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Background
RAN2 received LS from RAN1 on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1, see R2-2400032/ R1-2312668 [1]. The main content is reproduced here for quick reference:
	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 NR, SIB4 indicates the cell reselection configuration of inter-frequency neighbour cells, where the ARFCN-ValueNR of dl-CarrierFreq is the GSCN value for the SSB. 
SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    ...,
<<skip>>
}
 
InterFreqCarrierFreqList ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo
 
<<skip>>
 
InterFreqCarrierFreqInfo ::=        SEQUENCE {
    dl-CarrierFreq                      ARFCN-ValueNR,
    frequencyBandList                   MultiFrequencyBandListNR-SIB                                OPTIONAL,   -- Cond Mandatory
    frequencyBandListSUL                MultiFrequencyBandListNR-SIB                                OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)                      OPTIONAL,   -- Need S
    absThreshSS-BlocksConsolidation     ThresholdNR                                                 OPTIONAL,   -- Need S
    smtc                                SSB-MTC                                                     OPTIONAL,   -- Need S
    ssbSubcarrierSpacing                SubcarrierSpacing,
    ssb-ToMeasure                       SSB-ToMeasure                                               OPTIONAL,   -- Need S
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                 SS-RSSI-Measurement                                         OPTIONAL,   -- Need R
<<skip>>
}
 

	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].



As described in the LS, for legacy UEs, the ARFCN-ValueNR of the inter-freq neighbour cells should be only legacy sync raster points with 20PRB SSB, i.e. the Global Synchronization Channel Number (GSCN) from Table 5.4.3.1-1 of TS 38.101-1 (existing in Rel-17). However, for new Rel-18 UEs supporting less than 5MHz in addition to the legacy 5MHz, the ARFCN-ValueNR of the inter-freq neighbour cells can be legacy sync raster points with 20PRB SSB or new sync raster points with 12PRB SSB, i.e. the GSCN from Tables 5.4.3.1-2 and 5.4.3.1-3 of TS38.101-1 (added in Rel-18) in addition to the Table 5.4.3.1-1 of TS 38.101-1 (existing in Rel-17). 

RAN2#125 discussed the LS and related company contributions [2] – [5], and agreed the following:
Agreements
1	Reply to RAN1 indicating that yes there are backward compatibility issues for legacy UEs not supporting less than 5MHz if they are provided with a neighbour cell info in the existing SIB4 and LTE SIB24 list with SSB on the new GSCN value.  This is the case for both inter-RAT and inter-frequency.  
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]2	RAN2 will address the issue.  Legacy UEs will not be able to measure and reselect to <5MHz neighbor cells, by making use of a second list.  FFS the details.  FFS if SIB11 should also be considered

Subsequently, RAN2#125 approved an LS to RAN1, RAN4 in R2-2401885 [6].
Furthermore, RAN2#125 allocated following email discussion:
· [POST125] [012] [less5MHz] Backward compatibility issue(Qualcomm)
	Intended outcome: Agreable solution/proposal to solve the backwards compatibility issue and also whether SIB11 should be considered
	Deadline:  March 28, 24

This document is the report of the email discussion [POST125] [012].
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Discussion on how to solve the backward compatibility issue in SIB4
As shown above in section 1, RAN2#125 confirmed and replied to RAN1 that indeed there are BC issues for legacy UEs not supporting less than 5MHz if they are provided with a neighbour cell info in the existing SIB4 and LTE SIB24 list with SSB on the new GSCN value and this is the case for both inter-RAT and inter-frequency.
Then how to solve the issue? Any negative impact on legacy UEs needs to be avoided. Solution is needed to allow signalling of the neighbor cells list including <5 MHz cells, while making sure the legacy UEs do not unnecessarily measure those cells and potentially decode SIB1 before figuring out they cannot access that cell. 
[5] and [4] explained that a straightforward solution would be to separate lists of inter-frequency neighbour cells for legacy sync raster points and new sync raster points. Then, the interFreqCarrierFreqList for SSBs using legacy sync raster points would be used by all the UEs, whereas a new interFreqCarrierFreqList for SSBs using the new sync raster points would be introduced which only the new UEs capable of FG51-1/2/3 can detect and use. Something like below:
SIB4 ::=                            SEQUENCE {
[bookmark: _Hlk158387140]    interFreqCarrierFreqList              InterFreqCarrierFreqList,
    lateNonCriticalExtension              OCTET STRING                       OPTIONAL,
    ...,
[[
    interFreqCarrierFreqList-LessThan5MHz-r18 InterFreqCarrierFreqList		     OPTIONAL   -- Need R
]]
}

InterFreqCarrierFreqList ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=        SEQUENCE {
[bookmark: _Hlk158385279]    dl-CarrierFreq                      ARFCN-ValueNR,
frequencyBandList                   MultiFrequencyBandListNR-SIB      OPTIONAL,   -- Cond Mandatory
<<skip>>
}

However, as explained in [2], we notice the following issues:
1. The interFreqCarrierFreqList in SIB4 is mandatory to be present with at least one element, and within that element, dl-CarrierFreq is also mandatory field. This means the legacy list cannot be omitted. And in the scenarios where all the neighbours are <5MHz, there needs to be a way to signal such that legacy UEs know how to ignore the legacy list (while the new UEs use the new list).
2. There are further extensions of the list interFreqCarrierFreqList, e.g. interFreqCarrierFreqList-v1610, interFreqCarrierFreqList-v1700, interFreqCarrierFreqList-v1720, interFreqCarrierFreqList-v1730, interFreqCarrierFreqList-v1760, interFreqCarrierFreqInfo-v1800. While not impossible, it would be strange to consider these older release IEs as extension of a new Rel-18 list. Alternatively, we would need to create duplicates of all of these extensions or merge all the fields within them in the new Rel-18 IE.
While the second issue above is easily solvable, the first issue is a bit tricky. Especially given the following existing field description from TS 38.331 (highlighted in yellow), if there is no correspondence to the center frequency of the SS block of the neighbor cell to the GSCN value, the behaviour is unpredictable.
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].
Note that for the above reasons, the above is not included in the possible solution options below. However, there are solutions options which provide workaround to these issues. 
As possible workaround of the above issue, [2] proposed to choose one of the existing GSCN values until Rel-17 which has been defined and in theory can have a valid frequency corresponding to the GSCN but not used by any UEs, and use that as ‘reserved’ value, e.g. interFreqCarrierFreqList >> dl-CarrierFreq (ARFCN-ValueNR) = 250 (corresponding to GSCN = 2); whereas [4] proposed to choose one of the existing band number values, e.g. interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorNR =1024. The assumption in both [2] and [4] is that the network implementation may choose such value to be placed in the legacy list which the legacy UEs can understand but do not support (and hence gracefully ignore). 
In addition to the above potential solutions, [4] also explored the following options:
· Using special band numbers in SIB4 existing list for neighbour cells less than 5 MHz, e.g. by adding 900 to the RAN4-defined values (i.e. signal FreqBandIndicatorNR =1000 in SIB4 for band n100 for neighbor cells on less than 5MHz carrier). Rapporteur understanding is that based on RAN2 agreement “Legacy UEs will not be able to measure and reselect to <5MHz neighbor cells, by making use of a second list”, this option is excluded.
· Using a new SIB to provide neighbour cell list for less than 5MHz carriers. [4] describes that if there is no inter-frequency neighbor cell on legacy spectrum, the network can only broadcast new SIB to provide the neighbour cell for the less than 5MHz spectrum. However, it should be noted that a legacy cell may need to broadcast both SIBs (legacy SIB4 and new SIB) if some of its neighbours are <5Mhz. 
Based on the above, the list of solutions as workaround for SIB4 backward compatibility issue on the table that use a second list are as follows:
· Option (a): New list for <5MHz cells in SIB4. As workaround for legacy list mandatory field, use special ARFCN-ValueNR number in interFreqCarrierFreqList >> dl-CarrierFreq (as described in [2])
· Option (b): New list for <5MHz cells in SIB4. As workaround for legacy list mandatory field, use special FreqBandIndicatorNR number in interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorNR (as described in [4] option 2)
· Option (c): New list for <5MHz cells using a new SIB (as described in [4] option 3).

