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Introduction
RRM impacts for less than 5MHz BW are discussed in RAN4#106-bis-e, and outcomes are captured in WF [1]. Based on [1] the following issues are to be further discussed.
· SBI and MIB reading
· RLM/BFR
· L1 measurement
· Other
In this paper we will provide our views on RRM impacts for less than 5MHz BW.
Discussion
SBI and MIB reading
	Issue 1-1: Impact on Idle mode Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Idle mode Requirements
	FFS on evaluation period
	No impact




Issue 1-2: Impact on Inactive mode Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Inactive mode Requirements
	FFS on evaluation period
	No impact




Issue 1-3: Impact on Handover Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Handover Requirements
	Impact
	No impact




Issue 1-4: Impact on RRC Re-establishment Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	RRC Re-establishment
	Impact
	No impact




Issue 1-5: Impact on RRC Connection Release with Redirection Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	RRC Connection Release with Redirection
	Impact
	No impact




Issue 1-13: Impact on UE L3 Intra-frequency measurements Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SSB based Intra-frequency measurements (cell detection and measurements)
	Impact
	No impact


	CSI-RS based Intra-frequency measurements
	Prioritize SSB based L3 measurements
	Prioritize SSB based L3 measurements



Issue 1-14: Impact on UE L3 Inter-frequency measurements Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Inter-frequency measurements (cell detection and measurements)
	Impact
	No impact


	CSI-RS based Inter-frequency measurements
	Prioritize SSB based L3 measurements
	Prioritize SSB based L3 measurements





Based on [1], 3MHz CMW may have impacts on several RRM requirements that involve SIB and/or MIB reading, including cell reselection evaluation in IDLE/INACTIVE, HO, RRC re-establishment, RRC re-direction and intra/inter-frequency L3 measurement because PBCH is punctured compared to normal CBW which is 5MHz at lowest. 
For evaluating the performance of SBI/MIB reading with 3MHz PBCH (12 RB), a simulation assumption [2] is approved. Figure 1 shows our initial simulation results (BLER) for MIB reading with TDL-C channel and one-shot detection. It can be seen that there is clear performance degradation due to PBCH puncturing, and it may be hard to re-use the existing sample number, i.e. 3 for SBI reading and 5 for MIB reading. 
[image: ]
Figure 1: 
We will provide more simulation results in next meeting, and we suggest RAN4 to update, if necessary, RRM requirements involving SIB and MIB reading based on further simulation results.
Proposal 1: RAN4 to update, if necessary, RRM requirements involving SIB and MIB reading based on further simulation results.
RLM/BFR
	Issue 1-7: Impact on UE RLM Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SSB-based RLM
	Impact
	FFS


	CSI-RS-based RLM
	Impact
	Impact



Agreement:
Impact on the UE requirements as listed in the table.
Way forward: Open issues which needs further discussion
-	SSB
· reduced BW (Current hypothetical BW for SSB is 24PRBs (4.32MHz))
-	CSI-RS
· reduced BW (Current hypothetical BW for CSI-RS is 48PRBs(8.64MHz))
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

	Issue 1-9: Impact on UE Link Recovery Procedure Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Link Recovery Procedures (SSB based BFD)
	Impact: reduced BW (Current hypothetical BW for SSB is 24PRBs (4.32MHz))
	FFS: reduced BW (Current hypothetical BW for SSB is 24PRBs (4.32MHz))


	Link Recovery Procedures (CSI-RS based BFD)
	Impact: reduced BW (Current hypothetical BW for CSI-RS is 48PRBs(8.64MHz))
	Impact: reduced BW (Current hypothetical BW for CSI-RS is 48PRBs(8.64MHz))

	Link Recovery Procedures ((SSB based CBD)
	Impact: reduced BW (Current hypothetical BW for SSB is 24PRBs (4.32MHz))
	No impact

	Link Recovery Procedures (CSI-RS based CBD)
	Impact: reduced BW (Current hypothetical BW for CSI-RS is 48PRBs(8.64MHz))
	No impact



Agreement:
Moderator suggest that the recommended WF is agreed with the new clarifications.
Way forward: Open issues which needs further discussion
-	SSB
· reduced BW (Current hypothetical BW for SSB is 24PRBs (4.32MHz))
-	CSI-RS
· reduced BW (Current hypothetical BW for CSI-RS is 48PRBs(8.64MHz))
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.
Companies please comment:
· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)

Way forward: Continue discussion in RAN4#107 meeting.


