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In this contribution, we look at the RRM requirements that may be impacted due to introduction of NR in less than 5 MHz bandwidth. 
Discussion
Following issues are open after last meeting discussions. 
Impact on RLM
Hypothetical PDCCH transmission parameters
In last meeting following WF is agreed. 
Way Forward: For the applicability rules of RLM requirements for different bands.
-	Further discuss the applicability rules of RLM requirements for different bands
· Option 1: For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.
· Option 2: RAN4 to define SSB based RLM requirements for only 12 PRBs.
In last meeting, it was discussed whether to consider PDCCH transmission parameters for 15 PRB case for SSB based RLM requirements. As per RAN1 design, 15 PRB with puncturing is only applicable for CORESET 0 and not for other CORESET. However, in RAN4 test cases we were using DCI format 1_0 for RLM tests. Since DCI format 1_0 can be transmitted on CORESET 0, we think we can define PDCCH parameters with 15RB BW. Since band n100 only contains 12 PRB, 12 PRB is applicable for that band and for other bands 15 RB parameters apply.
Proposal 1:  For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.

[bookmark: _Toc5952573]SSB Index reading
Based on the agreed simulation parameters we simulated changing different parameters and we present our observations in these sections.   
Observation 1: For 12 PRB punctured SSB, at least 2 SSBs are required to achieve 99% successful decoding of the SSB Index reading under SNR side condition of -6dB.

Observation 2: For 12 PRB punctured SSB for HST scenario, at least 1 SSB is required to achieve 99% successful decoding of the SSB Index reading under SNR side condition of -8dB.

MIB reading delay
We consider following simulation parameters as baseline and simulated changing different parameters and we present our observations in these sections.  
Observation 3: For 12 PRB punctured SSB, at least 8 SSB are required to achieve 99% successful decoding of the MIB under SNR side condition of -4dB. 

Observation 4: For 12 PRB punctured SSB for HST scenario, at least 2 SSBs are required to achieve 99% successful decoding of the MIB reading under SNR side condition of -6dB.

Based on Observations 1 to 4, we summarise the delay requirement in the following table
	
	SSB index reading delay
	MIB reading delay

	Normal speed 
	2 SSB are needed at -6dB
	8 SSB at -4dB 

	HST 
	1 SSB at -8dB
	2 SSB at -6dB. 



Proposal 2:  RAN4 to agree on following table as the delay requirements for SSB Index reading and MIB reading
	
	SSB index reading delay
	MIB reading delay

	Normal speed 
	2 SSB at -6dB 
	8 SSB at -4dB 

	HST scenario
	1 SSB at -8dB 
	2 SSB at -6dB. 



Applicability of requirements which are not impacted 
At the start of the WI RAN4 identified the set of requirements, that are impacted or not impacted (i.e., legacy requirements can be reused). We think there can be two types of UEs supporting this feature.
1. UE supporting other Channel Band width (CBW) along with less than 5 MHz CBW
2. UE supporting only less than 5 MHz
For 1st type of UE, even if we do capture the requirements which are impacted separately, since UE supports other bands also, the requirements applicability may not have any issue. However, for the second type of UE which only support less than 5 MHz, if we do not mention each requirement applicability explicitly, there could be confusion at UE side which requirements to satisfy. To avoid this, we think we need to add an applicability sentence for each of the requirement that are not impacted also. Since changing every section can be cumbersome, we think separate applicability section needs to be added. We think this is a reasonable approach as 3GPP followed same for cat 1bis in LTE. Based on this we make following proposal.
Proposal 3:  RAN4 to capture following in applicability section
Unless explicitly defined the following requirements are applicable for a UE operating in less than 5 MHz BW 
-	Cell selection requirements specified in clause 4.1
-	Cell re-selection requirements in section 4.2.2.1 to 4.2.2.4, 4.2.2.6, 5.1.2.1, 5.1.2.2, 5.1.2.3, 5.1.2.4
-	Handover requirements in section 6.1.1.2
-	RRC re-establishment requirements in section 6.2.1
-	Random access requirements in section 6.2.2
-	RRC connection release with redirection requirements in section 6.2.3
-	UE transmit timing requirements in section 7.1
-	UE timer accuracy requirements in section 7.2
-	Timing advance requirements in section 7.3
-	Radio link monitoring requirements in section 8.1.2, 8.1.4, 8.1.5, 8.1.6, 8.1.7
-	UE UL carrier RRC reconfiguration delay
-	Link recovery procedures 8.5.1, 8.5.2, 8.5.4, 8.5.5, 8.5.7.1, 8.5.7.2, 8.5.8.1, 8.5.8.2
-	Active BWP switch delay requirements in section 8.6.2, 8.6.3
-	Active TCI state switching delay 8.10
-	Measurement procedures 9.1, 9.2, 9.3, 9.5.4, 9.5.6.1, 9.5.6.2
-	Measurement performance requirements 10.1.2, 10.1.4, 10.1.6, 10.1.7, 10.1.9, 10.1.11, 10.1.17, 10.1.18, 10.1.19  
Summary and Conclusion
In this contribution we have analysed RAN4 aspects for NR less than 5 MHz and made following proposals. 
Proposal 1:  For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.
Proposal 2:  RAN4 to agree on following table as the delay requirements for SSB Index reading and MIB reading
	
	SIB reading delay
	MIB reading delay

	Normal speed 
	2 SSB at -6dB
	8 SSB at -4dB 

	HST scenario
	1 SSB at -8dB
	2 SSB at -6dB. 



Proposal 3:  RAN4 to capture following in new applicability section 
Unless explicitly stated, the following requirements are applicable for a UE operating in less than 5 MHz BW 
-	Cell selection requirements specified in clause 4.1
-	Cell re-selection requirements in section 4.2.2.1 to 4.2.2.4, 4.2.2.6, 5.1.2.1, 5.1.2.2, 5.1.2.3, 5.1.2.4
-	Handover requirements in section 6.1.1.2
-	RRC re-establishment requirements in section 6.2.1
-	Random access requirements in section 6.2.2
-	RRC connection release with redirection requirements in section 6.2.3
-	UE transmit timing requirements in section 7.1
-	UE timer accuracy requirements in section 7.2
-	Timing advance requirements in section 7.3
-	Radio link monitoring requirements in section 8.1.2, 8.1.4, 8.1.5, 8.1.6, 8.1.7
-	UE UL carrier RRC reconfiguration delay
-	Link recovery procedures 8.5.1, 8.5.2, 8.5.4, 8.5.5, 8.5.7.1, 8.5.7.2, 8.5.8.1, 8.5.8.2
-	Active BWP switch delay requirements in section 8.6.2, 8.6.3
-	Active TCI state switching delay 8.10
-	Measurement procedures 9.1, 9.2, 9.3, 9.5.4, 9.5.6.1, 9.5.6.2
-	Measurement performance requirements 10.1.2, 10.1.4, 10.1.6, 10.1.7, 10.1.9, 10.1.11, 10.1.17, 10.1.18, 10.1.19
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