In the following, the proposed TPs from [2] and [3] are shown for each of the above solutions:
Potential changes needed for Option (a)
[2] shows the required changes to SIB4 for option (a) will look like below. 
SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList              InterFreqCarrierFreqList,
    lateNonCriticalExtension              OCTET STRING                       OPTIONAL,
    ...,
<<skip>>
}

InterFreqCarrierFreqInfo-v1800 ::=  SEQUENCE {	Comment by Huawei-Zhenzhen: I assume that we should add same changes to introduce the separate list, as in option b?
Option (a): New list for <5MHz cells in SIB4. As workaround for legacy list mandatory field, use special ARFCN-ValueNR number in interFreqCarrierFreqList >> dl-CarrierFreq (as described in [2])
	Comment by Umesh Phuyal: No. This option reuses the new Rel-18 list InterFreqCarrierFreqList-v1800  to indicate less than 5MHz dl-CarrierFreq-r18, and overrides the original mandatory dl-CarrierFreq (no suffix) with reserved value. Then no need to have new lists for extensions v1610, v1700, v1720, v1730, v1760, v1800 since those extensions are all reused. Hence the changes are very limited as shown. I added some text to make it clear in the options.	Comment by Huawei-Zhenzhen: Is this still option a (or the agreement), which clearly says new list for <5Mhz?
We don’t suggest to make it too complicated, and we should follow the agreement (i.e. by making use of a second list).

On the other hand, if this can be an option on the table, another option (same logic as in option b) would be to introduce a new frequency band list frequencyBandList-r18 also in InterFreqCarrierFreqInfo-v1800, and overrides the original frequencyBandList which can be set with a reserved band number (e.g. 1024).

	Comment by Umesh Phuyal: Ok, added option b-2 in section 4. Description under Q1, and in the header of Q2.
[bookmark: _Hlk158828051]    dl-CarrierFreq-r18                  ARFCN-ValueNR                                               OPTIONAL,    -- Cond LessThan5MHz
    frequencyBandListAerial-r18         MultiFrequencyBandListNR-Aerial-SIB-r18                     OPTIONAL,    -- Need S
    mobileIAB-CellList-r18              PCI-Range                                                   OPTIONAL,    -- Need R
    eRedCapAccessAllowed-r18            ENUMERATED {true}                                           OPTIONAL,    -- Need R
    tn-AreaIdList-r18                   SEQUENCE (SIZE (1..maxTN-AreaInfo-r18)) OF TN-AreaId-r18    OPTIONAL     -- Need R
}

	Conditional Presence
	Explanation

	LessThan5MHz
	The field is mandatory present if the neighbor cell supports 12 PRB, 15 PRB or 20 PRB transmission bandwidth configuration as defined in TS 38.101-1 [15], TS 38.211 [16] and TS 38.213 [13]. Otherwise, the field is not present and dl-CarrierFreq (without suffix) applies.



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]. For a neighbouring carrier frequency when dl-CarrierFreq-r18 is included, the network sets the corresponding value of dl-CarrierFreq (without suffix) to 250, and the UE applies dl-CarrierFreq-r18 instead of dl-CarrierFreq (without suffix).

Potential changes needed for Option (b)
SIB4 ::=                            SEQUENCE {
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    ...,
<<skip>>
    [[
    interFreqCarrierFreqList-v1800      InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    interFreqCarrierFreqList2-r18		InterFreqCarrierFreqList					OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext1-v18xy     InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext2-v18xy     InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext3-v18xy     InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext4-v18xy     InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext5-v18xy     InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext6-v18xy     InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    ]]
}

	frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply. If a band number indicated in the list is 1024, the UE shall ignore the frequency indicated in interFreqCarrierFreqList in SIB4.

	interFreqCarrierFreqList
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers equal to or larger than 5 MHz. If interFreqCarrierFreqList-v1610, interFreqCarrierFreqList-v1700, interFreqCarrierFreqList-v1720, interFreqCarrierFreqList-v1730, interFreqCarrierFreqList-v1760 or InterFreqCarrierFreqInfo-v1800 are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList (without suffix).

	interFreqCarrierFreqList2
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers less than 5 MHz for FR1. If interFreqCarrierFreqList2Ext1-v18xy, interFreqCarrierFreqList2Ext2-v18xy, interFreqCarrierFreqList2Ext3-v18xy, interFreqCarrierFreqList2Ext4-v18xy, interFreqCarrierFreqList2Ext5-v18xy or interFreqCarrierFreqList2Ext6-v18xy are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList2-r18.



