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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In R2-2400032 [1], RAN1 is asking RAN2 whether there is an NBC issue for a UE not supporting less-than-5MHz channel BW, if it however receives in SIB4 an inter-frequency list that indicates a frequency corresponding to the new GSCN value for less-than-5MHz:
	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?


In this contribution, we discuss how a UE not supporting less-than-5MHz would behave in the scenario raised by RAN1 as per the current Spec, identify whether any NBC issue exists and concludes whether any standard effort is needed from RAN2 perspective.  
Discussion
The inter-frequency list in SIB4 is used for the cell reselection purpose. Since RAN1 is pointing to the inter-frequency list in SIB4, below we start from the UE behavior on cell reselection in the described scenario in RAN1 LS.
According to the current RRC Spec [2], it is first observed that the dl-CarrierFreq is NOT the GCSN value itself for each sync raster, but the actual frequency corresponding to the GCSN:
	SIB4 field descriptions

	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].



Observation 1: dl-CarrierFreq in SIB14 indicates the actual frequency corresponding to the GCSN, not the GCSN itself. 
Then, for a UE supporting a frequency band that enables less-than-5MHz with new GCSN (e.g. n26/28/85/100 [2]), even if it does not support the less-than-5MHz feature itself, it would still be able to carry out cell search on that frequency with new GCSN value (due to its radio capability to support the operating band and thus the operations on the frequencies thereon). Also considering that the legacy PSS/SSS is reused for less-than-5MHz channel BW, if the frequencies with new GCSN values for less-than-5MHz legacy frequencies are commonly indicated in the existing inter-frequency list in SIB4, a legacy UE not supporting less-than-5MHz may thus still be able to detect a cell on this frequency during cell search, as long as it supports the corresponding frequency bands. 
Proposal 1: For the case that a frequency with new GSCN for less-than-5MHz and the legacy frequencies are commonly indicated in the existing inter-frequency list in SIB4, RAN2 confirms that a UE not supporting less-than-5MHz may still be able to detect a cell on the frequency with new GCSN for less-than-5MHz channel BW, if it supports the corresponding frequency band (e.g. n26/28/85/100).  
If Proposal 1 can be confirmed, the UE will then try to acquire MIB and SIB1 on the detected cell, in order to decide whether it can reselect the cell and camp on it. For MIB/SIB1 acquisition, we have the following observations: 
· The punctured PBCH was introduced for the frequency with less-than-5MHz channel BW [3], and the frequency resources actually used for the punctured PBCH is different from legacy PBCH transmission. As result, a UE not supporting less-than-MHz may fail to decode PBCH successfully on the frequency with less-than5MHz channel BW, thus unable to read MIB. 
	[bookmark: _Toc20387909][bookmark: _Toc29375988][bookmark: _Toc37231858][bookmark: _Toc46501913][bookmark: _Toc51971261][bookmark: _Toc52551244][bookmark: _Toc139017974]5.2.4	Synchronization signal and PBCH block
The Synchronization Signal and PBCH block (SSB) consists of primary and secondary synchronization signals (PSS, SSS), each occupying 1 symbol and 127 subcarriers, and PBCH spanning across 3 OFDM symbols and 240 subcarriers, but on one symbol leaving an unused part in the middle for SSS as show in Figure 5.2.4-1. For the 3 MHz channel bandwidth, the PBCH is further equally punctured from both edges to span 144 subcarriers. The possible time locations of SSBs within a half-frame are determined by sub-carrier spacing and the periodicity of the half-frames where SSBs are transmitted is configured by the network. During a half-frame, different SSBs may be transmitted in different spatial directions (i.e. using different beams, spanning the coverage area of a cell).


· Even if the PBCH were successfully decoded and MIB were acquired[footnoteRef:2], the UE should still fail to acquire SIB1 for the detected cell. The reason is that new CORESET0 configurations were introduced in Rel-18 for less-than-5MHz channel BW with the new CORESET0 configuration table in [4] (i.e. Table 13-0), so that the UE not supporting less-than-5MHz cannot determine the CORESET 0 to monitor PDCCH for SIB1 acquisition correctly, without awareness of the new table. See below citation from [4].  [2:  For example, for a cell on a frequency with 5 MHz channel bandwidth but with less than 5 MHz transmission bandwidth on band n100. ] 

