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1. Introduction
In last meeting, RAN4’s discussion focus on the NES scenario and the RTD conditions for scenario 1. In this contribution, we keep focusing on Scenario 1 and further provide our views on the side conditions and feasibility study.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Discussion
2.1.  Feasibility conditions and RRM requirements for SSB-less SCell activation for Scenario 1
Issue 1-2-1: RTD conditions for scenario 1
Agreements
· Define requirements for RTD ≤ CP
· note: the CP corresponding to the [largest SCS across CCs or SCell SCS]
· FFS if additional requirements shall be considered for RTD ≤ 260ns
· Performance requirements (RRM and/or demodulation) need to be introduced for the scenario with RTD ≤ CP to guarantee proper performance on the SCell
As agreed in last meeting, RTD ≤ CP is one of the feasibility condition of SSB-less SCell activation for Scenario 1 and performance requirements will be introduced under such condition. Based on our understanding, for different feasibility conditions, the RRM SCell activation delay requirements should be considered in different levels, since UE need different processing behavior. Under the discussion of Issue 1-3-1, we give our overall analysis considering all feasibility conditions.
Observation 1: Requirements shall be considered separately for different level of  feasibility conditions.
Issue 1-2-2: Power difference conditions for scenario 1
Since UE supports inter-band CA, UE shall have 2 Rx chains (AGC modules) to process the DL from SSB-less SCell and other active serving cells. Thus, the scenario 1 is feasible when receiving power difference larger than 6dB. UE could finish the coarse and fine AGC adjustment through following two methods separately or together:
· TRS-based AGC adjustment
· NW indicate the transmit power difference between the reference cell and target cell to UE through current signalling “SS-PBCH-blockPower” in ServingCellConfigCommon IE
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Proposal 1: Scenario 1 is feasible when receiving power difference larger than 6dB.
Issue 1-2-4: QCL/TCI indication for Scenario 1
Proposals:
· Proposal 1: RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.  (QC, CATT, Apple, Nokia, Huawei, MTK, CTC, Samsung, Intel)
· Proposal 2: Without QCL configuration between the RSs from inter-band carriers (Nokia, CMCC)
· Proposal 2a: TCI state indication may not be needed to complete the SSB less SCell activation. (Ericsson)
Recalling to the intra-frequency CA SSB-less SCell activation case, the activation delay requirement is 3ms, which only contains the MAC CE processing delay. The QCL-Type information is not used by UE. 
Similarly, in inter-frequency CA SSB-less SCell activation case, the QCL-Type information is not essential for UE. UE could acquire the time/frequency information by TRS tracking or mapping between reference cell frequency and SSB-less SCell frequency. Therefore, the QCL-Type configuration between RSs is not one of the feasibility condition for SSB-less SCell activation.
Proposal 2: QCL-Type configuration between RSs is not a feasibility condition for SSB-less SCell activation.
Issue 1-2-5: TRS related
Proposal:
· Periodic TRS/A-TRS
· Proposal 1a: Periodic TRS is available for fine time/freq tracking purpose. (QC, Huawei, Apple)
· Proposal 1b: A-TRS can be consider for SSB-less SCell activation (Apple, Huawei, Vivo) 
· Proposal 1c: RAN4 to clarify what type of TRS is intended for SSB-less SCell operation in Scenario 1. (Nokia)
· Whether TRS is needed for SSB-less SCell activation:
· Proposal 1: TRS monitoring is not needed for SSB-less SCell activation (i.e. 3ms SCell activation delay is achieved). (Nokia)
· Proposal 1a: RAN4 to study whether transmitting no TRS would work or not (Ericsson)
· Proposal 2: TRS monitoring is needed for SSB-less SCell activation (wherein >3ms SCell activation delay is expected). (Nokia)
From UE perspective, TRS monitoring is not needed when RTD and RPD condition is very well, for example, RTD<260ns and RPD<6dB. Otherwise, TRS monitoring is needed for time/frequency sync and AGC adjustment.
From network perspective, TRS is needed to be transmitted as defined in TS 38.214, both periodic TRS and A-TRS can support SCell activation purpose.
Proposal 3: From network perspective, TRS is needed to be transmitted, both periodic TRS and A-TRS can support SCell activation purpose.
Proposal 4: From UE perspective, whether TRS monitoring is needed or not depends on RTD and RPD conditions.
Issue 1-3-1: SCell activation requirements
Different side conditions correspond to different UE behavior during SCell activation, moreover, different SCell activation delay requirement, which are packaged. Generally, we think there are three cases under scenario 1.
	Scenario 1, Case 1