Potential changes needed for Option (c)
Note: the TP given in [4] option 3 is incomplete. Rapporteur added some changes below related to SIB scheduling and UE response message. However, in addition to the changes shown above, further changes would be needed either to clarify whether/not SIB4bis applies everywhere SIB4 currently appears in the specification (more than 35 places), or a blanket statement somewhere that supporting UE should always consider SIB4 = SIB4+SIB4bis, if present. Additionally, changes may be needed in section 5.2.2.4.5 Actions upon reception of SIB4. 
-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation                   SystemInformation-IEs,
        criticalExtensionsFuture-r16    CHOICE {
            posSystemInformation-r16        PosSystemInformation-r16-IEs,
            criticalExtensionsFuture        SEQUENCE {}
        }
    }
}

SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
<<skip>>
        sib25-v1800                         SIB25-r18,
        sib4bis-V18xy                            SIB4bis-r18
    },
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP

SI-SchedulingInfo information element
SIB-TypeInfo-v1700 ::=              SEQUENCE {
    sibType-r17                         CHOICE {
        type1-r17                           ENUMERATED {sibType15, sibType16, sibType17, sibType18, sibType19, sibType20, sibType21,
                                                        sibType22-v1800, sibType23-v1800 ,sibType24-v1800, sibType25-v1800, sibType4bis-v18xy
                                                        spare5, spare4, spare3, spare2, spare1,...},
        type2-r17                           SEQUENCE {
            posSibType-r17                      ENUMERATED {posSibType1-9, posSibType1-10, posSibType2-24, posSibType2-25,
                                                            posSibType6-4, posSibType6-5, posSibType6-6, posSibType2-17a-v1770,
                                                            posSibType2-18a-v1770, posSibType2-20a-v1770, posSibType1-11-v1800,
                                                            posSibType1-12-v1800, posSibType2-26-v1800, posSibType2-27-v1800,
                                                            spare2, spare1,...},
            encrypted-r17                       ENUMERATED { true }                                     OPTIONAL, -- Need R
            gnss-id-r17                         GNSS-ID-r16                                             OPTIONAL, -- Need R
            sbas-id-r17                         SBAS-ID-r16                                             OPTIONAL  -- Cond GNSS-ID-SBAS
        }
    },
    valueTag-r17                            INTEGER (0..31)                                             OPTIONAL, -- Cond NonPosSIB
    areaScope-r17                           ENUMERATED {true}                                           OPTIONAL  -- Need S
}

–	SIB4bis
SIB4bis contains information relevant for less than 5MHz inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection), which can also be used for NR idle/inactive measurements. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4bis-r18 ::=                            SEQUENCE {
    interFreqCarrierFreqList2-r18			InterFreqCarrierFreqList					OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext1-v18xy     InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext2-v18xy     InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext3-v18xy     InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext4-v18xy     InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext5-v18xy     InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext6-v18xy     InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    lateNonCriticalExtension            	OCTET STRING                                OPTIONAL,
    ...,
}

	SIB4bis field descriptions

	interFreqCarrierFreqList2
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers less than 5 MHz for FR1. If interFreqCarrierFreqList2Ext1-v18xy, interFreqCarrierFreqList2Ext2-v18xy, interFreqCarrierFreqList2Ext3-v18xy, interFreqCarrierFreqList2Ext4-v18xy, interFreqCarrierFreqList2Ext5-v18xy or interFreqCarrierFreqList2Ext6-v18xy are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList2-r18.



UEInformationResponse message
SIB-Type-r17 ::= ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType9, sibType10-v1610, sibType11-v1610, sibType12-v1610,
                             sibType13-v1610, sibType14-v1610, sibType4bis-v18xy spare6, spare5, spare4, spare3, spare2, spare1}


Preference on solution option for NR SIB4
[bookmark: _Hlk161761224]Based on the above discussion, companies are asked to provide their view on whether any other potential option is missing.
Q1: Please comment whether any other potential option is missing. If yes, please provide details including TP. 
	Company
	Comment

	Rapporteur (based on email from Huawei)
	· Option (b-2): Signalling optimized option b, reuse Rel-18 introduced InterFreqCarrierFreqList-v1800 to indicate frequencyBandList-r18. As workaround for legacy list mandatory field, use special FreqBandIndicatorNR number in interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorNR.
Potential changes needed for Option (b-2)
SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    ...,
<<skip>>
}
InterFreqCarrierFreqInfo-v1800 ::=  SEQUENCE {
    frequencyBandList-r18               MultiFrequencyBandListNR-SIB                                OPTIONAL,    -- Cond LessThan5MHz
    frequencyBandListAerial-r18         MultiFrequencyBandListNR-Aerial-SIB-r18                     OPTIONAL,    -- Need S
    mobileIAB-CellList-r18              PCI-Range                                                   OPTIONAL,    -- Need R
    eRedCapAccessAllowed-r18            ENUMERATED {true}                                           OPTIONAL,    -- Need R
    tn-AreaIdList-r18                   SEQUENCE (SIZE (1..maxTN-AreaInfo-r18)) OF TN-AreaId-r18    OPTIONAL     -- Need R
}


	Conditional Presence
	Explanation

	LessThan5MHz
	The field is mandatory present if the neighbor cell supports 12 PRB, 15 PRB or 20 PRB transmission bandwidth configuration as defined in TS 38.101-1 [15], TS 38.211 [16] and TS 38.213 [13]. Otherwise, the field is not present and frequencyBandList (without suffix) in interFreqCarrierFreqList applies.



	freqBandIndicatorNR
Provides an NR frequency band number as defined in TS 38.101-1 [15], TS 38.101-2 [39], table 5.2-1, and TS 38.101-5 [75], table 5.2.2-1.
For a neighbouring carrier frequency when frequencyBandList-r18 is included, the network sets the corresponding value of freqBandIndicatorNR in frequencyBandList (without suffix) to 1024, and the UE applies frequencyBandList-r18 instead of frequencyBandList (without suffix).




	vivo
	
We would like to give our option d, it is more like to combine option b and option c. 
Potential changes needed for Option (d)
In the scenarios where all the neighbours are <5MHz: (option c is used)
NW will not send SIB4 mapped to SI for scheduling using schedulingInfoList, and legacy UE thinks NW has not send SIB4. For the UE supported <5MHz, NW will send SIB4bis mapped to SI for scheduling using schedulingInfoList2. SIB4bis is only applicable for less than 5MHz, which is present only if the SIB4 is not present.