	[bookmark: _Ref500334477][bookmark: _Toc12021495][bookmark: _Toc20311607][bookmark: _Toc26719432][bookmark: _Toc29894872][bookmark: _Toc29899171][bookmark: _Toc29899589][bookmark: _Toc29917325][bookmark: _Toc36498199][bookmark: _Toc45699227][bookmark: _Toc130394914]13	UE procedure for monitoring Type0-PDCCH CSS sets
If during cell search a UE determines from MIB that a CORESET for Type0-PDCCH CSS set is present, as described in clause 4.1, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the CORESET of the Type0-PDCCH CSS set from controlResourceSetZero in pdcch-ConfigSIB1, as described in Tables 13-0 through 13-10, for operation without shared spectrum channel access in FR1 and FR2-1, or as described in Tables 13-1A and 13-4A for operation with shared spectrum channel access in FR1, or as described in Table 13-10A for FR2-2, and determines PDCCH monitoring occasions from searchSpaceZero in pdcch-ConfigSIB1, included in MIB, as described in Tables 13-11 through 13-15A.  and  are the SFN and slot index within a frame of the CORESET based on SCS of the CORESET and  and  are the SFN and slot index based on SCS of the CORESET, respectively, where the SS/PBCH block with index  overlaps in time with system frame  and slot . The symbols of the CORESET associated with pdcch-ConfigSIB1 in MIB or with searchSpaceSIB1 in PDCCH-ConfigCommon have normal cyclic prefix. In Table 13-0, configurations with index 0 to 9 are applicable when an associated SS/PBCH block is located according to Table 5.4.3.3-2 in [8-1, TS 38.101-1], configurations with index 10 to 11 are applicable when an associated SS/PBCH block is located according to NOTE 12 of Table 5.4.3.3-1 in [8-1, TS 38.101-1], and non-interleaved CCE-to-REG mapping applies for configurations with index 6 to 9. In Table 13-1, the associated SS/PBCH block is not located according to NOTE 12 of Table 5.4.3.3-1 in [8-1, TS 38.101-1]. 
[…]
Table 13-0: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel bandwidth 3 MHz and channel bandwidth 3 MHz or 5 MHz.
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1 
	12
	2
	0

	1
	1 
	12
	3
	0

	2
	1 
	24 
	2 
	0 

	3
	1 
	24 
	2 
	2

	4
	1 
	24 
	3 
	0 

	5
	1 
	24 
	3 
	2

	6
	1 
	24 
	2 
	0 

	7
	1 
	24 
	2 
	2

	8
	1 
	24 
	3 
	0 

	9
	1 
	24 
	3 
	2

	10
	1 
	24 
	2 
	0 

	11
	1 
	24 
	3 
	0

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


[…]


The above analyses mean that even if a UE not supporting less-than-5MHz really detects a cell on the frequency with less-than-5MHz channel BW, it still suffers from failure to acquire MIB/SIB1. Then, according to the current Spec [1], the UE shall treat the detected cell as barred, due to essential system information missing, and thus has no chance to wrongly attempt access to the cell with less-than-5MHz channel BW, as concerned by RAN1. 
To this end, relying on the existing barring mechanism in RRC, there seems to be no NBC issue to the legacy UE not supporting less-than-5MHz, even if the frequency with less-than-5MHz channel BW is broadcast in the legacy inter-frequency list in SIB4 together with legacy frequencies. If this can be confirmed, RAN2 can provide reply to RAN1 that no NBC issue is foreseen in the scenario demonstrated by RAN1 LS.  
Proposal 2: If P1 is agreed, RAN2 further confirms that due to MIB/SIB1 acquisition failure, the cell detected on the frequency with less-than-5MHz channel BW as in P1 shall be barred for the UE not supporting less-than-5MHz, so the UE will not wrongly access the cell in the frequency with new CSGN for less-than-5MHz. (This can be already supported by the existing Spec w/o need of any enhancements).
Proposal 3: Inform RAN1 that no NBC issue is identified from RAN2 perspective in the scenario raised by RAN1.
Conclusion
This contribution discusses the incomingRAN1 LS in R2-2400032 with the following observations and proposals:
Observation 1: dl-CarrierFreq in SIB14 indicates the actual frequency corresponding to the GCSN, not the GCSN itself. 
Proposal 1: For the case that a frequency with new GSCN for less-than-5MHz and the legacy frequencies are commonly indicated in the existing inter-frequency list in SIB4, RAN2 confirms that a UE not supporting less-than-5MHz may still be able to detect a cell on the frequency with new GCSN for less-than-5MHz channel BW, if it supports the corresponding frequency band (e.g. n26/28/85/100). 
Proposal 2: If P1 is agreed, RAN2 further confirms that due to MIB/SIB1 acquisition failure, the cell detected on the frequency with less-than-5MHz channel BW as in P1 shall be barred for the UE not supporting less-than-5MHz, so the UE will not wrongly access the cell in the frequency with new CSGN for less-than-5MHz. (This can be already supported by the existing Spec w/o need of any enhancements).
Proposal 3: Inform RAN1 that no NBC issue is identified from RAN2 perspective in the scenario raised by RAN1.
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