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[bookmark: _Ref35586532]Introduction
The NES WID [1] identifies the objectives for SSB-less operation as follows:
	1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]


In RAN2#122 meeting, the following agreements are achieved:
	If RAN4 conclude SSB-less SCell for inter-band CA for FR1 and co-located cells is feasible, the signaling of intra-band CA (including RRC change on timing of SSB-less SCell and capability signaling) can be considered as its baseline. Whether other new signaling is required depends on RAN4 input.
If RAN4 concludes it is feasible, RAN2 can further work on at least the following specification impacts:
-	RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
-	UE capability reporting to indicate whether UE supports configuration of inter-band SCell that does not transmit SS/PBCH block.


In this contribution, we will give our views on the specification impact to UE capability and SSB-less SCell operation in the scenario 1.
Discussion
1.1. UE capability
	csi-RS-MeasSCellWithoutSSB
Defines whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured for a cell that does not transmit SS/PBCH block. A UE that supports this feature shall also support scellWithoutSSB.
	FS
	No
	N/A
	N/A

	scellWithoutSSB
Defines whether the UE supports configuration of SCell that does not transmit SS/PBCH block. This is conditionally mandatory with capability signalling for intra-band CA but not supported for inter-band CA.
	FS
	CY
	N/A
	N/A


Based on above UE capability description in TS 38.306, the legacy csi-RS-MeasSCellWithoutSSB and scellWithoutSSB are used to indicate that UE support the CSI-RS measurement on SSB-less SCell for intra-band CA but not for inter-band CA. For SSB-less SCell with inter-band CA on FR1 and co-located cells, as it is not sure whether extra UE capability to support measurement is needed, so it may be RAN4 scope to determine whether to extend legacy IE or introduce a new UE capability. Hence, it is suggested to wait for RAN4 progress before we make any decision on UE capability for TRS measurement.
Proposal 1: Wait for RAN4 progress on the UE capability for TRS measurement on SSB-less SCell with inter-band CA for FR1 and co-located cells. 
1.2. SSB-less SCell operation
In RAN4#107meeting, the following agreements and conclusions on NES on RRM have been achieved:
	· Agreements
· Continue RAN4 work on the following SSB-less SCell scenarios
· [bookmark: _Hlk135992926]Scenario 1: SCell without SSB transmission and with TRS transmission
· [bookmark: _Hlk135992935]Scenario 2a: SCell without SSB transmission and without any other DL transmissions, but with UL reception at the NW side
· [bookmark: _Hlk135993166]Note: No RAN1 impacts are expected, and no RAN4 requirements will be defined if the scenario is not supported from RAN1 specification perspective.
· Deprioritize RAN4 work on the following SSB-less SCell scenario
· [bookmark: _Hlk135992945]Scenario 2: SCell without SSB transmission and without TRS transmission


In RAN#101 meeting, the following agreements on scenarios are made:
	conclusion: scenario 2a is not specified in REL-18.


Based on above agreements, the scenario 1, i.e., SCell without SSB transmission and with TRS transmission is agreed as the supported scenario. 
Open issues
The open issues associated to SSB-less SCell are as follows based on the [POST123bis][021][NES] 38.331 Running CR email. 
· Issue 2-1: SSB-less SCell operation impact on the RRC specification.
· Issue 2-2: Implementation of indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. 
Based on LS [1] as below, for issue 2-2, one indication will be introduced to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell, and default cell will be defined by RAN4 as UE inner operation if the indication is not provided. Hence, this indication could be configured to UE by dedicated RRC signaling to give the reference cell information to UE. Furthermore, considering the signaling overhead, the reference cell could be indicated by serving cell index (i.e. )ServCellIndex, no extra PCI, SSB frequency needs to be provided.
	1. Overall Description:
Under the release 18 work item on network energy saving, to enable SSB-less SCell operation, RAN4 agrees to introduce indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. RAN4 will define “by default cell” as reference cell if the indication is not provided, The reference cell means it is the timing reference and AGC source of SSB-less SCell. If the reference cell is an SCell or PSCell, it should be an activated SCell or activated PSCell. The details of the signalling are up to RAN2. 
RAN4 also has agreement on SSB-less SCell. If the UE is not provided with SSB configuration (absoluteFrequencySSB) in the SCell (FrequencyInfoDL) nor SMTC configuration for the SCell, this cell is regarded as SSB-less SCell.


Proposal 2: The serving cell index is used to configure which cell is the reference cell for SSB-less SCell.
For issue 2-1, the legacy absoluteFrequencySSB needs to be updated to include the case of inter-band for SSB-less SCell and reference cell.
Proposal 3: The legacy absoluteFrequencySSB needs to be updated to include the case of inter-band for SSB-less SCell and reference cell, the revision is as follows:
	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,. whichThis 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, or UE obtains timing reference from the reference cell configured by network in case the SCell for which the UE obtains the timing reference is in the different frequency band from the reference cell from which the UE obtains the timing reference.
For cells supporting RedCap, this field corresponds to the CD-SSB.



