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Introduction
RAN4 started discussing RRM requirements for NR support for dedicated spectrum less than 5MHz [1] during RAN4#106 and WFs [2][3][4] from RAN4#106bis-e and RAN4#107 lists the agreements and simulation assumptions. 
In this contribution paper, we present our views on some of the open issues as identified in the WF[4] from the last RAN4 meeting.
Measurement requirements
As agreed in RAN#99, a 5MHz channel shall have the legacy PBCH of 20PRBs, but a 3MHz channel shall have a PBCH transmission bandwidth of 12PRBs. The reduced PBCH bandwidth for 3MHz channel bandwidth will have an impact on RRM requirements that depend on PBCH DMRS detection, PBCH decoding etc. During the last RAN4 meetings, the following requirements were identified to be impacted with 3MHz channel BW:RRM impact on UE requirements with 3MHz channel bandwidth, 12 PRB PBCH
· Handover
· RRC Re-establishment
· RRC Connection Release with Redirection
· RLM/BFD/CBD
· Intra frequency/Inter-frequency measurements


Based on the simulation assumptions agreed in [3], we provided the simulation results in our contribution paper [5] during RAN4#107 which are copied below for the ease of access. The SNR points listed below for PBCH decoding results are for single-shot decoding (no combining) with various settings:
Table 1: Number of attempts needed for 99% PBCH decoding for 12 PRBs
	SINR
	SSB samples needed AWGN
	SSB samples needed TDL A 30ns
	SSB samples needed TDL B 100ns
	SSB samples needed TDL C 300ns
	SSB samples needed HST

	-8dB
	6
	9
	10
	10
	13

	-6dB
	2
	5
	6
	5
	3

	-4dB
	1
	3
	4
	3
	2

	-2dB
	1
	2
	3
	3
	1

	0db
	
	2
	2
	2
	

	2db
	
	2
	2
	2
	



Table 2: Number of attempts needed for 90% PBCH decoding for 12 PRBs
	SINR
	SSB samples needed AWGN
	SSB samples needed TDL A 30ns
	SSB samples needed TDL B 100ns
	SSB samples needed TDL C 300ns
	SSB samples needed HST

	-8dB
	3
	5
	5
	5
	7

	-6dB
	1
	3
	3
	3
	2

	-4dB
	1
	2
	2
	2
	1

	-2dB
	1
	2
	2
	2
	1

	0db
	
	1
	2
	1
	

	2db
	
	1
	1
	1
	



One issue that was discussed during the last meeting was to decide whether to define the requirements for 15 PRB PBCH or for 12 PRB PBCH. In our knowledge, RAN1 has decided to use 12 PRB PBCH for all channels and not just n91. So RAN4 should define PBCH requirements with 12PRBs only and not with 15PRBs.
Proposal 1: Specify PBCH decoding requirements based on 12PRB PBCH.
Rel-15 RAN4 cell detection and measurement requirements are defined at -6db SINR based on the worst channel performance and with single-shot decoding assumption. We think the same assumptions shall hold for NR operation in <5MHz band as well.
Observation 1: Legacy Rel-15 cell identification delay requirements were defined based on 99% PBCH decoding rate at -6db SINR with single-shot decoding (no combining) based on the worst channel.
Proposal 2: Assuming Rel-15 principles, RAN4 to define the cell-identification delay requirements at -6db SINR without PBCH combining based on the worst channel.
Proposal 3: Based on our simulation results, a total of 6 SSB samples are needed to define the SSB index identification delay requirements for 12PRB PBCH,
Handover requirements are defined at SINR of -2db, so for 12PRB SSB, we need 3 samples for Tsearch for intra-frequency HO and 5 samples for inter-frequency HO. 
Proposal 4: Based on our simulation results, Tsearch in HO requirements for 12PRB SSB shall be revised to 
· Tsearch = 3*Trs ms, if the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB 
· Tsearch = 5*Trs ms, if the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB

Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction is based on the target cell side condition of Es/Iot≥-4 dB. 
Proposal 5: Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction shall be determined based on the target cell side condition of Es/Iot≥-4 dB.
Conclusion
Proposal 1: Specify PBCH decoding requirements based on 12PRB PBCH.
Observation 1: Legacy Rel-15 cell identification delay requirements were defined based on 99% PBCH decoding rate at -6db SINR with single-shot decoding (no combining) based on the worst channel.
Proposal 2: Assuming Rel-15 principles, RAN4 to define the cell-identification delay requirements at -6db SINR without PBCH combining based on the worst channel.
Proposal 3: Based on our simulation results, a total of 6 SSB samples are needed to define the SSB index identification delay requirements for 12PRB PBCH,
Proposal 4: Based on our simulation results, Tsearch in HO requirements for 12PRB SSB shall be revised to 
· Tsearch = 3*Trs ms, if the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB 
· Tsearch = 5*Trs ms, if the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB

Proposal 5: Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction shall be determined based on the target cell side condition of Es/Iot≥-4 dB.
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