-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation                   SystemInformation-IEs,
        criticalExtensionsFuture-r16    CHOICE {
            posSystemInformation-r16        PosSystemInformation-r16-IEs,
            criticalExtensionsFuture        SEQUENCE {}
        }
    }
}

SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
<<skip>>
        sib25-v1800                         SIB25-r18,
        sib4bis-V18xy                            SIB4bis-r18
    },
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP

SI-SchedulingInfo information element
SIB-TypeInfo-v1700 ::=              SEQUENCE {
    sibType-r17                         CHOICE {
        type1-r17                           ENUMERATED {sibType15, sibType16, sibType17, sibType18, sibType19, sibType20, sibType21,
                                                        sibType22-v1800, sibType23-v1800 ,sibType24-v1800, sibType25-v1800, sibType4bis-v18xy
                                                        spare5, spare4, spare3, spare2, spare1,...},
        type2-r17                           SEQUENCE {
            posSibType-r17                      ENUMERATED {posSibType1-9, posSibType1-10, posSibType2-24, posSibType2-25,
                                                            posSibType6-4, posSibType6-5, posSibType6-6, posSibType2-17a-v1770,
                                                            posSibType2-18a-v1770, posSibType2-20a-v1770, posSibType1-11-v1800,
                                                            posSibType1-12-v1800, posSibType2-26-v1800, posSibType2-27-v1800,
                                                            spare2, spare1,...},
            encrypted-r17                       ENUMERATED { true }                                     OPTIONAL, -- Need R
            gnss-id-r17                         GNSS-ID-r16                                             OPTIONAL, -- Need R
            sbas-id-r17                         SBAS-ID-r16                                             OPTIONAL  -- Cond GNSS-ID-SBAS
        }
    },
    valueTag-r17                            INTEGER (0..31)                                             OPTIONAL, -- Cond NonPosSIB
    areaScope-r17                           ENUMERATED {true}                                           OPTIONAL  -- Need S
}

–	SIB4bis
SIB4bis contains information relevant for less than 5MHz inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection), which can also be used for NR idle/inactive measurements. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters. SIB4bis can be sent only when SIB4 is not used.
SIB4bis-r18 ::=                            SEQUENCE {
    interFreqCarrierFreqList2-r18			InterFreqCarrierFreqList					OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext1-v18xy     InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext2-v18xy     InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext3-v18xy     InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext4-v18xy     InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext5-v18xy     InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext6-v18xy     InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    lateNonCriticalExtension            	OCTET STRING                                OPTIONAL,
    ...,
}

	SIB4bis field descriptions

	interFreqCarrierFreqList2
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers less than 5 MHz for FR1. If interFreqCarrierFreqList2Ext1-v18xy, interFreqCarrierFreqList2Ext2-v18xy, interFreqCarrierFreqList2Ext3-v18xy, interFreqCarrierFreqList2Ext4-v18xy, interFreqCarrierFreqList2Ext5-v18xy or interFreqCarrierFreqList2Ext6-v18xy are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList2-r18.



UEInformationResponse message
SIB-Type-r17 ::= ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType9, sibType10-v1610, sibType11-v1610, sibType12-v1610,
                             sibType13-v1610, sibType14-v1610, sibType4bis-v18xy spare6, spare5, spare4, spare3, spare2, spare1}

In both legacy neighbours and <5MHz neighbours need to be broadcasted simultaneously (option b-like is used)
New list for <5MHz cells in SIB4 is added,  i.e. option b-like is used.  The difference between option b and option b-like is that there is no special band number is used to distinguish the less 5MHz, all less 5MHz neighbours are put in new list, legacy UE cannot decode the new list and only new UE can decode old list and new list. 
SIB4 ::=                            SEQUENCE {
    interFreqCarrierFreqList            InterFreqCarrierFreqList,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    ...,
<<skip>>
    [[
    interFreqCarrierFreqList-v1800      InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    interFreqCarrierFreqList2-r18		InterFreqCarrierFreqList					OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext1-v18xy     InterFreqCarrierFreqList-v1610              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext2-v18xy     InterFreqCarrierFreqList-v1700              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext3-v18xy     InterFreqCarrierFreqList-v1720              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext4-v18xy     InterFreqCarrierFreqList-v1730              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext5-v18xy     InterFreqCarrierFreqList-v1760              OPTIONAL   -- Need R
    interFreqCarrierFreqList2Ext6-v18xy     InterFreqCarrierFreqList-v1800              OPTIONAL   -- Need R
    ]]
}

	frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply. If a band number indicated in the list is 1024, the UE shall ignore the frequency indicated in interFreqCarrierFreqList in SIB4.

	interFreqCarrierFreqList
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers equal to or larger than 5 MHz. If interFreqCarrierFreqList-v1610, interFreqCarrierFreqList-v1700, interFreqCarrierFreqList-v1720, interFreqCarrierFreqList-v1730, interFreqCarrierFreqList-v1760 or InterFreqCarrierFreqInfo-v1800 are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList (without suffix).

	interFreqCarrierFreqList2
List of neighbouring carrier frequencies and frequency specific cell re-selection information for carriers less than 5 MHz for FR1. If interFreqCarrierFreqList2Ext1-v18xy, interFreqCarrierFreqList2Ext2-v18xy, interFreqCarrierFreqList2Ext3-v18xy, interFreqCarrierFreqList2Ext4-v18xy, interFreqCarrierFreqList2Ext5-v18xy or interFreqCarrierFreqList2Ext6-v18xy are present, they shall contain the same number of entries, listed in the same order as in interFreqCarrierFreqList2-r18.




	
	

	
	

	
	

	
	

	
	



Summary: There seems to be confusion on what “by making use of a second list” means in RAN2#125 agreement. Difference in interpretation is on whether the second list can be non-critical extension of the existing list, or whether it must be critical extension of the existing list. 
Rapporteur understanding was it can be non-critical extension as long as that can solve the backward compatibility issue. In addition, non-critical extension can have lower singalling overhead as discussed. However, based on further email conversation, it seems RAN2 would need to discuss and clarify the intent.
[bookmark: _Toc162869030][bookmark: _Toc162869689][bookmark: _Toc162869745][bookmark: _Toc162869848][bookmark: _Toc162870165][bookmark: _Toc162870243][bookmark: _Toc162870342][bookmark: _Toc162870429][bookmark: _Toc162988561][bookmark: _Toc162988794][bookmark: _Toc162989021][bookmark: _Toc162989274][bookmark: _Toc162989620][bookmark: _Toc162989813]There seems to be confusion on what “by making use of a second list” means in RAN2#125 agreement. Difference in interpretation is on whether the second list can be non-critical extension of the existing list, or whether it must be critical extension.
[bookmark: _Toc162988846][bookmark: _Toc162869068][bookmark: _Toc162869076][bookmark: _Toc162869699][bookmark: _Toc162869755][bookmark: _Toc162869808][bookmark: _Toc162869858][bookmark: _Toc162870175][bookmark: _Toc162870235][bookmark: _Toc162870352][bookmark: _Toc162870439][bookmark: _Toc162988921][bookmark: _Toc162989034][bookmark: _Toc162989287][bookmark: _Toc162989631][bookmark: _Toc162989824]RAN2 to discuss and clarify the intent of the ‘by making use of a second list’ in RAN2#125 agreement: whether the second list must be critical extension of the existing list or whether it can be non-critical extension (parallel list).