On timing, L1/L3 measurement and TA
For scenario 1, some companies in RAN4 also discuss the issues on timing, TA and L1/L3 measurements. For TA, some details on how UE could perform the timing based on the SSB of reference cell are under discussion. Therefore, it is better for RAN2 to wait for RAN4 further conclusions before starting any design of higher layer procedures on timing.
Proposal 4: RAN2 waits for RAN4 further conclusions before starting any design of higher layer procedures specific on timing of SSB-less SCell for inter-band CA for FR1.

	Sub-topic 1-4 L1 measurement for SSB-less Scell
Issue 1-4-1: Whether to have L1 measurement on SSB-less SCell
Agreement:
· When CSI-RS based L1 measurement is configured, legacy requirements apply. 
· No RRM spec impact.
Sub-topic 1-5 L3 measurement for SSB-less SCell
Issue 1-5-1: L3 RRM requirements 
Agreement:
· No RRM impacts on L3 measurement for inter-band SSB-less operation.
…..

Issue 1-6-9: TAG
Agreement:
· No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.


Above are the agreements from [3] at RAN4#108bis meeting, it can be seen that there is no RRM impact to L1 CSI-RS measurement and L3 measurement, so UE could perform the CSI-RS based L1/L3 measurement at SSB-less SCell as legacy behavior, there is no further spec impact on RAN2 . For TA, RAN4 restricts that SSB-less SCell is configured in the same TAG as the reference serving cell, no extra TA issue will be explored, then, UE could perform the RA procedure as legacy and use the TA of the reference cell.
Proposal 5: UE will perform the CSI-RS based L1/L3 measurement at SSB-less SCell as legacy behavior, there is no further spec impact on RAN2.
Proposal 6: UE could perform the RA procedure as legacy and use the TA of the reference cell in the same TAG.
On SCell activation
	· [bookmark: _Toc83661141][bookmark: _Toc131023581]6.1.3.55	Enhanced SCell Activation/Deactivation MAC CEs
The Enhanced SCell Activation/Deactivation MAC CE with one octet Ci field is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of seven C-fields, one R-field and zero or more TRS IDj fields in ascending order based on the ScellIndex for SCells indicated by the Ci field(s) to be activated. The Enhanced SCell Activation/Deactivation MAC CE of with one octet Ci field is defined as follows (Figure 6.1.3.55-1).
The Enhanced SCell Activation/Deactivation MAC CE with four octet Ci field is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of 31 C-fields, one R-field and zero or more TRS IDj fields in ascending order based on the ScellIndex for SCells indicated by the Ci field(s) to be activated. The Enhanced SCell Activation/Deactivation MAC CE with four octet Ci field is defined as follows (Figure 6.1.3.55-2).
-	Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated and that a TRS IDj field is included for the SCell. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated and that no TRS ID field is included for this SCell;
-	TRS IDj: If TRS IDj is set to a non-zero value, it indicates the corresponding TRS address by scellActivationRS-Id as specified in TS 38.331 [5] is activated. If TRS IDj is set to zero, it indicates that no TRS is used for the corresponding SCell;
-	R: Reserved bit, set to 0.


Based on above procedure, the specification TS 38.323 already supports the TRS-level SCell activation/deactivation. Since SSB-less SCell in scenario 1 is with TRS, so the SSB-less SCell activation/deactivation could be at TRS level. Then, the legacy Enhanced SCell Activation/Deactivation MAC CEs could be considered as the baseline for the Activation/Deactivation of SCell without SSB transmission and with TRS transmission.
Proposal 7: The legacy Enhanced SCell Activation/Deactivation MAC CEs could be considered as the baseline for the Activation/Deactivation of SCell without SSB transmission and with TRS transmission.
Conclusion
This contribution discusses topics associated with the WID objective for SSB-less operation, resulting in the following proposals:
Proposal 1: Wait for RAN4 progress on the UE capability for TRS measurement on SSB-less SCell with inter-band CA for FR1 and co-located cells. 
Proposal 2: The serving cell index is used to configure which cell is the reference cell for SSB-less SCell.
Proposal 3: The legacy absoluteFrequencySSB needs to be updated to include the case of inter-band for SSB-less SCell and reference cell, the revision is as follows:
	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,. whichThis 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, or UE obtains timing reference from the reference cell configured by network in case the SCell for which the UE obtains the timing reference is in the different frequency band from the reference cell from which the UE obtains the timing reference.
For cells supporting RedCap, this field corresponds to the CD-SSB.


Proposal 4: RAN2 waits for RAN4 further conclusions before starting any design of higher layer procedures specific on timing of SSB-less SCell for inter-band CA for FR1.
Proposal 5: UE will perform the CSI-RS based L1/L3 measurement at SSB-less SCell as legacy behavior, there is no further spec impact on RAN2.
Proposal 6: UE could perform the RA procedure as legacy and use the TA of the reference cell in the same TAG.
Proposal 7: The legacy Enhanced SCell Activation/Deactivation MAC CEs could be considered as the baseline for the Activation/Deactivation of SCell without SSB transmission and with TRS transmission.
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