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1. Introduction
In last RAN4#108 meeting, the WF for NES has been agreed in [1]. There are still some opens issues for further discussion, and in this contribution, we continue the discussion on the RRM impact for NES feature.
In RAN#101 meeting, the following agreement has been made:
		conclusion: scenario 2a is not specified in REL-18



2. Discussion
Issue 1-1-1: Scenarios 
According to the conclusions in this RAN #101 meeting, RAN4 only needs to consider scenario 1 for SSB-less SCell operation for FR1 inter-band collocated CA in R18.

Proposal 1: RAN4 to only consider scenario 1 for SSB-less SCell operation for FR1 inter-band collocated CA in R18.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-2-1: RTD conditions for scenario 1
Issue 1-2-2: Power difference conditions for scenario 1
Issue 1-2-4: QCL/TCI indication for Scenario 1

The agreement and remaining issues from last meeting are as followings:
	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




In order to support SSB-less activation for FR1 inter-band case, we need to make sure the RTD of existing serving cell and target SSB-less SCell is within a certain threshold, i.e., ±260ns, and power difference is also within a certain threshold, i.e., 6dB. In existing SSB-less SCell activation for FR1 intra-band contiguous case, it was specified that,
	If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms for UE supporting scellWithoutSSB, provided
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]-	The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and 
-	The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
-	The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band. 



To reuse the coarse timing from an inter-band FR1 serving cell, the RTD between the SSB-less SCell the SSB-less SCell and the FR1 inter-band active serving cell shall be at least smaller than CP length. Since the CP length in 30kHz SCS case is 2.34us, the 3us cannot be used for the condition for all SCS cases in FR1. On the other hand, TAE is still under discussing in RF session, and it’s better to determine the RTD side condition after RF conclusion on TAE. Thus, it makes more sense to use CP as the upper bound for RTD before the conclusion from RF session. 

In our view, it’s not necessary to define two set of side conditions for RTD, since the performance of reusing timing from existing active serving cell to the target SSB-less SCell is same, as long as the RTD is less than CP. For FR1 inter-band CA, the UE implementation would not be changed for different RTD side conditions, i.e., RTD is the side condition for requirement design but not a condition to differentiate UE implementations. In order to support single FFT implementation at UE, the CP level RTD shall be defined corresponding to the largest SCS across CCs.

Proposal 2: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of RTD can be defined. 
· RTD ≤ CP, (note: the CP corresponding to the largest SCS across CCs).
· No need to consider additional requirements for RTD ≤ 260ns.

Proposal 3: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the difference of the reception power with the FR1 inter-band active serving cell is within 6dB.

The QCL/TCI condition is to reflect the channel conditions through different CCs, and same condition from intra-band SSB-less SCell activation can be reused for scenario 1. 

Proposal 4: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the target SSB-less SCell is (are) QCL-TypeC with SSB(s) of an FR1 inter-band active serving cell.

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)



In our view, periodic TRS could be used for most of SSB-less SCell operations, e.g., L1 measurement and date channel reception, however, A-TRS can be used for SSB-less SCell activation, similar as in R17 (efficient SCell activation). Thus, we prefer to differentiate the TRS type for different SSB-less SCell operations.

Proposal 5: In scenario 1 for R18, RAN4 to consider A-TRS for SSB-less SCell activation only, and to consider periodic TRS for all the other SSB-less SCell operations.

Issue 1-3-2: SCell activation requirements 
The agreement and remaining issues from last meeting are as followings:
	Proposals:
· Proposal 1: SSB less SCell activation delay can be 3 ms: (SS, Nokia, Huawei, CMCC, CATT, ZTE for scenario 1 and 2a, Intel, CTC)
· Proposal 1a: TRS monitoring is not needed for SSB-less SCell activation (i.e. 3ms SCell activation delay is achieved). (Nokia)
· Proposal 1b: For FR1 co-located SSB-less inter-band CA, when the conditions defined above are met, the SCell activation delay can be further reduced to 3ms (e.g., Tactivation_time=3ms). (CATT, Intel, SS, CTC)
· Proposal 1c: Under side condition of 260ns RTD (set 3) and 6dB power difference, Tactivation_time is 3 ms. (Huawei)
· Proposal 1d: (CMCC):
· RTD: ≤ 260ns
· RPD: Within 6dB
· TCI/QCL indication: QCL-Type-C could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
· Frequency domain separation between CCs:  Small(negligible) frequency domain separation
· SCell activation delay requirement: Tactivation_time=3ms

· Proposal 2: SSB less SCell activation delay can be longer than 3 ms: (Nokia, CMCC, Huawei, Vivo, Apple)
· Proposal 2a: TRS monitoring is needed for SSB-less SCell activation (wherein >3ms SCell activation delay is expected). (Nokia)
· Proposal 2b: (CMCC)
· Case 2:
· RTD: ≤ 260ns < RTD < min(CP, 3us) 
· RPD: Within 6dB
· TCI/QCL indication: No QCL-ed relationship could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
· Frequency domain separation between CCs:  large(general) frequency domain separation
· SCell activation delay requirement: Tactivation_time larger than 3ms, at least cover fine time/frequency sync delay, the impact due to lack of QCL-ed relationship need further study
· Case 3:
· RTD: ≤ 260ns < RTD < min(CP, 3us) 
· RPD: Larger than 6dB
· TCI/QCL indication: No QCL-ed relationship could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
· Frequency domain separation between CCs:  General frequency domain separation
· SCell activation delay requirement: Tactivation_time larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay, the impact due to lack of QCL-ed relationship need further study

