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Introduction
RRM core requirements for less than 5MHz are discussed in RAN4#109, and the outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed. 
· HO requirements
· RLM/BFR requirements
 In this paper we will provide our views on RRM requirements for less than 5MHz.
Discussion
HO requirements
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#109 in the agreed Big CR the impact is captured as below. It is noted that for some reason the change below is not implemented in the latest version (18.4.0) of 38.133.
	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. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = [3] *Trs ms if the target cell SSB BW is 12PRBs, otherwise Tsearch = Trs ms.If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = [5] *Trs ms if the target cell SSB BW is 12PRBs, otherwise Tsearch = 3* Trs ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.


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 the measurement configuration, UE may additionally read SBI of the target cell for beam level reporting. 
However, UE is not required to read MIB of the target cell (to get SFN information) for cell search. In other words, UE needs to read MIB no matter the target cell is known or unknown. 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#109, 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.
RLM/BFR requirements
In RAN4#109, the tables for hypothetical PDCCH parameters for RLM/BFR are agreed for 3 new BWs. For example, the RLM OOS table is copied below. In addition, it is agreed to not define the applicability of the tables in core requirements but in test case.
In our view, the applicability should be part of core requirements, i.e. it should be made clear to UE which set of parameters it should use for RLM/BFR when it is operating on a cell with less than 5MHz BW. In particular, there is a new row in the table for BW as in yellow, but it is not clear what BW it refers to. It is noted that it is not the hypothetical PDCCH BW which is specified in the blue row. 
[bookmark: _Hlk150957087]Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation [for a UE operating on a cell with less than 5MHz BW]
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]

	Aggregation level (CCE)
	[4]
	[8]
	[8]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	12
	15
	20

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed
	[Non-Distributed]
	[Distributed]


In our view, the applicable hypothetical PDCCH parameter should depend on either the Tx BW of the cell as broadcasted in SIB1, or the BW of CORESET#0 as determined from MIB decoding, which should be same in typical deployment for cells with SSB on the new sync raster. 
We suggest to remove the yellow row from the table because it is not an “attribute” of the hypothetical PDCCH, but a configuration that determines the applicable hypothetical PDCCH parameters. It should be captured in the form of applicability rule in the texts or as a note of the table. 
Proposal 2: RAN4 to capture the applicability of hypothetical PDCCH parameter for RLM/BFR, which is based on either the Tx BW of the cell or the BW of CORESET#0.
Conclusions
In this paper we provided our views on RRM requirements for less than 5MHz.
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.
Proposal 2: RAN4 to capture the applicability of hypothetical PDCCH parameter for RLM/BFR, which is based on either the Tx BW of the cell or the BW of CORESET#0.
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