Based on the above discussion, companies are asked to provide their view on preferred solution option, also indicating the pros and cons of the solution such as specification impact, impact to other WG(s), signalling overhead, logistical overhead in terms of maintenance of the spec if any further extension or changes are needed in the future, applicability to LTE SIB24 and NR SIB11 (later questions) etc.
Q2: Please comment on your preference regarding the solution options for SIB4. Also consider indicating the pros and cons of the solution such as specification impact, impact to other WG(s), signalling overhead, logistical overhead in terms of maintenance of the spec if any further extension or changes are needed in the future, applicability to LTE SIB24 and NR SIB11 (later questions) etc.
Option (a): New list for <5MHz cells in SIB4, reuse Rel-18 introduced InterFreqCarrierFreqList-v1800 to indicate dl-CarrierFreq-r18. As workaround for legacy list mandatory field, use special ARFCN-ValueNR number in interFreqCarrierFreqList >> dl-CarrierFreq (as described in [2])
Option (b): New list for <5MHz cells in SIB4, introduce new list interFreqCarrierFreqList2-r18 and corresponding extensions. As workaround for legacy list mandatory field, use special FreqBandIndicatorNR number in interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorNR (as described in [4] option 2)
Option (b-2): Signalling optimized option b, reuse Rel-18 introduced InterFreqCarrierFreqList-v1800 to indicate frequencyBandList-r18. As workaround for legacy list mandatory field, use special FreqBandIndicatorNR number in interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorNR.
Option (c): New list for <5MHz cells using a new SIB (as described in [4] option 3).
Option (d): Other
	Company
	Preference
	Comment

	Nokia
	C
	It seems most self contained to have new SIB4bis for less than 5MHz to ensure there are no legacy UE impacts. Also this would not require any RAN4 impacts to reserve/check if we can reserve some ARFCNs.

	Qualcomm
	A
	Option A needs the minimum changes as shown in the TPs above. No need to duplicate the extensions of the lists. Just override the mandatory dl-CarrierFreq (without suffix) with a conditional mandatory dl-CarrierFreq-r18 and set the legacy field to the value that nobody can possibly use. No issues for legacy UEs.
Option B uses similar concept as option A, however there is no guarantee that the legacy UEs look into the band numbers to prune out the invalid entries if/when the legacy dl-CarrierFreq (no suffix) indicated frequency corresponds to a GSCN. Therefore, there is potential impact to legacy UEs.
Option C is the overkill in our view for the following reasons:
· It needs a lot of changes throughout the specifications. 
· One would need to go through the whole specification to figure out wherever SIB4 was ‘essential’, whether SIB4b is essential or not.
· It not only impacts some fields but also SIB scheduling etc.
· Additional signaling overhead and lot of duplication. If the cell has to indicate some legacy neigh cells and some <5 neigh cells (which is likely scenario since Rel-18 <5 UEs also support legacy cells/bands/frequencies), the Rel-18 cell would need to include both SIB4 and SIB4bis.
· Any future extensions to SIB4 will need to be discussed and copied to SIB4bis.
· Considering ‘similar’ solution is desirable for LTE SIB24 and NR SIB11, that means adding even more new SIBs unnecessarily.

	vivo
	D
	[bookmark: _Hlk162253011]Option d combines option b and option c. In the scenario where all the neighbours are <5MHz, option c can be used. But what's different from option c is that UE will not read SIB4 and SIB4bis simultaneously, which can solve this problem and does not introduce the additional specification impact. As for the scenario where both legacy neighbours and <5MHz neighbours need to be broadcasted simultaneously, option b-like that introduce the new list of neighbouring carrier frequencies for <5 MHz is clearly for us.

	ZTE
	Option A/B with comments
	First we are wondering whether there are scenarios that require the New UE to support mobility between the 3M cell and Legacy cell.
If there are, the modification in the option A is not enough for the case that there are both 3M and legacy inter-frequency neighbor cell. Some extension fields are still needed. 
If there are not, the option A is acceptable to us.
For the option B, our understanding is that the key difference from the option A is to use a special band number for the legacy mandatory present issue. 
For the option C, we don’t see the strong motivation to introduce a new SIB if the option A or B can work. As rapporteur indicated, it may introduce modifications in many places. 

[QC as Option A proponent]: In our view the non-critical extension as shown in Opt A will still make use of the existing non-critical extensions. So even for the case of supporting mobility between the new and legacy cell, that should be enough given that new UE can clearly identify which neighbor cell in the list is <5MHz and which is legacy. 

	Ericsson
	Option A or B2
	We understand both Options A and B2 provides valid solutions to the BW issue. They also follow the principle of adding new fields in a “parallel list” to the original list.  Maybe Option A is more straightforward, since we lately extended the MFBI, but we need probably look at detailed CR. E.g. in Option A, we need to refer to the correct RAN4 table for the old and new dl carrier freq fields, right?
We noted that e.g. SIB16 re-uses the order of inter-frequencies from SIB4. We understand creating completely new lists <5MHz inter-freq (additional list in SIB4 or in new SIB, i.e Options B2, C, D) will have more spec and product impl impact than A/B2.

	Huawei, HiSilicon
	B
or B2 (if it is on the table)
or C 
	Option A: not sure if the reserved ARFCN is working. RAN2 is not the proper group to provide the ARFCN value. On another hand, it is arguable if this solution is against the solution made in the last meeting (i.e., this option doesn’t use the second list in our understanding).
Option B: the second list is added for the carriers less than 5MHz (which is aligned with RAN2 agreements). The reserved/unused band number is used to handle the issue that the network has to provide an entry in the legacy list but the network doesn’t have another neighbor cell frequency >=5MHz.
Option B2: The reserved/unused band number is used to handle the issue that the network has to provide an entry in the legacy list but the network doesn’t have another neighbor cell frequency >=5MHz. Same as option A, it is arguable if this solution is against the solution made in the last meeting (i.e., this option doesn’t use the second list in our understanding). 
Option C: workable, but seems to be overkilled to introduce a new SIB if other solutions are viable.
Option D: not clear how it is working, but sounds complicated.