Another RRM impact due to 3MHz CBW identified in [1] is the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD. The PDCCH BW is defined as 24 and 48 RB for SSB and CSI-RS based RLM/BFD, respectively. This needs to be updated so that the CORESET will be within 3MHz CBW.
One particular issue is related to aggregation level for RLM OOS and BFD. AL8 is used currently, and with 15 PRBs for 3MHz CBW, AL8 cannot be achieved even with 3 OS for CORESET. RAN1 has discussed possible enhancement to PDCCH, and RAN4 can wait for the conclusion before discussing how to update the parameters. Note that this may impact the Qout level may change if AL is changed.
For CBD, hypothetical PDCCH is not relevant.
Proposal 2: RAN4 to update the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD for 3MHz CBW. 
L1 measurement
	Issue 1-15: Impact on UE L1-RSRP Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SSB L1-RSRP measurements
	No impact
	No impact


	CSI-RS L1-RSRP measurements
	Impact
	Impact



Tentative Agreement:
Impact on the UE requirements as listed in the table.
Way forward: 
Add ‘Prioritize SSB based L1 measurements’ for CSI-RS L1-RSRP measurements:
· Proposals
· Option 1: Agree with adding ‘Prioritize SSB based L1 measurements’ for CSI-RS L1-RSRP measurements
· Option 2: Disagree with adding ‘Prioritize SSB based L1 measurements’ for CSI-RS L1-RSRP measurements (include reasoning)
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.
Agreement:
Impact on the UE requirements as listed in the table.
Discussion related to prioritization can continue in RAN4#107 meeting


Another RRM impact due to 3MHz CBW identified in [1] is the CSI-RS BW for CSI-RS based L1 measurement including RLM, BFD, CBD and L1-RSRP. There is a discussion on whether to prioritize SSB based L1 measurement in the WI. In our view, CSI-RS based L1 measurements are important for serving cell beam management and have been supported since Rel-15, so RAN4 should define requirements for 3MHz.
Currently, the min CSI-RS BW is 24 RB for RLM, BFD and CBD, and 48 RB for L1-RSRP. RAN4 may need to update the min BW for those requirements, and evaluate whether the current accuracy can be met. Likely there will be accuracy degradation due to smaller BW, and RAN4 can consider to update latency, accuracy or side condition as they are related to each other.
Proposal 3: RAN4 to update CSI-RS BW for CSI-RS based RLM, BFD, CBD and L1-RSRP for 3MHz CBW. FFS whether to update latency, accuracy or side condition.
Other
	[bookmark: _Hlk132890556]Issue 1-16: Impact on UE L1-SINR Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	L1-SINR measurements
	FFS
	No impact




Way forward: 
· Proposals
· Firstly discuss
· Option 1: Define L1-SINR requirements
· Option 2: Do not define L1-SINR requirements
· Secondly discuss
· Option 3: Define requirements for 3MHz CBW
· Option 4: Do not define requirements for 3MHz CBW
· Option 5: Define requirements for 5MHz CBW
· Option 6: Do not define requirements for 5MHz CBW
· Recommended WF
· More discussion needed

No agreement and whether to define requirements for L1-SINR can continue in RAN4#107 meeting.

	Issue 1-19: Impact on CGI
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Measurement performance requirements
	Impact
	No impact




Tentative Agreement:
Do not define requirements for CGI reading.
Way forward: 
· Proposals
· Option 1: Agree not to define requirements for CGI reading
· Option 2: Agree to defining requirements for CGI reading
· Recommended WF
· More discussion needed

Agreement:
No agreement and whether to define requirements for CGI reading can continue in RAN4#107 meeting.


In our view, CGI reading and L1-SINR requirements are for enhanced features and we suggest to de-prioritize them for the current WI. If clear use of those features are identified for deployments with 3MHz CBW, we are open to add the requirements in future releases.
Proposal 4: RAN4 not to define CGI reading and L1-SINR requirements for 3MHz CBW. 
	Issue 1-20: Impact on MIB/SIB
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Measurement performance requirements
	Impact
	No impact




Way forward: 
· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Option 3: Do not define requirements for 3MHz CBW.


In last meeting RAN4 also discussed possible impacts on MIB and SIB. In our understanding, impacts on MIB reading is already addressed by section 2.1, and will be discussed based on simulation. For SIB, we assume it may impact requirements in some test cases, e.g. cell reselection tests involves UE reading SIB1 of the target cell. Since this is for test cases and RAN1 is also discussing possible change to RMSI, we suggest RAN4 to further discuss the impact on SIB in the Perf part, if necessary.
Proposal 5: RAN4 to discuss the impact of 3MHz CBW on SIB reading in Perf part, if necessary.
Conclusions
In this paper we provided our views on RRM impacts for less than 5MHz BW.
Proposal 1: RAN4 to update, if necessary, RRM requirements involving SIB and MIB reading based on further simulation results.
Proposal 2: RAN4 to update the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD for 3MHz CBW. 
Proposal 3: RAN4 to update CSI-RS BW for CSI-RS based RLM, BFD, CBD and L1-RSRP for 3MHz CBW. FFS whether to update latency, accuracy or side condition.
Proposal 4: RAN4 not to define CGI reading and L1-SINR requirements for 3MHz CBW. 
Proposal 5: RAN4 to discuss the impact of 3MHz CBW on SIB reading in Perf part, if necessary.
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