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3GPP™ Work Item Description
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See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Draft WID on RRM requirements enhancement for NR-U 
Acronym: NR_unlic_RRM_enh
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release: {Rel-XX}. 
[bookmark: _Hlk24657802][bookmark: _Hlk24657936]Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.

2.2	Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 	Perf. part, please list under Working Group the leading WG of the Core part).
2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	820067
	NR-based Access to Unlicensed Spectrum
	Preceding WI


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.

3	Justification
The Rel-16 WI on NR-based Access to Unlicensed Spectrum (RP-192926) has introduced NR operation in unlicensed spectrum for all supported scenarios. RRM requirements for NR-U have been specified with baseline requirements for Rel-15 NR operations.
There are many new features being introduced in Rel-16 for NR operation in licensed spectrum. However, no RRM requirements is specified for the new Rel-16 features for NR operation in unlicensed spectrum as NR-U support is also a Rel-16 feature. RRM requirements would not be defined for combined features in the same release in principle. Many of the new Rel-16 features are also applicable to NR-U. By specifying RRM requirements for the Rel-16 features for NR operation in unlicensed spectrum, system and mobility performance improvement for NR-U can be achieved and guaranteed.
The following Rel-16 features can also be used for NR operation in unlicensed spectrum.
· Idle/Inactive Mode CA/DC Measurements (EMR)
· Direct SCell activation
· SCell dormancy
· Multiple SCell activation
· BWP switching on multiple CCs
· DAPS handover
· Conditional handover
· Conditional PSCell Change 
· Uplink spatial relation switch delay
· Pathloss reference signal switching delay
· CGI reading
· L1-SINR measurement
· CSI-RS based L3 measurement

In Rel-16 NR-U, following scenarios are supported.
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR and NR-U 

In all of the scenarios, NR-U SCell(s) could be configured. Therefore, following SCell related features are important and beneficial for NR-U deployment. 
· Idle/Inactive Mode CA/DC Measurements (EMR)
· Direct SCell activation
· SCell dormancy
· Multiple SCell activation
· BWP switching on multiple CCs
Mobility enhancements are also important features being introduced in Rel-16. RRM requirements for mobility enhancement are specified for licensed operation. DAPS handover and conditional handover are also beneficial for NR-U deployment Scenario C and Scenario D. Conditional PSCell change could be beneficial for NR-U deployment Scenario B and Scenario E.
TCI state switching requirements are specified for NR-U in Rel-16, it should be straightforward and necessary to define uplink spatial relation switch delay requirements for NR-U either. 
Pathloss reference signal switching is a new feature NR operation in Rel-16. Specifying corresponding requirements for NR-U operation can bring flexibility and benefit for NR-U deployment.
CGI reading is used for ANR. It can also be a good tool for operators having NR-U deployment. Thus, there is use case to specifying CGI reading requirements for NR-U.
Similar to L1-RSRP measurement, RRM requirements for L1-SINR for NR-U deployment can also be considered. 
CSI-RS based L3 measurement provides additional approach to SSB based mobility, which could provide more accurate measurement results that reflect network loading. It would also be a useful mechanism for NR-U deployment. However, considering the workload specifying RRM requirements for this feature for NR-U can be down-prioritized.

In addition to Rel-16 features above, there are also other Rel-17 and Rel-15 features to be considered as NR-U enhancement.
· [HO with PSCell]
RRM requirements for HO with PSCell requirements are under discussion in Rel-17. The requirements are specified for licensed operation only. There is no consensus to define RRM requirements for unlicensed operation. Since this is an important feature that is also applicable to NR-U, corresponding requirements should also be specified for NR-U. 
· [RRM requirements for FR2-2 unlicensed operation] 
RRM requirements discussion for FR2-2 are mainly focused on licensed operation in Rel-17. It has not been actually started for unlicensed operation. Considering two meetings left for R17 core completion, it is unlikely to finish RRM requirements for unlicensed operation in FR2-2 in R17 timeline. If it is not specified, it should be considered as part of Rel-18 NR-U RRM enhancement.
· CSI-RS based RLM/LR
There are some Rel-15 NR features not being specified for Rel-16 NR-U, e.g., CSI-RS based radio link monitoring, CSI-RS based link recovery and CSI-RS based L1-RSRP reporting. These features are also important for NR-U operation and can be included in Rel-18 NR-U enhancement.
· RRM requirements for Scenario E
NR-U Scenario E was deprioritized and no RRM requirements has been specified for the scenario. It is also beneficial to define requirements for Scenario E to meet potential use cases if there is need from operators. 