Summary: Among the options discussed, it appears to the rapporteur that Option C (new SIB) has least amount of support, and more issues have been raised, e.g. signalling overhead, future maintenance overhead.
[bookmark: _Toc162869031][bookmark: _Toc162869690][bookmark: _Toc162869746][bookmark: _Toc162869849][bookmark: _Toc162870166][bookmark: _Toc162870244][bookmark: _Toc162870343][bookmark: _Toc162870430][bookmark: _Toc162988562][bookmark: _Toc162988795][bookmark: _Toc162989022][bookmark: _Toc162989275][bookmark: _Toc162989621][bookmark: _Toc162989814]Option C (new SIB) got more negative comments than support. 
[bookmark: _Toc162869069][bookmark: _Toc162869077][bookmark: _Toc162869700][bookmark: _Toc162869756][bookmark: _Toc162869809][bookmark: _Toc162869859][bookmark: _Toc162870176][bookmark: _Toc162870236][bookmark: _Toc162870353][bookmark: _Toc162870440][bookmark: _Toc162988848][bookmark: _Toc162988922][bookmark: _Toc162989035][bookmark: _Toc162989288][bookmark: _Toc162989632][bookmark: _Toc162989825]Option C (new SIB) is not considered further.

One company added another option D (scenario dependent), which no other companies explicitly supported, and one company indicated option D seems more complicated. Rapporteur agrees with the observation.
[bookmark: _Toc162869032][bookmark: _Toc162869691][bookmark: _Toc162869747][bookmark: _Toc162869850][bookmark: _Toc162870167][bookmark: _Toc162870245][bookmark: _Toc162870344][bookmark: _Toc162870431][bookmark: _Toc162988563][bookmark: _Toc162988796][bookmark: _Toc162989023][bookmark: _Toc162989276][bookmark: _Toc162989622][bookmark: _Toc162989815]No company expressed support for Option D (scenario dependent) other than the proponent. 
[bookmark: _Toc162869070][bookmark: _Toc162869078][bookmark: _Toc162869701][bookmark: _Toc162869757][bookmark: _Toc162869810][bookmark: _Toc162869860][bookmark: _Toc162870177][bookmark: _Toc162870237][bookmark: _Toc162870354][bookmark: _Toc162870441][bookmark: _Toc162988849][bookmark: _Toc162988923][bookmark: _Toc162989036][bookmark: _Toc162989289][bookmark: _Toc162989633][bookmark: _Toc162989826]Option D (scenario dependent) is not considered further.

Out of the remaining options (A, B and B2), original proposal B has less support than B2. One company also indicated potential additional issues of having a critical extension instead of parallel list. 
[bookmark: _Toc162869033][bookmark: _Toc162869692][bookmark: _Toc162869748][bookmark: _Toc162869851][bookmark: _Toc162870168][bookmark: _Toc162870246][bookmark: _Toc162870345][bookmark: _Toc162870432][bookmark: _Toc162988564][bookmark: _Toc162988797][bookmark: _Toc162989024][bookmark: _Toc162989277][bookmark: _Toc162989623][bookmark: _Toc162989816]Option B2 got more support than option B in the original form. 
Now, between the options A and B2:
· Both use non-critical extension parallel list to override the mandatory field in the legacy list. The main difference is that option A proposes to override NR-ARFCN, whereas option B2 suggests overriding using band number.
· Both options will need a confirmation from RAN4 (so that special ARFCN or special Band Number is reserved and not used in the future).
· Option A has lower signaling overhead than B2 (since option A only includes ARFCN-ValueNR in parallel list, whereas option B2 would need to include MultiFrequencyBandListNR-SIB in parallel list.)
[bookmark: _Toc162869035][bookmark: _Toc162869694][bookmark: _Toc162869750][bookmark: _Toc162869853][bookmark: _Toc162870170][bookmark: _Toc162870248][bookmark: _Toc162870347][bookmark: _Toc162870434][bookmark: _Toc162988566][bookmark: _Toc162988799][bookmark: _Toc162989026][bookmark: _Toc162989279][bookmark: _Toc162989624][bookmark: _Toc162989817]Option A has lower signaling overhead than B2.
Given that the company comments indicate slightly more support towards option A compared to B2 (e.g. Ericsson commented option A could be more straightforward, ZTE indicated if there is no issue for mobility case, option A is acceptable), and no technical opposition to option A (other than not using critical extension may be against the previous agreement), and given that option A has lower signaling overhead compared to B2, rapporteur is inclined to propose option A as the way forward.
Additionally, proponent of option A indicates pruning based on band number (option B2) may not be enough. That is because as soon as signaling for ARFCN-NR in dl-CarrierFreq (without suffix) indicates a value that corresponds to a valid GSCN, the UE could go to measure that frequency regardless of what is signaled in frequency band list. On the other hand, proponent of option B2 indicates UE will go to measure that frequency only if it supports the frequency band (i.e. UE would not measure a frequency belonging to non-supported band number).
So, from rapporteur’s perspective, we have couple of options now. We can go with option A which has slightly more support and no strong opposition, or thinking a bit further about it, combination of A&B2 can also work, i.e., both ARFCN and band number (both of which are mandatory today) are overridden by signalling reserved values in legacy list.
[bookmark: _Toc162869036][bookmark: _Toc162869695][bookmark: _Toc162869751][bookmark: _Toc162869854][bookmark: _Toc162870171][bookmark: _Toc162870249][bookmark: _Toc162870348][bookmark: _Toc162870435][bookmark: _Toc162988567][bookmark: _Toc162988800][bookmark: _Toc162989027][bookmark: _Toc162989280][bookmark: _Toc162989625][bookmark: _Toc162989818]There is no clear favorite among option A and option B2, however, there is slightly more support towards option A.

