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1. Introduction
In last RAN4 #109 meeting, the WF of spectrum less than 5MHz was agreed in [1]. In this contribution, we continue discussion about the RRM impacts for the spectrum less than 5MHz, mainly focusing on the remaining issues from last meeting, as well as the new LS from RAN1[2].
2. Discussion 
Sub-topic 1-1 Applicability rules of RLM requirements
In last RAN4 meeting, following of the RLM parameters were agreed:
	Agreement:
Table proposed in summary is agreeable with following changes:
· Remove the 18 PRB option from the table.
· Use distributed for 12 PRB, [non-distributed for 15 PRB], and 20 PRB is [distributed].

Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation for [less than 5MHz UE]
	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]






We echo the analysis in [3] that: for 15PRB case with interleaving, more CCEs would be punctured than the 15PRB case without interleaving. However, we are not sure what will happen if UE use non-interleaved REG-to-CCE mapping for RLM BLER estimation, but network is actually using the interleaved REG-to-CCE mapping. In the legacy case, our understanding is non-interleaving and interleaving case can have certain relation/offset in terms of ‘target BLER vs target SNR’ in UE implementation algorithm. For 15PRBS case with 3MHz CBW, the interleaving will result into the different level of puncture of the CCEs, and we are not fully confident if UE can handle such difference between interleaving and non-interleaving during the BLER determination. We are considering whether it would make more sense to use the actual interleaving configured by network during the RLM evaluation in this case.
Proposal 1: Recommend companies to consider whether it would make more sense to use the actual interleaving configured by network during the RLM evaluation in 15PRB case for 3MHz CBW.

Sub-topic 1-4 Applicability rule addition
In last meeting, RAN4 has discussed how to add the applicability rules for requirement of UE capable of less than 5MHz,a nd following options are identified:
	Way forward: 
For a UE which supports less than 5MHz CBW, discuss whether to add applicability rule of existing requirements for each of the requirements applicable for the less than 5 MHz UE.
· Proposals
· Option 1: Have applicability rule under each section supported by rel-18. (Nokia)
· Option 2: New section referring to the applicable requirements for rel-18. (Ericsson, Nokia)
· Option 3: only address the requirements impacted by < 5MHz (as done currently). (Nokia)
· Option 4: No need to specify separate requirements or applicable rules for a UE that only supports less than 5MHz BW.
Further discuss and down-select one option in this meeting:
· Option 2: New section referring to the [non-applicable or] applicable requirements for rel-18. 
· Option 4: No need to specify separate requirements or applicable rules for a UE that supports less than 5MHz BW.



We understand that RRM requirement always defined in a band-agnostic way; but in this less than 5MHz, actually, RAN4 has precluded some requirement which are not relevant with the band. For example, 15PRBs transmission BW configuration for 3MHz was assumed for some bands other than n100, however, RAN4 previously agreed that no CSI-RS based L1 measurement requirement (RLM/BFD/CBD/L1-RSRP) is specified for the less than 5MHz case, and therefore the legacy L1 measurement requirement shall not be applied for less than 5MHz case. Such kind of the applicability rule is worthwhile to be captured in a new generic section for spec readability.
Proposal 2: For a UE which supports less than 5MHz CBW, RAN4 to introduce a new section referring to the applicable requirements for rel-18.

LS on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1
RAN4 received one LS from RAN1 as following:
	RAN1 has discussed the following issue regarding the configuration of inter-frequency neighbour cell list, including the neighbour cells in NR dedicated spectrum less than 5 MHz for FR1 with single carrier operation:
According to current specifications, SIB4 indicates the inter-frequency neighbour cell(s) with the dl-CarrierFreq corresponding to a GSCN value. If a common neighbour cell list is indicated, which includes the cell(s) using the legacy (Rel-17) GSCN value in Table 5.4.3.1-1 of TS38.101-1 and the cell(s) using new GSCN values (introduced in Rel-18) in Table 5.4.3.1-2 and Table 5.4.3.1-3 of TS38.101-1, the UEs not supporting the new GSCN values will receive dl-CarrierFreq which do not correspond to the Rel-17 GSCN values. 
Question 1: Does RAN2/RAN4 expect any backward compatibility issue for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value in the scenario described above or other similar scenarios if any? For example, if a UE accessed a cell with SSB on the legacy GSCN value, the UE not supporting less than 5MHz may search SSB on the new GSCN values indicated in the common neighbour cell list and wrongly access the neighbour cell(s) in NR dedicated spectrum less than 5 MHz for FR1 with single carrier operation.
Question 2: If the answer to Question 1 is Yes, is it possible for RAN2 to define a scheme to avoid the backward compatibility issue?



The existing SIB4 for intra-frequency measurement is defined as:
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In NR, SIB4 indicates the cell reselection configuration of inter-frequency neighbour cell, where the ARFCN-ValueNR of dl-CarrierFreq is the GSCN value for the SSB. For legacy UEs only support 5MHz BW and above, the ARFCN-ValueNR of the inter-freq neighbour cells should be only legacy sync raster points with 20PRB SSB. For new UEs supporting less than 5MHz, the ARFCN-ValueNR of the inter-freq neighbour cells can be legacy sync raster points or new sync raster points with 20PRB/15PRB/12PRB SSB. If a common interFreqCarrierFreqList is shared by legacy UEs and new UEs, the ARFCN-ValueNR corresponding to the new GSCN for less than 5MHz cannot be identified by the legacy UEs.
Thus, we acknowledge the issue identified by RAN1. We are also thinking of the solutions to address this issue, and there could be two alternatives:
· Alt 1: New cell list is introduced for inter-frequency layers which have less than 5MHz cell
· Alt 2: New SIB is introduced for inter-frequency layers which have less than 5MHz cell
Alt1 is probably the most straightforward approach to address this backward compatibility issue, like the existing list introduced in R17 and R16 features on top of R15 one. Alt2 would cause big change to RAN2 spec but it can be a dedicated SIB used for less than 5MHz capable UE for future features. We have no strong view on alt1/2, and also believe RAN2 could be the most suitable WG to decide it. 
Thus, we propose the following replies:
	Answer to Question 1: Yes, RAN4 acknowledges this backward compatibility issue for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value in the scenario described in RAN1 LS. 
Answer to Question 2: RAN4 sincerely recommends RAN2 to define a scheme to avoid this backward compatibility issue.


 
Proposal 3: we propose the following replies: 
Answer to Question 1: Yes, RAN4 acknowledges this backward compatibility issue for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value in the scenario described in RAN1 LS. 
Answer to Question 2: RAN4 sincerely recommends RAN2 to define a scheme to avoid this backward compatibility issue.
3. Conclusion
In this contribution, we discuss the RRM impacts for the spectrum less than 5MHz. 
Proposal 1: Recommend companies to consider whether it would make more sense to use the actual interleaving configured by network during the RLM evaluation in 15PRB case for 3MHz CBW.
Proposal 2: For a UE which supports less than 5MHz CBW, RAN4 to introduce a new section referring to the applicable requirements for rel-18.
Proposal 3: we propose the following replies: 
Answer to Question 1: Yes, RAN4 acknowledges this backward compatibility issue for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value in the scenario described in RAN1 LS. 
Answer to Question 2: RAN4 sincerely recommends RAN2 to define a scheme to avoid this backward compatibility issue.
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