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Topic 1: RRM Core Requirements impact analysis 
Introduction
RRM requirements impact analysis from introducing UE operations in spectrum allocations from approximately 3 MHz up to below 5 MHz.
In the following when discussing 12 PRB this covers 12 PRB scenario and 20 PRB covers 20 PRB scenario. Other PRB scenarios will be handled separately. 
RAN4 has received LS from RAN in [RP-230780] stating:
RAN would like to thank RAN WG1 for their LS on transmission bandwidths for NR on dedicated spectrum less than 5 MHz.
RAN Plenary has discussed the possible transmission bandwidth options for 3 MHz and 5 MHz channel bandwidths for the spectrum allocations on the bands of interest in this work item, and concluded the following:
· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.
· For the 5MHz channel bandwidth:
· PBCH transmission bandwidth is 20 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· Other details (including sync raster details) are to be progressed in the WGs.
 
Additionally, RAN4 has received LS from RAN in [RP-230781] stating:
RAN Plenary would like to thank RAN WG4 for their LS for spectrum less than 5 MHz.
RAN Plenary has discussed question 1 on legacy bands and UE operation, and concluded the following:
· In some bands where the <5MHz feature is planned to be deployed there may be legacy NR UEs, whereas in others there are no legacy NR UEs. 
· In order to limit the impact to any legacy UEs in the same frequency range, it would be helpful if the sync raster can be differentiated for the less-than-5MHz channels. 
· It is assumed that UE support of the <5MHz feature is band-specific and optional.
[bookmark: _Hlk130374632]RAN Plenary has discussed question 2 on the feature list to be considered, and concluded that the less-than-5MHz WI in Rel-18 should consider single-carrier operation, excluding RedCap. In addition, UE speeds up to 500km/h should be targeted for Band n100 without impact to RAN1.

Sub-topic 1-1
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




Agreement:
Impact on the UE requirements as listed in the table.
Way forward: Open issues which needs further discussion for 12 PRB scenario
-	SSB index reading
-	Evaluation period
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

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




Agreement:
Impact on the UE requirements as listed in the table.
Way forward: Open issues which needs further discussion for 12 PRB scenario
-	SSB index reading
-	Evaluation period
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

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




Agreement:
Impact on the UE requirements as listed in the table.
Way forward: Open issues which needs further discussion for 12 PRB scenario
-	SSB index reading
-	MIB reading delay
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

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




Agreement:
Impact on the UE requirements as listed in the table.
Way forward: Open issues which needs further discussion for 12 PRB scenario
-	SSB index reading
-	MIB reading delay
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

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




Agreement:
Impact on the UE requirements as listed in the table.
Way forward: Open issues which needs further discussion for 12 PRB scenario
-	SSB index reading
-	MIB reading delay
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

Issue 1-6: Impact on UE Transmit timing Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Alternative 1:
UE Transmit timing
	Impact:
No Impact
	No impact


	Alternative 2:
UE Transmit timing
	Impact:
FFS
	No impact



[bookmark: _Hlk133262517]Agreement:
Option 1 is agreed. Impact on the UE requirements as listed in the table.
Issue is closed

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.

[bookmark: _Hlk133262453]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.

Issue 1-11: Impact on UE TCI state switching Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	TCI state switching
	No impact
	No impact




Agreement:
Option 1 is agreed. Impact on the UE requirements as listed in the table.
Issue is closed

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



Agreement:
Impact on the UE requirements as listed in the table.
Way forward: 
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

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



Agreement:
Impact on the UE requirements as listed in the table.
Way forward: 
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

[bookmark: _Hlk133262916]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

[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 1-17: Impact on Measurement performance Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	L3 SSB based Measurement performance requirements
	No impact
	No impact


	L3 CSI-RS based Measurement performance requirements
	Wait Issue 1-13 and 1-14
	Wait Issue 1-13 and 1-14

	L1 SSB based Measurement performance requirements
	No impact
	No impact

	L1 CSI-RS based Measurement performance requirements
	Impact
	Impact



Way forward: 
Companies are encouraged to bring analysis and/or simulation results addressing the open issues.

[bookmark: _Hlk133263342]Issue 1-18: Other RRM Requirements where no impact is expected
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Random Access
	No impact
	No impact


	Interruptions
	No impact
	No impact

	UE UL carrier RRC reconfiguration delay
	No impact
	No impact

	Active BWP switch delay
	No impact
	No impact

	Inter-RAT (LTE)
	No impact
	No impact

	Timer accuracy requirements
	No impact
	No impact

	Timing advance requirements
	No impact
	No impact



[bookmark: _Hlk133262805]Agreement:
Option 1 is agreed. Impact on the UE requirements as listed in the table.
Issue is closed

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.


[bookmark: _Hlk133263560]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.

Issue 1-21: Impact on PRS
Agreement:
Do not discuss PRS in this WI. Issue is closed.

Issue 1-22: mTRP 
Agreement:
mTRP is out of scope of WI. Issue is closed.

[bookmark: _Hlk133263620]Issue 1-23: UL carrier reconfiguration requirements 
Agreement:
UL carrier reconfiguration requirements can be reused for NR less than 5 MHz.
Agreement:
Option 2 is agreed. For NR less than 5 MHz, UL carrier reconfiguration requirements can be reused for 12 and 20 PRB scenarios
Issue is closed


Issue 1-24: BWP switch delay requirements 
Agreement:
RAN4 will work on BWP switch delay requirements for NR less than 5 MHz
Agreement:
Option 2 is agreed. For NR less than 5 MHz, BWP switch delay requirements can be reused for 12 and 20 PRB scenarios.
Issue is closed.

Issue 1-25: HST requirements due to 12 and 20 PRB PBCH bandwidth 
Agreement:
RAN4 will work on HST requirements for NR less than 5 MHz

