposal 6: Support configuration of a single group for Rel-16 UEs associated with a Rel-16 WUS. 
Proposal 7: The network can separately enable or disable operation of Rel-15 WUS and Rel-16 UE-group WUS in each cell.
Proposal 8: Support fallback to Rel-15 WUS in a cell if it is enabled and if Rel-16 WUS is disabled in the cell.
Proposal 9: The Rel-16 WUS sequence assigned to a group depends on its group ID.
Proposal 10: Confirm the following working assumption:
· To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported.
Proposal 11: The assignment of UE groups to WUS resources is supported through at least explicit higher layer signaling. FFS implicit support.
Proposal 12: Consider support for controlling relative UE group sizes or the number of groups associated with different WUS resources.

	R1-1910802

	LGE
	Proposal 1:  Consider non-uniform distribution of UEs and/or UE groups over WUS resources. For example, each WUS resource can be allocated with different number of UEs
Proposal 2: To take advantage of parameter(s) configured by MME (e.g. the Enhanced Coverage Restricted and/or Paging probability information), consider following options: 
· Support different starting subframe and actual WUS duration candidates 
· Monitor WUS in the last [X] WUS subframes within the maximum WUS duration.
· Here, X is equal to or less than the maximum number of WUS subframes in the WUS duration
· Configure Different WUS resource(s) and/or sequence(s)
· Turn off common WUS monitoring (Low paging probability information case only)
Proposal 3: Support four patterns in Figure 2 for UE group WUS resource allocation in MTC
· If Pattern B, Pattern C and Pattern D are selected, one of the UE group WUS resource should be shared with the legacy WUS. 
Proposal 4: Use Table 1 for determining UE group WUS parameter for eDRX gap(s).
Proposal 5: WUS resource hopping is enabled implicitly when two orthogonal resources are configured in time domain.
Proposal 6: One bit information for the scrambling initialization value is used to differentiate WUS sequence between WUS resources between WUS resource which are located on the same time(or frequency) domain.
· Same scrambling initialization value can be used between WUS resources if they do not coexistent neither in time nor frequency domain
Proposal 7: In the WUS resource shared by legacy WUS and Rel-16 UE group WUS,  
· If a common WUS is configured to be a legacy WUS, scrambling initialization value for the UE group WUS sequences is same as the legacy WUS. 
If a common WUS is configured to be a non-legacy WUS, scrambling initialization value for the group WUS sequences is different from the legacy WUS.

	R1-1910627

	Intel Corporation
	Proposal 1:
Support FDM of 3 WUS in the frequency domain if low-PAPR of WUS can be provided.

Proposal 2:
Update the working assumption on WUS sequence generation in different WUS resources as follows:
· From:
· To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
· To:
· 

To differentiate WUS sequences in different WUS resources, for a set of orthogonal WUS resources corresponding to the same PO, a longer Gold code-based scrambling sequence of times the length of a single RE-level WUS sequence is generated and different WUS sequences correspond to different parts of the longer sequence according to indexing of the WUS resrouce.

Proposal 3:
UE-group WUS sequence in the 2nd PRB of WUS resource is the same as in the 1st PRB with the reversed sequence mapping order onto subcarriers in the frequency domain.

	R1-1910737

	Sony
	Observation1: The WUS grouping assignment to WUS resources should target to support fairness in paging performance such that blocking is avoided, reduced false wake-up, and low UE power consumption.
Observation 2: Configurability mechanism to enable UE group to be changed among WUS resources can result in achieving fairness of power consumption.
Observation 3: The configurability mechanism to enable the UE group to be changed among WUS resources should support mobility in WUS operation, particularly when the UE moves from one cell to another.

Proposal 1: 4 Orthogonal WUS resources are placed adjacent to each other and each WUS resource has the same WUS maximum time duration.
Proposal 2: On multiple WUS resources, the number of UE groups can be equally/unequally distributed within those WUS resources. 
Proposal 3: Both implicit and explicit parameters/signaling are required to support configurability to enable UE group to be changed among WUS resources.
Proposal 4: Implicit parameters are at least the WUS resource reference and WUS resource mapping/pattern.
Proposal 5: Explicit parameters are at least an indicator of whether the eNB supports the configurability of WUS resources, the number of supported WUS resources and also which one, and the number of UE groups in each WUS resource.
Proposal 6: The WUS resources applied to a UE group can vary over time. 