· Proposal 2c: Under side condition of less than CP RTD (set 2) and 6dB power difference, Tactivation_time is Tfirst_TRS +3 ms or Tfirst_ATRS+3 ms (Huawei)
· Proposal 2d: (Vivo)
The SSB-less SCell activation requirements are only applicable if the Ês/Iot ≥ -2dB and the SSB of the timing reference serving cell meeting detectable condition in 9.2 of TS 38.133
-	If an SSB-less SCell is configured with CSI-RS based L3 measurement, and UE has reported one MR within a predefined period, the SSB-less SCell is unknown
	The activation delay of a known SSB-less SCell is TfirstTRS + 5ms or TfirstA-TRS + 5ms.
-	Otherwise, the SSB-less SCell is unknown
The activation delay of an unknow SSB-less SCell is TfirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms
· Proposal 2e: (Apple):
· use fast SCell Activation Delay Requirement for FR1(section 8.3.16 of TS38.133) as the baseline to specify the requirement for FR1 SSB-less SCell activation, e.g., A-TRS is used for fine timing tracking and fine AGC settling.



We think it’s feasible to use A-TRS for inter-band FR1 SSB-less SCell activation scenario 1 (as in proposal 5), however this A-TRS shall use the coarse timing and coarse AGC from another inter-band FR1 active serving cell. In our view, using A-TRS for inter-band FR1 unknown SCell activation enhancement shall follow the similar requirement as for FR1 intra-band unknown SCell fast activation, i.e., TFirstATRS + Tgap + TATRS + 5ms, which means UE still needs to do fine time tracking and fine AGC settling on the unknown SCell by using A-TRS, since UE may still use different RF chains for inter-band CCs. We support proposal 2e in the last meeting candidates:
Proposal 6: use fast SCell Activation Delay Requirement for FR1(section 8.3.16 of TS38.133) as the baseline to specify the requirement for FR1 SSB-less SCell activation, e.g., A-TRS is used for fine timing tracking and fine AGC settling, i.e., TFirstATRS + Tgap + TATRS + 5ms. 

Issue 1-4-1: Whether to have L1 measurement on SSB-less SCell 
The agreement and remaining issues from last meeting are as followings:
	Proposals
· Proposal 1: L1 measurement on less SCell is not needed. (MTK, CMCC, CATT, Huawei, CTC, ZTE)
· Proposal 1a: For SSB-less SCell activation, when the conditions about RTD, power imbalance and TRS are met, the L1/L3 measurement can be skipped (CATT)
· Proposal 1b: No L1/L3 measurement on the inter-band SSB-less SCell (MTK)
· Proposal 1c: When RTD, power difference conditions are ensured and CSI-RS based L1 measurement is not configured, L1 measurement on SSB-less SCell is not needed. (CMCC)
· Proposal 1d: No new measurement requirement is specified for L1 or L3 measurements for SSB-less SCell operations. (Intel)
· Proposal 1e: When CSI-RS based L1 measurement isn’t configured and the conditions of RTD/power difference/QCL indication defined above are fulfilled, L1 measurement on SSB-less SCell can be skipped. (CTC)
· Proposal 1f: Sharing the L1/L3 measurement results between the SSB-less SCell and reference cell (ZTE)
· Proposal 2: CSI-RS based L1 measurement is needed on SSB-less SCell (Apple, CMCC, SS, Huawei, CTC)
· Proposal 2a: RAN4 to assume no SSB but with CSI-RS resource for L1 measurement on the FR1 inter-band SSB-less SCell (Apple)
· [bookmark: _Hlk135225708]Proposal 2b: If the conditions are not met but CSI-RS based measurement is supported and configured, L1 measurement needs to be specified for SSB-less SCell operation. (CATT)
· Proposal 2c: When CSI-RS resources for L1 measurement are configured, the legacy requirements for CSI-RS based L1 measurement can be reused for SSB-less SCell operation. (Huawei, CMCC, SS, CTC)
· Proposal 3a: RAN4 needs to discuss the impact on the CSI-RS based L1/L3 measurement requirements due to SSB-less SCell operation.  (Nokia)
· Proposal 3b: RAN4 can study whether and how to perform RLM/BFD/CBD on the SSBless SCell based on reference Cell measurement. (QC)



