[bookmark: _Hlk85116822]3GPP TSG RAN Meeting #98-e														RP-222725
Electronic Meeting, December 12 - 16, 2022

[bookmark: _Hlk119683016]3GPP TSG RAN WG4 Meeting #105	R4-2220437
Toulouse, France, November 14 – November 18, 2022

Title:	LS on BWP operation without bandwidth restriction
Response to:	
Release:	Rel-18
Work Item:	

Source:	RAN4
To:	RANP
Cc:	RAN2, RAN1

Contact Person:
Name:	Qian Yang
E-mail Address: qian9.yang@vivo.com

1. Overall Description:
In the RAN#97 meeting, RAN asks RAN4 to do a high-level analysis of the options in RAN4’s answer to Q2 in RP-221911 and report it to RAN#98 for RAN decision. RAN4 has done the high-level analysis in the two RAN4 meetings and RAN4 would like to provide report as follows. 
In the RAN4#104-bis-e meeting, RAN4 agreed to perform high-level analysis from the following 4 aspects/criteria.
· Agreements
· RAN4 works on the below aspects/criteria for highest-level analysis on options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP
· RRM requirements impact (Spec impact) / workload in RAN4
· Mobility performance impact
· Throughput impact (Data interruption)
· [bookmark: _Hlk119511082]UE power consumption / UE complexity
In the RAN4#105 meeting, RAN4 agreed to deprioritize some of the options and the final candidate options for high-level analysis and for RAN decision are as below.
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· Agreement
· Candidate options 
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
RAN4 high-level analysis for candidate options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP is summarized in Table 1, Table 2, Table 3, and Table 4, respectively.
Table 1: High-level analysis of candidate options on RRM requirements impact/workload in RAN4
	Options
	Technical analysis
	Summary

	Option A)
	· CSI-RS based RLM/BFD/BM requirements are already specified.
· Further study is needed to decide on whether timing requirements may need to be updated
	Low

	Option B-1-1)
	· Existing SSB based RLM/BFD/BM measurement requirements will apply. 
· The applicability rule of existing requirements is to be updated. 
· Depending on RF BW and BB BW (FFT BW) assumption, at least intra-frequency measurement with gap need to be revisited
	Low

	Option B-1-2)
	· Same as Option B-1-1). Additionally,
· Interruption requirements need to be developed additionally to allow UE for switching.
	Low or Medium

	Option B-2-2)
	· Existing requirements need to be updated for SSB based RLM/BFD/BM with dedicated NCSG.
· Existing requirements need to be updated for SSB based RLM/BFD/BM with dedicated MG.
	NCSG: Low or Medium
MG: Medium

	Option C)
	· Existing requirements for SSB based RLM/BFD/BM can be re-used.
· Clarification on the requirement applicability might be needed.
	Low


Note: “Low”/ “Low to Medium”/ “Medium” correspond to the low/low to medium/medium RRM requirements impact.


Table 2: High-level analysis of candidate options on UE power consumption / UE complexity
	Options
	Technical analysis
	Summary

	
	
	Power consumption
	UE complexity

	Option A)
	· UE works in active BWP. 
· No additional implementation complexity is needed
	Low
	Low

	Option B-1-1)
	· Depending on RF BW and BB BW (FFT BW) assumption, UE can consume much higher power than other options 
· If BB BW is assumed adapted to BWP BW, it should be FFS how interruption can be avoided and its impact on UE complexity
	High
	Low to medium

	Option B-1-2)
	· UE works in larger RF BW than active BWP periodically and UE may consume larger power than other options except Option B-1-1. 
	Medium
	Low to Medium

	Option B-2-2)
	· UE works in active BWP. 
	Low
	Medium

	Option C)
	· UE works in active BWP 
	Low
	Low


Note: “Low”/ “Low to Medium”/ “Medium” correspond to the low/low to medium/medium negative impact on UE power consumption and UE complexity comparing to the legacy solution.

Table 3: High-level analysis of candidate options on Mobility performance impact
	Options
	Technical analysis
	Summary 

	Option A)
	· Measurement gap is needed for intra-frequency L3 measurement: i.e., legacy intra-frequency L3 measurements with gap requirements apply.
· Measurement gap is needed for inter-frequency L3 measurement
	Low

	Option B-1-1)
	· No measurement gap is needed for intra-frequency L3 measurement: i.e., legacy intra-frequency L3 measurements without gap requirements apply.
· Measurement gap is needed for inter-frequency L3 measurement
· Can also help L3 intra-frequency measurement
	Low

	Option B-1-2)
	· No measurement gap is needed for intra-frequency L3 measurement: i.e., legacy intra-frequency L3 measurements without gap requirements apply.
· Measurement gap is needed for inter-frequency L3 measurement
· Measurement gap is needed for inter-frequency L3 measurement
	Low

	Option B-2-2)
	· Measurement gap is needed for intra-frequency L3 measurement: i.e., legacy intra-frequency L3 measurements with gap requirements apply.
· Measurement gap is needed for inter-frequency L3 measurement
	Low

	Option C)
	· Measurement gap may or may not be needed for intra-frequency L3 measurement depending on whether or not NCD-SSBs from all neighbor cells are present within UE active BWP.
· Measurement gap is needed for inter-frequency L3 measurement.
	Low


Note: “Low” - means a limited impact on mobility performance comparing to the legacy solution.


Table 4: High-level analysis of candidate options on Throughput impact (Data interruption)
	Options
	Technical analysis
	Summary 

	Option A)
	No NCSG/interruption or MG is needed for BM/RLM/BFD measurements
	None

	Option B-1-1)
	No NCSG/interruption or MG is needed for BM/RLM/BFD measurements
	None

	Option B-1-2)
	Interruption is needed for BM/RLM/BFD measurements
	Low to Medium

	Option B-2-2)
	NCSG or MG is needed for BM/RLM/BFD measurements
	NCSG: Low to Medium
MG: Medium

	Option C)
	No NCSG/interruption or MG is needed for BM/RLM/BFD measurements
	None


	Note 1: Throughput impact due to L3 measurements is not considered.
Note 2: “Low”/ “Medium” correspond to the low/medium negative impact on throughput comparing to the legacy solution.

2. Actions:
To: RAN Plenary
ACTION: 	RAN4 kindly asks RAN plenary to take the above RAN4 report on high-level analysis for options for BWP operation without restriction into consideration.

3. Reference:
[1] RP-222630	Moderator's summary for discussion [97e-05-BWP-WithoutRestriction], Vodafone

4. Date of Next TSG RAN WG4 Meetings:
TSG-RAN4 Meeting #106			Feb. 27 – Mar. 03, 2023	Athens
TSG-RAN4 Meeting #106-bis-e		Apr. 17 – Apr. 26, 2023	Online