	R1-1910716

	Qualcomm Incorporated
	Proposal 1: Up to 2 consecutive WUS resources including legacy WUS resource can be configured in TDM and/or FDM.
Proposal 2: For Rel-16 WUS resource configuration:
· If Rel-15 WUS is enabled, Pattern 1, Pattern 2-1 and Pattern 3 in Figure 1 are used if legacy WUS resource is in top, central and bottom 2PRBs, respectively.
· If Rel-15 WUS is not enabled, 2bits are used to select Pattern 1, Pattern 2-1, Pattern 2-2 or Pattern 3 in Figure 1.
Proposal 3: At least the number of UE groups of the legacy WUS resource shared by Rel-15 and Rel-16 WUS sequences can be different from that of WUS resources with Rel-16 WUS sequences only. 
For group WUS sequence design:
Proposal 4: Further consider whether to modify the MTC WUS RE mapping.
Proposal 5: Confirm the WA with wording change to:
· To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is usedsupported.
For group WUS configuration:
Proposal 6: Configure the number of consecutive POs per WUS for Rel-16 WUS same as that of Rel-15 WUS. 
Proposal 7:  When designing the method to allow UE group to be changed among WUS resources, consider both cell-specific DRX cycle and UE-specific DRX cycle. 
· Proposal 8: The WUS sequence detected by the UE group is changed associated with the changed WUS resource.

	R1-1911149

	NTT DOCOMO, INC.
	Proposal 1: Option 1, 2a, 2b, 3a (or 3b), 3c, and 4a should be supported for WUS resource pattern configuration
· The configurability between 3a and 3b is FFS. 
Proposal 2: Support group common WUS for waking-up all Rel-16 WUS UEs and Rel-16 WUS for waking up a subset of UE groups is not supported.
Proposal 3: The weighting factor of UE distribution should not be supported in Release 16.



Appendix: Agreements in previous meetings
RAN1#98
Agreement
Both options can be configured simultaneously to have up to 4 orthogonal WUS resources including legacy WUS resource
· Up to 2 orthogonal resources including legacy WUS resource may be configured in time domain
· Up to 2 orthogonal resources may be configured in frequency domain
Note: The two orthogonal resources do not necessarily include the legacy WUS resource

Agreement
The maximum number of UE groups per WUS resource is 8.

Agreement
Different WUS sequences are used in same/different WUS resources.

Working Assumption
To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported

Agreement
The following working assumption is confirmed with the modification and under the condition that the eNB can set the power offset between Rel-15 and Rel-16 sequences (UE does not need to know the power offset)
· UE assumes may assume the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence

Agreement
A UE is required to detect 2 sequences, the common WUS and the group WUS of the group to which it belongs.

Agreement
The specification supports configurability to enable UE group to be changed among WUS resources.
· FFS: Details including implicit/explict signalling
RAN1#97
Agreement
Support the following options for WUS resource configuration
· Up to 2 orthogonal resources may be configured in time domain.
· Up to 2 orthogonal resources may be configured in frequency domain
· FFS: both options can be configured simultaneously to have up to 4 orthogonal WUS resources
Maximum total number of WUS resources is no larger than 4 including the legacy WUS resource

For further discussion
Different WUS sequences associated with the same PO are used for UE groups regardless of whether the UE groups are in the same or different WUS resources.

Working Assumption
· UE assumes the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence

Agreement
Each UE monitors up to X WUS sequences. 
· Value of X will be selected between 2 and 3
· X=3 can only be supported if a common WUS for a subset of UE groups for service-based grouping is supported
RAN1#96bis
Agreement
For evaluation purpose and down-selection on multiplexing schemes in RAN1#97:
· UE assumes the same WUS max duration and same transmit power for Rel-15 WUS and Rel-16 WUS 

Agreement
Down-select one of the following options until RAN1#97 based on evaluation results including power saving gain, usage of resources, etc
· Up to 2 orthogonal WUS resources may be configured in time domain
· Up to 2 orthogonal WUS resources may be configured in frequency domain 
· Up to 2 orthogonal WUS resources may be configured per dimension (up to 4 orthogonal WUS resources in total)
· Up to 2 orthogonal WUS resources may be configured either in time or frequency domain (only one of the two can be configured)
Determine in RAN1#97 whether legacy WUS resource is counted as one of the configured WUS resource(s).
Agreement
Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI
· FFS explicitly or implicitly
· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource

Agreement
· Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation.
· Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.

