


3GPP TSG-RAN WG2 #124	Tdoc R2-2312969
Chicago, USA, November 13 – 17, 2023              

Agenda Item:	7.3.3
Source:	Ericsson
Title:	SSB-less SCell operation on inter-band CA for FR1
Document for:	Discussion, Decision
1	Introduction
[bookmark: _Ref178064866]An LS was received from RAN4 concerning SSB-less SCell operation for inter-band CA (R4-2317307). This contribution addresses the LS impact in RAN2.
2	Discussion
In 38.331, the UE can be configured for a serving cell to acquire timing reference from another cell for intra-band case by omitting the field absoluteFrequencySSB for that serving cell. 
[bookmark: _Hlk149314142]absoluteFrequencySSB
[bookmark: _Hlk115276031]Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213 [13], clause 4.1. This is only supported in case the SCell for which the UE obtains the timing reference is in the same frequency band as the cell (i.e. the SpCell or the SCell, respectively) from which the UE obtains the timing reference.
For cells supporting RedCap, on handover, corresponds to the cell-defining SSB. 
According to the RAN4 LS (R4-2317307), for inter-band SSB-less SCell case, the NW should indicate to the UE which cell should be used as reference for acquiring timing and AGC. Since RAN4 did not explicitly indicate what information shall be indicated to the UE to identify the reference cell, RAN2 should first agree on what information shall be indicated to the UE and where to indicate this information.
What information need to be indicated for reference cell:
For indicating reference cell to the UE, NW should provide sufficient information so that UE can identify the cell without any ambiguity. To cover most of the deployments, we think at least cell ID and frequency of the SSB should be provided to the UE so that UE can identify the cell without any ambiguity. In our understanding, indicating physical cell ID alone is not sufficient in all the deployments. In a multi carrier (frequency) deployment, NW may use the same physical cell ID for two frequency layers (e.g., f1, f2) which are deployed as collocated (or covers an overlapping coverage area). If NW indicates the physical cell ID alone, in that case, a UE does not know which cell the UE needs to use for reference (e.g., cell id 1 which is in f1 or cell id 1 which is on f2). Therefore, to cover all deployment scenarios, we think cell ID and frequency information should be indicated for reference cell. We think there are couple of ways in which we could do that: 
1. Introduce a new IE which includes the physical Cell ID and absoluteFrequencySSB  
2. Reuse the existing IE (e.g., ServCellIndex) which can indicate this two information to the UE. ServCellIndex is a UE specific identifier for a cell and it can give all the necessary information to the UE to identify reference cell.
We understand that ServCellIndex can change when some of the cells are added or removed. We think that this may not be an issue as when RRC reconfiguration is performed UE may need to update the reference cell as there is a possibility anyway for NW to update the reference cell. 
Where to indicate the reference cell information:
As per RAN4 agreement, a cell is considered as a SSB less SCell if absoluteFrequencySSB is not present nor SMTC information is present. To figure out whether a cell is an SSB-less SCell or not, the UE needs to read the FrequencyInfoDL field. Since UE reads FrequencyInfoDL to figure out whether a cell is SSB-less SCell or not, we think it is logical to indicate the reference cell information in FrequencyInfoDL and not in some other IE. 
[bookmark: _Toc149844721]A new field (i.e., ServCellIndex) is included in FrequencyInfoDL IE to indicate the reference cell for an inter-band SSB-less SCell. 
The LS also states that a “default cell” will also be defined by RAN4, hence this new field to be included should be optional, and the “default cell” behaviour should apply when both the new field and absoluteFrequencySSB are absent.
[bookmark: _Toc149844722]For inter-band SSB-less SCell, if the field that indicates a reference cell is absent and the field absoluteFrequencySSB is also absent, the UE acquires timing reference from a “default cell”. 
Based on proposal 1 and 2, TPs are provided in Annex capturing the aspects discussed above.
[bookmark: _Toc149844723]RAN2 to agree on the TP provided for 38.331.
[bookmark: _Toc149844724]RAN2 to agree on the TP provided for 38.300.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A new field (i.e., ServCellIndex) is included in FrequencyInfoDL IE to indicate the reference cell for an inter-band SSB-less SCell.
Proposal 2	For inter-band SSB-less SCell, if the field that indicates a reference cell is absent and the field absoluteFrequencySSB is also absent, the UE acquires timing reference from a “default cell”.
Proposal 3	RAN2 to agree on the TP provided for 38.331.
Proposal 4	RAN2 to agree on the TP provided for 38.300.
 

4	TP to 38.331
FrequencyInfoDL information element
-- ASN1START
-- TAG-FREQUENCYINFODL-START

FrequencyInfoDL ::=                 SEQUENCE {
    absoluteFrequencySSB                ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SpCellAdd
    frequencyBandList                   MultiFrequencyBandListNR,
    absoluteFrequencyPointA             ARFCN-ValueNR,
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    ...,
    [[
    refServCellIndex                    ServCellIndex                                OPTIONAL    -- Need R
    ]]
}

-- TAG-FREQUENCYINFODL-STOP
-- ASN1STOP

	FrequencyInfoDL field descriptions

	absoluteFrequencyPointA
Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A (see TS 38.211 [16], clause 4.4.4.2). Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.

	absoluteFrequencySSB
Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The CD-SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15] or TS 38.101-5 [75]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213 [13], clause 4.1. This is only supported in case the SCell for which the UE obtains the timing reference is in the same frequency band as the cell (i.e. the SpCell or the SCell, respectively) from which the UE obtains the timing reference.
For cells supporting RedCap, this field corresponds to the CD-SSB.

	frequencyBandList
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

	refServCellIndex
Indicates the SpCell or SCell from which the UE obtains coarse timing and AGC reference for this serving cell as described in TS 38.213 [13], clause x.y. This field is only configured when absoluteFrequencySSB and SMTC are not configured for this serving cell and in case the SpCell or SCell from which the UE obtains the timing reference is not in the same frequency band as this serving cell. If this field and absoluteFrequencySSB are absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213 [13], clause x.y.

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology (SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).



4	TP to 38.300
15.4.2.x4	Inter-band CA SSB-less SCell
Editor’s note: FFS on content and whether a section is needed for inter-band SSB-less.
For an SCell, a UE may obtain coarse timing and AGC reference from another serving cell in case the UE is not provided with SSB and SMTC configuration for this SCell, as described in TS 38.213 [13], clause x.y. 




