[bookmark: _Hlk118301525][bookmark: _Hlk118301506]3GPP TSG-RAN WG4 Meeting #106 	R4-2302308
Greece Athens, Feb 26th – March 3rd, 2023
Agenda Item: 12.1
Source: MediaTek inc.
Title: Discussion on BWP operation without BW restrictions 
Document for: Discussion and decision 	
1 [bookmark: _Ref118271349]	Introduction
RAN plenary discussed the topic BWP operation without restrictions in Meeting RAN#97-e and the guidance on how to progress is captured below [1]: 
	Conclusion:
· No new solution for FG 6-1a shall be added to Rel-17
· If CSI-RS based RLM/BM/BFD are supported by a UE, FG6-1a can work without any issue. FG1-7 (CSI-RS based RLM) and FG 2-24 (SSB/CSI-RS for beam measurement) are mandatory with capability signalling features.
· No change to TU allocation for current RAN4 work in Q4 2022. 
· RAN asks RAN 4 to do a high level analysis of the options (copied below) in RAN 4’s answer to Q2 in RP-221911 and report it to RAN#98 for RAN decision.
Options from RP-221911:
a) Perform BM/RLM/BFD based on CSI-RS within active BWP
b) Perform BM/RLM/BFD based on SSB outside active BWP
i)  UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped 
    with a separate RF chain
ii)  BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or
    dedicated MG or NCSG for RLM/BFD/BM measurements.
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


In previous RAN4 meetings, this RANP task was further discussed, and the following agreement were achieved [2], as given below. Which later followed by an LS to RANP [3].
	<Agreement >: 
[bookmark: _Hlk117061504]<During GTW on 13th Oct., following agreements were reached.>
· 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)
· UE power consumption / UE complexity
<Agreement >:
Options from RP-221911 are further split as below for high-level analysis.
· 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-1-3) Using a separate RF chain without interruptions
· Option B-1-4) Using a separate RF chain with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-1) Shared MG or NCSG for RLM/BFD/BM and L3 measurement
· 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


In this meeting, in this contribution paper, we provide analysis and discussion on the completeness of Option A (CSI-RS). 
2 Discussion on RRM requirements impact/workload in RAN4
Option A (CSI-RS): Based on the requirements in RAN4 specification (TS 38.133), the BM/RLM/BFD measurements can be performed based on CSI-RS contained within the BWP. For BM/RLM/BFD based CSI-RS in FR1/FR2 the existing requirements in RAN4 can be directly applied with no additional changes is needed to perform the required measurements for the case of active BWP without SSB. Regarding the timing issue: the SSB is used for rough timing estimation at the very early stage when the UE sync to the NW (i.e. the requirement of initial timing requirements), which happens with RACH procedure that is based on SSB. After that, the UE may use TRS or PDSCH DMRS for timing tracking. These can be left to UE implementation. We do not see a need to standardize it. Moreover, UE will additionally rely on the NW providing the timing adjustment (timing advance command) to the UE and currently there is no requirements on how the NW calculate/estimate such timing adjustment, which is based on UPLINK reference signals (such as SRS and DMRS). Therefore, there is no need to define any CSI-RS based timing requirements. Besides, when the UE needs to measure the L3 measurements and switch with MG to measure the CD-SSB then the UE can perform timing estimation on that SSB. Therefore, there is no need to change the existing timing requirements.
Proposal 1: [bookmark: _Ref127463711]CSI-RS (Option A) has complete requirements and RAN4 doesn’t need to define further requirements to enable CSI-RS based measurements.
3 Summary
[bookmark: _Ref92572437]In this contribution, discussion on the response to RANP is provided, and we have the following proposals: 
Proposal 1: CSI-RS (Option A) has complete requirements and RAN4 doesn’t need to define further requirements to enable CSI-RS based measurements.
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