	Side conditions
	UE sync behavior
	SCell activation delay requirement

	RTD
	≤ 260ns
	Borrow the timing from the inter-band active serving cell directly for sync and DL demodulation, UL transmission
	Tactivation_time=3ms

	Reception power difference
	Within 6dB
	Use the same AGC module and AGC gain as the inter-band active serving cell
	



	Scenario 1, Case 2

	Side conditions
	UE sync behavior
	SCell activation delay requirement

	RTD
	260ns < RTD < CP
	Borrow the timing from the inter-band active serving cell for coarse sync, and use TRS for fine sync
	Tactivation_time larger than 3ms, cover fine time/frequency sync delay

	Reception power difference
	Within 6dB
	Use the same AGC module and AGC gain as the inter-band active serving cell
	



	Scenario 1, Case 3

	Side conditions
	UE sync behavior
	SCell activation delay requirement

	RTD
	260ns < RTD < CP
	Borrow the timing from the inter-band active serving cell for coarse sync, and use TRS for fine sync
	Tactivation_time larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay

	Reception power difference
	Larger than 6dB
	Use the separate AGC module and different AGC gain between the SSB-less SCC and the FR1 inter-band active serving CC.
	


Observation 2: Different side conditions correspond to different UE behavior during SCell activation, moreover, different SCell activation delay requirement, which are packaged. 
Proposal 5: There are three cases under Scenario 1, which are:
· Case 1:
· RTD: ≤ 260ns
· RPD: Within 6dB
· SCell activation delay requirement: Tactivation_time=3ms
· Case 2:
· RTD: ≤ 260ns < RTD < CP
· RPD: Within 6dB
· SCell activation delay requirement: Tactivation_time larger than 3ms, at least cover fine time/frequency sync delay.
· Case 3:
· RTD: ≤ 260ns < RTD < CP
· RPD: Larger than 6dB
· SCell activation delay requirement: Tactivation_time larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay.
2.2.  L1/L3 measurement for SSB-less Scell
Issue 1-4-1: Whether to have L1 measurement on SSB-less SCell
If UE actives the SSB-less SCell, it means all side conditions about time/freq/power are fulfilled by UE. Therefore, after SSB-less SCell activation, whether UE need to perform L1 measurement on SSB-less SCell can up to network decision. If network configures CSI-RS based L1 measurements to UE, then UE should perform L1 measurements, the legacy requirements can be applied. If network doesn’t configure CSI-RS based L1 measurements to UE, then UE is not needed to perform L1 measurements.
Proposal 6:  Whether UE need to perform L1 measurement on SSB-less SCell can up to network decision. 
· If network configures CSI-RS based L1 measurements to UE, then UE should perform L1 measurements, the legacy requirements can be applied. 
· If network doesn’t configure CSI-RS based L1 measurements to UE, then UE is not needed to perform L1 measurements.
Issue 1-5-1: L3 RRM requirements 
The SSB-less SCell operation is only for co-located scenario and all side conditions about time/freq/power are fulfilled by UE. Besides In such case, the L3 measurement is mainly for mobility, we think it can be skipped. The mobility for SSB-less SCell could follow the L3 measurement on Pcell or other active cells.
Proposal 7: The L3 measurements on SSB-less SCell can be skipped. 
2.3. Others
Issue 1-6-1: Reference Cell 
Issue 1-6-2: Reference Cell indication 
We support to introduce an optional indication for network to indicate which Cell/CC could be taken as reference cell during SSB-less SCell operation, since network has more information about time/frequency and power relationship among Cells/CCs.
If network doesn’t configure such indication to UE, we propose to define the default UE behavior. UE should first consider the PCell as the reference cell, since the PCell could keep being activated and transmit the SSB all the time.
Proposal 8: Introduce an optional indication for network to indicate which Cell/CC could be taken as reference cell during the SSB-less SCell operation.
Proposal 9: If network doesn’t indicate the reference cell, UE should first consider the PCell as the reference cell.
Issue 1-6-3: UE capability
Proposals
· Proposal 1: UE capability for SSBless SCell should be defined per band combo where the band combo indicate the bands of reference cell and the SSBless SCell: (QC, Huawei, Ericsson)
· Proposal 1a: (Ericsson)
· RAN4 to agree to introduce UE capability to indicate which bands UE can support SSB less operation
· RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured
· RAN4 can send LS to RAN2 to introduce the UE capability signalling. 

