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Introduction
RAN4 completed the RRM core requirements for NR_FR1_lessthan_5MHz_BW WI in the last meeting. There’s only issue left to be resolved based on the WF [1] from the last meeting. 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.
· 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 


Additionally, RAN4 received an LS [2] from RAN1 on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1.1. Overall Description:
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?
2. Actions:
To RAN2 and RAN4 group.
· ACTION: 	RAN1 respectfully requests RAN2/RAN4 to take the provided information into account and provide the answers to the questions.

In this contribution, we provide our views on the need to define applicability rules for the existing requirements and discuss the issue raised by RAN1 in the LS.
Applicability rule of existing requirements
During the last meeting, RAN4 discussed whether to define applicability rules for the existing requirements, i.e., which of the existing requirements are applicable to less than 5MHz operation or not. We would like to mention that LessThan5MHz is not a UE type, it’s rather an NR UE that can support operation on cells that support LessThan5MHz operation. So, RAN4 just need to define the corresponding requirements and there is no need to specify applicability rules.
Proposal 1: No need to specify separate requirements or applicable rules for a UE that only supports less than 5MHz BW and only address the requirements impacted by < 5MHz (as done currently).
RAN1 LS on inter-frequency neighbour cells supporting <5MHz operation
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, 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/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. For the indicated new GSCN, the legacy UE behaviour is not predicable. For example, the UE may assume all the neighbour cell information in SIB4 is invalid and even stop accessing the serving cell or the UE may keep searching SSB on the new sync raster point and wrongly access the indicated neighbour cell with less than 5MHz. 
Proposal 2: RAN4 send a reply LS to RAN1 acknowledging the compatibility issues for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value, raised by RAN1 in the LS R1-2312668. 
To avoid any negative impact on legacy UEs, separate lists of inter-freq neighbour cells should be defined, i.e., to keep the legacy interFreqCarrierFreqList for legacy sync raster points only and introduce an additional interFreqCarrierFreqList for neighbor cells using the new sync raster points. The legacy UEs only detect the legacy one. The new UEs capable of FG51-x can detect the new interFreqCarrierFreqList-LessThan5MHz with the ARFCN-ValueNR corresponding to the new sync raster points, in addition to the legacy list.
SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                       OPTIONAL,
    ...,
    [[
    interFreqCarrierFreqList-v1610      InterFreqCarrierFreqList-v1610     OPTIONAL   -- Need R
    ]],
    [[
    interFreqCarrierFreqList-v1700      InterFreqCarrierFreqList-v1700     OPTIONAL   -- Need R
    ]],
    [[
    interFreqCarrierFreqList-v1720      InterFreqCarrierFreqList-v1720     OPTIONAL   -- Need R
    ]],
    [[
    interFreqCarrierFreqList-v1730      InterFreqCarrierFreqList-v1730     OPTIONAL   -- Need R
    ]],
    [[
    interFreqCarrierFreqList-v1760      InterFreqCarrierFreqList-v1760     OPTIONAL   -- Need R
]]
[[
    interFreqCarrierFreqList-LessThan5MHz InterFreqCarrierFreqList,             OPTIONAL   -- Need R
]]
}
InterFreqCarrierFreqList ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo
…
InterFreqCarrierFreqInfo ::=        SEQUENCE {
    dl-CarrierFreq                      ARFCN-ValueNR,
frequencyBandList                   MultiFrequencyBandListNR-SIB      OPTIONAL,   -- Cond Mandatory
…
}
	dl-CarrierFreq
This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15] or TS 38.101-5 [75].



Proposal 3: Send LS to RAN2 to introduce an additional InterFreqCarrierFreqList with ARFCN-ValueNR corresponding to the new sync raster points, separate from that of legacy sync raster points.
Conclusion
Proposal 1: No need to specify separate requirements or applicable rules for a UE that only supports less than 5MHz BW and only address the requirements impacted by < 5MHz (as done currently).
Proposal 2: RAN4 send a reply LS to RAN1 acknowledging the compatibility issues for a UE not supporting less than 5MHz but provided with a neighbour cell with SSB on the new GSCN value, raised by RAN1 in the LS R1-2312668. 
Proposal 3: Send LS to RAN2 to introduce an additional InterFreqCarrierFreqList with ARFCN-ValueNR corresponding to the new sync raster points, separate from that of legacy sync raster points.
References
[1] R4-2321629, “WF on NR_FR1_lessthan_5MHz_BW WI”, Nokia, RAN4#109
[2] R4-2400012, “LS on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1”, RAN1, RAN4#110
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