Agreement 
If the group WUS resource is configured to be shared by Rel-15 WUS and Rel-16 WUS, a common WUS for all the group WUS UEs in the same WUS resource can be configured to be legacy WUS or a non-legacy WUS.

RAN1#96:
Agreement
UE-group MWUS sequence is same as UE-group NWUS per RB and the same sequence is repeated in two PRBs.
Agreement
· A UE is required to monitor WUS(s) in only one WUS (time/frequency) resource location.

[bookmark: _Hlk5257111][bookmark: _Hlk5575163]Agreement
· [bookmark: _Hlk5257096]Single-sequence CDM is used in the same WUS resource if more than one UE group is configured to monitor the WUS resource.
· Select one among the following:
· Up to 2 orthogonal WUS resources may be configured in time domain 
· Up to 2 orthogonal WUS resources may be configured in frequency domain 
· Up to 2 orthogonal WUS resources may be configured per dimension (up to 4 orthogonal WUS resources in total)
· Up to 2 orthogonal WUS resources may be configured either in time or frequency domain (only one of the two can be configured)
· FFS: whether one of the WUS resources is configured to be shared with legacy WUS

[bookmark: _Hlk5575178]Agreement
[bookmark: _Hlk5257147]If configured, a common WUS is used to wake up all group WUS UEs monitoring the same WUS (time-frequency) resource if more than one UE group occupies the WUS resource.
· FFS: Whether the above is also applicable for Rel-15 WUS UEs
· FFS: Whether to additionally support the feature of waking up a subset of all WUS UE groups

RAN1#95:
Agreement 
For multiplexing between Rel-16 UE-group WUS and Rel-15 WUS, further evaluate and down select among the following options
· TDM
· FDM
· single-seq CDM
· single-seq CDM+TDM
· single-seq CDM+FDM
· FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.

Agreement
For multiplexing between different Rel-16 UE-group WUS, further evaluate and down select among the following options
· single-seq CDM
· FDM
· single-seq CDM+TDM
· single-seq CDM+FDM
Note: At least the maximum number of UE groups should be considered.

Agreement
The number of UE groups is configurable and broadcasted in SIB.
· FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO

Agreement
UE group ID is used as a parameter to generate WUS UE group sequence(s).

Agreement
One group WUS is designed as a single sequence

Agreement 
Further study false detection (cross/auto correlation) performance properties for the following designs:
· legacy WUS + cover codes,
· legacy WUS + shifted scrambling codes,
· legacy WUS + phase shift + cover code + scrambling bits
· Including combinations of phase shift, cover code, and/or scrambling bits
Other designs are not precluded.
Agreement
Rel-16 group WUS uses the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.
· No new gap higher layer signaling will be introduced for TDM

In RAN1 #94, we have following agreements: 
Agreement
UE-group WUSs are only multiplexed in the same NB as associated PO
· FFS TDM/FDM/CDM for UE-group MWUS multiplexing
Agreement
· UE-group MWUS is supported based on eNB’s and UE’s capability.
· Whether the network supports UE-group MWUS is done by higher layer signalling.
· FFS: The number of UE groups is configured by SIB.
· Note that the UE-group MWUS is UE optional
Agreement
Rel-16 UE-group MWUS sequence should consider at least
· Fallback to legacy UE behavior
· Inter-cell interference randomization
· UE group ID for different UE-group MWUS
· Reuse of Rel-15 sequences is not precluded
· Effect of sequence detection on UE complexity
Agreement
Study the RAN1 consequence of UE-grouping on the following basis:
· UE ID
· Coverage
· DRX/eDRX
· Gap configuration
· Services
RAN1#94:
Agreement
UE grouping is based on at least UE ID or some function of UE ID
Agreement 
The legacy UE should not be prevented from using legacy WUS even in the case of Rel-16 group WUS is enabled
· Performance impact on legacy WUS should be carefully considered
Agreement
Group WUS is based on at least legacy WUS and UE-group ID.
Agreement
Configuration of group WUS is at least signaled in SI
Agreement
A Rel-16 group WUS capable UE shall also be capable of Rel-15 legacy WUS
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