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Introduction
Maintenance of RRM core requirements for less than 5MHz are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for one remaining issue.
· HO requirements
In this paper, we will provide our views on remaining issues for less than 5MHz BW.
Discussion
	Issue 1-5: Correction to HO requirements
Way Forward:
-	Option 1: For HO requirements, include the additional SSB samples for SBI and MIB reading due to PBCH puncturing as part of T∆ instead of Tsearch.
-	Option 2: Keep the current


In RAN4#106-bis, it was agreed that HO requirements will be impacted due to PBCH puncturing.
	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.


In RAN4#108-bis, the additional sample numbers for SBI and MIB reading is agreed.
	Sub-topic 1-8 Side conditions for HO requirements
Side conditions for defining Tsearch in HO requirements for 12PRB SSB and Tsearch in HO requirements for 12PRB SSB.
Agreement: 
-	Unknown intra-frequency target cell: target cell Es/Iot≥-2 dB.
-	Unknown inter-frequency target cell: target cell Es/Iot≥-2 dB.
-	Unknown intra-frequency target cell: [3]*Trs ms (target cell Es/Iot≥-2 dB).
-	Unknown inter-frequency target cell: [5]*Trs ms (target cell Es/Iot≥-2 dB).


Based on the agreement, in RAN4#110 in the agreed Big CR the impact is captured as below. 
	Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
Editor’s Note: P1 is to be updated based on simulation results.
-	If the target cell is a known intra-frequency cell, then Tsearch = 0ms.
[bookmark: _Hlk146226833]-	If the target cell is an unknown intra-frequency cell operating with 12 PRB SSB bandwidth, then Tsearch = [3]*Trs ms.
-	If the target cell is a known inter-frequency cell, then 
-	if the measured SSB is the target SSB for handover of the target cell, Tsearch = 0ms; 
-	if the measured SSB and the target SSB for handover belong to the same NR target cell and if the UE supports [UE capability IE for FG 53-3], Tsearch = Trs ms provided any one of the following conditions is satisfied:
-	CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in first active DL BWP is the target SSB for handover
-	NCD-SSB in a DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for handover
-	Both measured SSB and the target SSB for handover are NCD-SSB within different DL BWPs
-	Otherwise, 
-	If the target cell is an unknown inter-frequency cell operating with 12 PRB SSB bandwidth, then Tsearch = [5] *Trs ms.
	-	If the target cell is an unknown inter-frequency cell and Tsearch = 3* Trs ms if the target cell Es/Iot≥-2 dB.


Based on our understanding, it is not reasonable to include the additional time for SBI and MIB reading as part of Tsearch. Tsearch accounts for the time for cell search, and it is zero when the cell is known, i.e. when UE has already found the cell. 
For cell search, UE will read PSS/SSS of the target cell, and depending on whether beam level reporting is configured or not, UE may or may not read SBI of the target cell. Even UE is configured with beam level reporting, in FR1 SBI is part of PBCH DMRS sequence and UE may not read PBCH for SBI reading.
For cell search, UE is not required to read MIB of the target cell (to get SFN information). 
Based on above, it can be seen that UE needs to read MIB during HO procedure even the target cell is known. In legacy HO requirements, the time for MIB reading is accounted in T∆. 
Therefore, it is more reasonable to include the impact to MIB reading time due to PBCH puncturing as part of T∆, and keep Tsearch unchanged. Following the Big CR from RAN4#110, there will be no additional time for UE to read MIB of the target cell when the target cell is known.
Proposal 1: For HO requirements, include the additional SSB samples for SBI and MIB reading due to PBCH puncturing as part of T∆ instead of Tsearch.
Conclusions
In this paper we provided our views on remaining issues for less than 5MHz BW.
Proposal 1: For HO requirements, include the additional SSB samples for SBI and MIB reading due to PBCH puncturing as part of T∆ instead of Tsearch.
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