Therefore, a work item is proposed to specify enhanced RRM requirements for NR-U for the newly introduced Rel-16 features, missing Rel-15 features, support of Scenario E. Depending on further Rel-17 discussion, HO with PSCell, RRM requirements for FR2-2 unlicensed operation should also be included.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
This work item is to specify enhanced RRM requirements for NR operations in the 5GHz, the 6GHz and the 60GHz unlicensed bands. 
The objective of core part of this work item is to specify following enhanced RRM core requirements for NR-U. 
· Specify enhanced RRM requirements for NR-U operation [RAN4]

· Idle/Inactive Mode CA/DC Measurements (EMR)
· Requirements for Idle Mode CA/DC measurements on carriers with CCA
· Requirements for Inactive Mode CA/DC measurements on carriers with CCA
· Direct SCell activation
· Delay and interruption requirements for direct SCell activation at SCell addition on carrier with CCA
· Delay and interruption requirements direct SCell activation at handover on carrier with CCA
· Delay and interruption requirements direct SCell activation of multiple downlink SCells with CCA
· SCell dormancy
· Delay and interruption requirements for SCell dormancy on carriers with CCA
· Multiple SCell activation
· Delay and interruption requirements for multiple SCell activation on carriers with CCA
· BWP switching on multiple CCs
· Delay and interruption requirements for BWP switching on multiple CCs with CCA
· DAPS handover
· Requirements for NR DAPS handover to target cell using CCA
· Conditional handover
· Requirements for conditional handover to target cell using CCA
· Conditional PSCell Change
·  Requirements for conditional PSCell change to target PSCell using CCA
· Uplink spatial relation switch delay
· Delay requirements for uplink spatial relation switch on carriers with CCA
· Pathloss reference signal switching delay
· Delay requirements for Pathloss reference signal switch on serving cell using CCA
· CGI reading
· Delay and interruptions requirements for CGI-reading of NR-U target cell using CCA
· L1-SINR measurements for reporting
· Requirements for L1-SINR measurements for reporting under CCA
· [CSI-RS based L3 measurement]
· Requirements for CSI-RS based intra-frequency measurements on carriers with CCA
· Requirements for CSI-RS based inter-frequency measurements on carriers with CCA
· CSI-RS based RLM for NR-U 
· Requirements for CSI-RS based radio link monitoring on serving carriers using CCA
· Scheduling availability for CSI-RS based radio link monitoring on serving carriers using CCA
· CSI-RS based link recovery for NR-U 
· Requirements for CSI-RS based beam failure detection on serving carriers using CCA
· Requirements for CSI-RS based candidate beam detection on serving carriers using CCA
· Scheduling availability for CSI-RS based beam failure detection on serving carriers using CCA
· Scheduling availability for CSI-RS based candidate beam detection on serving carriers using CCA
· CSI-RS based L1-RSRP measurements and reporting 
· Requirements for CSI-RS based L1-RSRP measurements and reporting under CCA
· Scheduling availability for CSI-RS based L1-RSRP measurements and reporting under CCA
· [HO with PSCell]
· Discuss and decide scenarios for HO with PSCell for NR-U
· Requirements for HO with PSCell with target PCell and/or PSCell using CCA
· [RRM requirements for FR2-2 unlicensed operation]
· Specify RRM requirements for FR2-2 unlicensed operation

· Specify baseline RRM requirements for NR-U Scenario E [RAN4]
· PSCell addition delay requirements
· PSCell release delay requirements
· CCSF for NR Pcell + NR-U PSCell


4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
The objective of performance part of this work item is to specify performance requirements and test cases for introduced core requirements. 
· Specify performance requirements and test cases for introduced core requirements [RAN4]


4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:


5	Expected Output and Time scale
	New specifications

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR 

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.133
	NR-U new feature core requirements
	TBD
	Core part

	38.133
	NR-U new feature performance requirements
	TBD
	Performance part

	36.133
	NR-U new feature core requirements
	TBD
	Core part

	36.133
	NR-U new feature performance requirements
	TBD
	Performance part


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6	Work item Rapporteur(s)
 

7	Work item leadership
RAN WG4


8	Aspects that involve other WGs

NOTE:	For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9	Supporting Individual Members
	Supporting IM name

	vivo

	

	

	

	

	