Depending on the resolution of proposal 1, there are two variants of each solution: i.e. using critical extension or non-critical extension.  
After proposal 1 is concluded, next decision to be made is between the following solution directions:
Option A: using special ARFCN value
Option B: using special band number
[bookmark: _Toc162988801][bookmark: _Toc162989028][bookmark: _Toc162989281][bookmark: _Toc162989626][bookmark: _Toc162989819]Both options A and B will need a confirmation of feasibility from RAN4 (so that special ARFCN or special Band Number is reserved and not used in the future).
[bookmark: _Toc162988568][bookmark: _Toc162988802][bookmark: _Toc162989029][bookmark: _Toc162989282][bookmark: _Toc162989627][bookmark: _Toc162989820]Combined A&B is also feasible and could be more robust against different legacy UE implementations (i.e., both ARFCN and band number, which are mandatory today, are overridden by new signalling while reserved values are used in the legacy list).
[bookmark: _Toc162988569][bookmark: _Toc162988803][bookmark: _Toc162989030][bookmark: _Toc162989283][bookmark: _Toc162989628][bookmark: _Toc162989821]RAN2 has to decide among the following solution directions to override existing mandatory field(s) using [critical/non-critical extension conditional on P1 outcome]: Option A: using special ARFCN value, Option B: Using special band number, Combined A&B: use both the special ARFCN value and special band number.
[bookmark: _Toc162869072][bookmark: _Toc162869080][bookmark: _Toc162869703][bookmark: _Toc162869759][bookmark: _Toc162869812][bookmark: _Toc162869862][bookmark: _Toc162870179][bookmark: _Toc162870239][bookmark: _Toc162870356][bookmark: _Toc162870443][bookmark: _Toc162988851][bookmark: _Toc162988925][bookmark: _Toc162989038][bookmark: _Toc162989291][bookmark: _Toc162989634][bookmark: _Toc162989827]Rapporteur way forward: Develop CRs based on Option A ([critical/non-critical extension conditional on P1 outcome] to override dl-CarrierFreq without suffix and use special value for legacy mandatory field). 
[bookmark: _Toc162869073][bookmark: _Toc162869081][bookmark: _Toc162869704][bookmark: _Toc162869760][bookmark: _Toc162869813][bookmark: _Toc162869863][bookmark: _Toc162870180][bookmark: _Toc162870240][bookmark: _Toc162870357][bookmark: _Toc162870444][bookmark: _Toc162988852][bookmark: _Toc162988926][bookmark: _Toc162989039][bookmark: _Toc162989292][bookmark: _Toc162989635][bookmark: _Toc162989828]Send LS to RAN4 asking on feasibility of the selected option. 

LTE SIB24
RAN2#125 already agreed that there is BC issue with LTE SIB24 as well. Therefore a solution would be needed for LTE SIB24. 
Based on the above discussion, companies are asked to provide their view on whether LTE SIB24 solution should also follow ‘similar’ approach as whatever is concluded for NR SIB4. If the preferred solution option for LTE SIB24 is NOT similar as NR SIB4, companies should also indicate the reason why, such as specification impact, impact to other WG(s), signalling overhead, logistical overhead in terms of maintenance of the spec if any further extension or changes are needed in the future, etc.
Q3: Please comment on your preference whether the solution for LTE SIB24 should follow similar solution as NR SIB4.
	Company
	Yes/No
	Comment. If ‘no’, explain why.

	Nokia
	Yes
	It seems preferable to have similar solutions for each SIB(s)

	Qualcomm
	Yes
	

	vivo
	Yes 
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	



Summary: All responding companies indicate LTE SIB24 should follow similar solution as NR SIB4.
[bookmark: _Toc162869038][bookmark: _Toc162869697][bookmark: _Toc162869753][bookmark: _Toc162869856][bookmark: _Toc162870173][bookmark: _Toc162870251][bookmark: _Toc162870350][bookmark: _Toc162870437][bookmark: _Toc162988571][bookmark: _Toc162988805][bookmark: _Toc162989032][bookmark: _Toc162989285][bookmark: _Toc162989629][bookmark: _Toc162989822]All responding companies indicate LTE SIB24 should follow similar solution as NR SIB4. 
[bookmark: _Toc162869074][bookmark: _Toc162869082][bookmark: _Toc162869705][bookmark: _Toc162869761][bookmark: _Toc162869814][bookmark: _Toc162869864][bookmark: _Toc162870181][bookmark: _Toc162870241][bookmark: _Toc162870358][bookmark: _Toc162870445][bookmark: _Toc162988853][bookmark: _Toc162988927][bookmark: _Toc162989040][bookmark: _Toc162989293][bookmark: _Toc162989636][bookmark: _Toc162989829]RAN2 will adopt similar solution as NR SIB4 for LTE SIB24.

NR SIB11
In addition to the discussion about SIB4 and LTE SIB24 above, RAN2 captured “FFS if SIB11 should also be considered”. In NR, SIB11-r16 >> measIdleConfigSIB-r16 >> measIdleCarrierListNR-r16 >> MeasIdleCarrierNR-r16 >> carrierFreq-r17 indicates ARFCN-ValueNR. While SIB11 is generally intended for EMR for SCell frequencies, the standard does not preclude other use by the network.
Q4: Please comment on your preference regarding whether NR SIB11 should also be considered in addition to SIB4 and LTE SIB24.
	Company
	Yes/No
	Comment

	Nokia
	Maybe
	For completeness we could also handle SIB11 but of course if UE vendors don’t think there is no issue with SIB11 eg. UE supporting SIB11 does not have similar issue with ARFCNs in SIB11.  And like rapporteur indicated this SIB is used for speeding up setting CA/DC it seems unlikely that 3MHZ is used for that purpose so maybe not really critical. So maybe we focus at least first on SIB4/24.

	Huawei, HiSilicon
	No
	For early measurement reporting for SCell frequencies, the frequencies to be measured by the UE is configured in RRCRelease-> RRCRelease-v1610-IEs-> MeasIdleConfigDedicated-r16, and the gNB should configure the applicable frequencies supported by the UE (i.e. if the UE doesn’t support the less than 5MHz frequencies, the gNB shouldn’t include that in RRC release message).
SIB11 will provide some additional information for the frequency, but the UE will not use the frequencies not concerned by itself.
We are not sure about other use of SIB11, which is not clear in specs. If there are cases, we should discuss case by case.

	Qualcomm
	Yes
	In our view, the standard does not preclude using SIB11 for other than EMR for SCell freqs by the network or UE. So, in our opinion we cannot always depend on the dedicated indication when the list is also signalled in SIB11. We prefer to fix this also.

	vivo
	Yes 
	UEs supported idle/inactive measurements have similar issue with ARFCNs in SIB11. Similarly, legacy UEs will not be able to measure and be configured <5MHz neighbor cells as CA/DC. As for using a second list or explicitly indicating which ARFCNs belong to <5MHz through the network, we think both are feasible.

	ZTE
	No
	We think there is no need to introduce it in the SIB11 unless there are some valid scenarios.

	Ericsson
	Maybe
	It is always difficult to agree if there is valid scenarios or not.
SIB11 has two frequency lists:
For measIdleCarrierListNR-r16, it seems straightforward to use Option A.
For measReselectionCarrierListNR-r18 (new), a CHOICE can indicate the RAN4 table that the dl carrier freq refers to.



Summary: On whether SIB11 should also be considered, there are mixed responses (2 Yes, 2 No, 2 Maybe).
Q5: If you answer to Q4 is ‘yes’, please indicate your preference on whether NR SIB11 should follow similar solution as SIB4. 
	Company
	Yes/No
	Comment. If ‘no’, explain why.

	Nokia
	Yes (if one thinks SIB11 needs to be handled)
	

	Qualcomm
	Yes 
	

	vivo
	Yes 
	[bookmark: OLE_LINK19]Similar solution as SIB4 or the network explicitly indicates which ARFCNs belong to <5MHz.