· Proposal 2: If FR1 inter-band SSB-less SCell operation is introduced in R18 NES, the existing capability scellWithoutSSB can be expanded to cover the R18 FR1 inter-band CA case (Apple)
· Proposal 2a: New capabilities should be specified for intra-band non-contiguous CA and inter-band CA similar as scellWithoutSSB, or current definition of scellWithoutSSB should be extended to support SSB-less SCell for intra-band non-contiguous CA and inter-band CA scenarios. (SS)
For inter-band SSB-Less SCell activation, whether the SSB-Less SCell activation can be supported depends on UE capability of performing time/frequency sync and AGC adjustments. Such UE capability may be various in different BC configuration. Therefore, we support to define the UE capability per band combination.
Proposal 10: The UE capability for inter-band SSB less SCell activation can be defined per band combination.

Issue 1-6-4: Intra-band CA
In our understanding, the activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation.
Proposal 11: The activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation.

Issue 1-6-7: TAG
Since R18 focus on the co-located scenario, we think the SSB-less SCell and the reference serving cell in the same TAG is the most typical case. We are fine of not specifying RRM requirements if such condition is not fulfilled.
Proposal 12: No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.
3. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Observation 1: Requirements shall be considered separately for different level of  feasibility conditions.
Proposal 1: Scenario 1 is feasible when receiving power difference larger than 6dB.
Proposal 2: QCL-Type configuration between RSs is not a feasibility condition for SSB-less SCell activation.
Proposal 3: From network perspective, TRS is needed to be transmitted, both periodic TRS and A-TRS can support SCell activation purpose.
Proposal 4: From UE perspective, whether TRS monitoring is needed or not depends on RTD and RPD conditions.
Observation 2: Different side conditions correspond to different UE behavior during SCell activation, moreover, different SCell activation delay requirement, which are packaged. 
Proposal 5: There are three cases under Scenario 1, which are:
· Case 1:
· RTD: ≤ 260ns
· RPD: Within 6dB
· SCell activation delay requirement: Tactivation_time=3ms
· Case 2:
· RTD: ≤ 260ns < RTD < CP
· RPD: Within 6dB
· SCell activation delay requirement: Tactivation_time larger than 3ms, at least cover fine time/frequency sync delay.
· Case 3:
· RTD: ≤ 260ns < RTD < CP
· RPD: Larger than 6dB
· SCell activation delay requirement: Tactivation_time larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay.
Proposal 6:  Whether UE need to perform L1 measurement on SSB-less SCell can up to network decision. 
· If network configures CSI-RS based L1 measurements to UE, then UE should perform L1 measurements, the legacy requirements can be applied. 
· If network doesn’t configure CSI-RS based L1 measurements to UE, then UE is not needed to perform L1 measurements.
Proposal 7: The L3 measurements on SSB-less SCell can be skipped. 
Proposal 8: Introduce an optional indication for network to indicate which Cell/CC could be taken as reference cell during the SSB-less SCell operation.
Proposal 9: If network doesn’t indicate the reference cell, UE should first consider the PCell as the reference cell.
Proposal 10: The UE capability for inter-band SSB less SCell activation can be defined per band combination.
Proposal 11: The activation requirements together with corresponding side conditions specified for inter-band SSB-less SCell could also be applied to intra-band non-contiguous SSB-less SCell activation.
Proposal 12: No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.
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The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB,
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ServingCellConfigCommon SEQUENCE {¢

physCellId PhysCellId OPTIONAL,
downlinkConfigCommon DownlinkConfigCommon OPTIONAL,
uplinkConfigCommon UplinkConfigCommon OPTIONAL,
supplementaryUplinkConfig UplinkConfigCommon OPTIONAL,
n-TimingAdvanceOffset ENUMERATED { n0, n25600, n39936 } OPTIONAL,
ssb-PositionsInBurst CHOICE {¢

shortBitmap BIT STRING (SIZE (4)),¢

mediumBitmap BIT STRING (SIZE (8)),¢

longBitmap BIT STRING (SIZE (64))¢
} OPTIONAL,
ssb-periodicityServingCell ENUMERATED { ms5, ms10, ms20, ms40, ms80, msl60, spare2, sparel }  OPTIONAL,
dmrs-TypeA-Position ENUMERATED {pos2, pos3},¢
lte-CRS-ToMatchAround SetupRelease { RateMatchPatternLTE-CRS } OPTIONAL, Me
rateMatchPatternToAddModList, SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern OPTIONAL, nel
rateMatchPatternToReleaseList SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, Need Ne

Release 17 841 3GPP TS 38.331 V17.1.0 (2022-06)«
ssbsubcarrierSpacing SubcarrierSpacing OPTIONAL, - d HOAn
i TDD-UI-DIL-Configcommon QPTIONAL. - Cond Tppo
INTEGER (-60..50),< |

e
channelAccessMode-rl6 CHOICE {¢

dynamic NULL, ¢

semistatic SemiStaticChannelAccessConfig-rl6e

} OPTIONAL, ——