	
	
	

	
	
	

	
	
	



Summary: If NR SIB11 were to be considered, companies indicate similar solution as SIB4 should be pursued. 
[bookmark: _Toc162869039][bookmark: _Toc162869698][bookmark: _Toc162869754][bookmark: _Toc162869857][bookmark: _Toc162870174][bookmark: _Toc162870252][bookmark: _Toc162870351][bookmark: _Toc162870438][bookmark: _Toc162988572][bookmark: _Toc162988806][bookmark: _Toc162989033][bookmark: _Toc162989286][bookmark: _Toc162989630][bookmark: _Toc162989823]On whether SIB11 should also be considered, there are mixed responses (2 Yes, 2 No, 2 Maybe). However, if SIB11 were to be considered, companies indicate similar solution as SIB4 should be pursued. No proposal is made.

Misc/Other
Q6: Please list below if there are other open issues which should be addressed in this email discussion.
	Company
	Issue/Question
	Comment/Details

	QC (Rapporteur)
	Paging in <5MHz cell
	It was raised offline to the rapporteur that there may be issue of paging the UEs in the new <5MHz cell. To use the new cells for paging, network should know that the intended/paged UE is capable of receiving paging message in <5MHz cell (i.e. Rel-18 UE supporting this feature). 
[bookmark: _Hlk162005797][bookmark: _Hlk162005712]Companies are asked to indicate their view on this issue and/or anything needs to be done in RAN2/RAN3. E.g. UE in RRC_CONNECTED can report the capability indicating support/no support of <5 MHz cells in a band and corresponding GSCN values. After the UE moves to RRC_IDLE/INACTIVE, how does the 5GC/RAN decide the cells to be used for paging the new UEs?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: Rapporteur added an issue/question on paging in <5MHz cell after the discussion was already started. No other company responded.
[bookmark: _Toc162869075][bookmark: _Toc162869083][bookmark: _Toc162869706][bookmark: _Toc162869762][bookmark: _Toc162869815][bookmark: _Toc162869865][bookmark: _Toc162870182][bookmark: _Toc162870242][bookmark: _Toc162870359][bookmark: _Toc162870446][bookmark: _Toc162988854][bookmark: _Toc162988928][bookmark: _Toc162989041][bookmark: _Toc162989294][bookmark: _Toc162989637][bookmark: _Toc162989830]Whether anything needs to be done for paging in <5MHZ cell can be discussed based on contributions.

Summary 
Based on the email discussion, following observations are made:
Observation 1.	There seems to be confusion on what “by making use of a second list” means in RAN2#125 agreement. Difference in interpretation is on whether the second list can be non-critical extension of the existing list, or whether it must be critical extension.
Observation 2.	Option C (new SIB) got more negative comments than support.
Observation 3.	No company expressed support for Option D (scenario dependent) other than the proponent.
Observation 4.	Option B2 got more support than option B in the original form.
Observation 5.	Option A has lower signaling overhead than B2.
Observation 6.	There is no clear favorite among option A and option B2, however, there is slightly more support towards option A.
Observation 7.	Both options A and B will need a confirmation of feasibility from RAN4 (so that special ARFCN or special Band Number is reserved and not used in the future).
Observation 8.	Combined A&B is also feasible and could be more robust against different legacy UE implementations (i.e., both ARFCN and band number, which are mandatory today, are overridden by new signalling while reserved values are used in the legacy list).
Observation 9.	RAN2 has to decide among the following solution directions to override existing mandatory field(s) using [critical/non-critical extension conditional on P1 outcome]: Option A: using special ARFCN value, Option B: Using special band number, Combined A&B: use both the special ARFCN value and special band number.
Observation 10.	All responding companies indicate LTE SIB24 should follow similar solution as NR SIB4.
Observation 11.	On whether SIB11 should also be considered, there are mixed responses (2 Yes, 2 No, 2 Maybe). However, if SIB11 were to be considered, companies indicate similar solution as SIB4 should be pursued. No proposal is made.

Based on the observations and the discussion, following proposal are made:
Proposal 1:	RAN2 to discuss and clarify the intent of the ‘by making use of a second list’ in RAN2#125 agreement: whether the second list must be critical extension of the existing list or whether it can be non-critical extension (parallel list).
Proposal 2:	Option C (new SIB) is not considered further.
Proposal 3:	Option D (scenario dependent) is not considered further.
Proposal 4:	Rapporteur way forward: Develop CRs based on Option A ([critical/non-critical extension conditional on P1 outcome] to override dl-CarrierFreq without suffix and use special value for legacy mandatory field).
Proposal 5:	Send LS to RAN4 asking on feasibility of the selected option.
Proposal 6:	RAN2 will adopt similar solution as NR SIB4 for LTE SIB24.
Proposal 7:	Whether anything needs to be done for paging in <5MHZ cell can be discussed based on contributions.
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Appendix: Relevant tables from TS 38.101-1
[bookmark: _Hlk143815986]Table 5.4.3.3-2: Applicable SS raster entries per operating band for 3 MHz channel bandwidth
	NR operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n26
	15 kHz
	Case A
	30937 – <1> – 31100

	n28
	15 kHz
	Case A
	30432 – <1> – 30644

	n31
	15 kHz
	Case A
	28955 – <1> – 28967

	n72
	15 kHz
	Case A
	28947 – <1> – 28959

	n85
	15 kHz
	Case A
	30282 – <1> – 30359

	n100
	15 kHz
	Case A
	31240 – <1> – 31242,
31244 – <1> – 31253,
41637

	n106
	15 kHz
	Case A
	31317 – <1> – 31329

	NOTE 1:  SS Block pattern is defined in clause 4.1 in TS 38.213 [8].
NOTE 2:  Only applicable for 12 PRB transmission bandwidth configuration within 3 MHz channel with punctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.



Table 5.4.3.1-2: GSCN parameters for the global frequency for 3 MHz channel bandwidth
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 1000
	N * 600 kHz + M * 50 kHz + 300 kHz,
N = 1:1665, M ϵ {1,3,5} (Note 1)
	26638+3N + (M-3)/2
	26640 – 31634

	NOTE 1:  Only applicable for 15 PRB DCH transmission within 3 MHz channel bandwidth with punctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.


 
Table 5.4.3.1-3: Additional GSCN parameters for band n100
	SS Block frequency position SSREF
(MHz)
	GSCN
	Note

	920.73
	41637
	Only applicable for 12 PRB transmission bandwidth configuration within 3 MHz channel with punctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.

	921.45
	41638
	Only applicable for 20 PRB transmission bandwidth configuration within 5 MHz channel with unpunctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.
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