The L1 measurement has different kinds of types: e.g., L1-RSRP, L1-SINR/BFD-evaluation/CQI and so on. L1-RSRP is dynamic/instant measurement for beam tracking, the instantaneous channel fading coefficients is different for different CCs on inter-band, which is related with the frequency coherence distance. We don’t think the L1-RSRP measurement results from another inter-band serving cell can be directly used for beam management on target SCell (probably digital Tx beam in FR1). 
For L1-SINR/BFD/CQI, the interference level is varied from RB to RB due to the different traffic load, even in the same band we have whole band CQI and subband CQI, and therefore we cannot agree to reuse L1-SINR/BFD/CQI from one inter-band serving cell to the target SSB-less SCell. Thus, CSI-RS is essentially needed for such L1 measurement on the FR1 SSB-less SCell (proposal 2a).
In future release, it may be enhanced to reuse L1 measurement results from an inter-band active serving cell to the target SSB-less SCell, but network at least needs to collect the commonality information of L1 measurement result between an inter-band active serving cell and target SSB-less SCell, e.g., temporarily configures L1 RS on that target SSB-less SCell; and if the temporary L1-RS measurement results show such commonality between inter-band active serving cell and target SSB-less SCell, network may choose to not configure L1-RS on the target SSB-less SCell. Or alternatively, we may use other RS for such L1 measurement on SSB-less SCell, e.g., enhanced to use TRS for some kinds of L1 measurements. But all those possible enhancements can be discussed in future release after R18.
Proposal 7: In R18, RAN4 to assume that CSI-RS resource is configured for L1 measurement on the FR1 inter-band SSB-less SCell.

Issue 1-5-1: L3 RRM requirements 
The agreement and remaining issues from last meeting are as followings:
	Proposals
· Proposal 1: L3 measurement is no needed on SSB-less SCell (Appe, CATT, MTK, CMCC, Intel, SS, Huawei, ZTE, CTC)
· Proposal 1a: 	 For SSB-less SCell activation, when the conditions about RTD, power imbalance and TRS are met, the L3 measurement can be skipped (CATT).
· Proposal 1b: The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells (Nokia).
· Proposal 2: If the conditions are not met but CSI-RS based measurement is supported and configured, L3 measurement needs to be specified for SSB-less SCell operation. (CATT)
· Proposal 2a: CSI-RS based L3 measurement should be supported for the SSB-less SCell. The known/unknown condition of the SCell can be defined based on the L3 MR of the CSI-RS based L3 measurement. (Vivo)
· Proposal 3: (Nokia)
· RAN4 needs to discuss the impact on the CSI-RS based L1/L3 measurement requirements due to SSB-less SCell operation.  



Regarding L3 measurement, the measurement results is based on both L3 and L1 filtering and not reflect the instantaneous channel fading coefficients, and therefore, as long as conditions in issue 1-2-1/2/4 can be met, UE can reuse L3 measurement results from one inter-band serving cell to the target SSB-less SCell. Thus, CSI-RS for L3 measurement is not that essential on the inter-band SSB-less SCell. To save the energy of network, we can compromise to proposal 1. However, we are also open to discuss CSI-RS based L3 measurement on SSB-less SCell if network configure CSI-RS based MO to UE.
Proposal 8: RAN4 to assume L3 measurement is not needed on SSB-less SCell.

Reference Cell and indication
	Issue 1-6-1: Reference Cell 
Proposals
· Proposal 1: First Consider PCell as reference cell. (CMCC)
· Proposal 2:  For the SSB-less SCell to be activated, a reference cell should be selected from PCell and activating SCell(s) with SSB, and the reference cell selection criteria should be defined. (SS)
· Proposal 2a: RAN4 not to restrict the reference cell for SSB-less SCell as PCell. Reference cell switching time delay should be considered if the reference cell is reconfigured. (LGE)
· Proposal 3:  RAN4 should define applicability rule that other Scell should keep being activated when the Scell is used as the reference cell. (QC)
· Proposal 4: Reference cell is not configured as a single cell but as a list of cells. How to select the reference cell at any given time instance from the list of reference cells can be FFS (Ericsson)
· Proposal 5: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. (Apple)


Issue 1-6-2: Reference Cell indication 
Proposals
· Proposal 1: (Apple)
· regarding T/F information acquisition for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. RAN4 needs to check with RAN2 for this solution.
· regarding AGC settling for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SSB-less SCell.
· Proposal 2: (Ericsson)
· RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured.



In previous RAN2 meeting, RAN2 agreed that,
Agreements:
1. 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.
2. If RAN4 concludes it is feasible, RAN2 can further work on at leaest 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.

For the T/F information, UE can always assume co-located deployment for intra-band CA before R18, and QCLed typeC provide the delay spread information between existing serving cell and target intra-band SCell; however, this QCLed typeC cannot be used to determine the absolute RTD between existing serving cell and target inter-band SCell. The QCLed typeC definition is in TS38.214, as duplicated below,
	The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values:
- 'typeA': {Doppler shift, Doppler spread, average delay, delay spread}
- 'typeB': {Doppler shift, Doppler spread}
- 'typeC': {Doppler shift, average delay}
- 'typeD': {Spatial Rx parameter}



The SCell without SSB means the target SCell needs to get timing/frequency/AGC information from another inter-band FR1 serving cell. However, as agreed in last meeting, the inter-band serving cell and target SCell will have inter-band MRTD up to CP even though they are collocated. Moreover, we don’t think the QCL type C can directly lead UE to reuse the timing from this inter-band serving cell, if we follow the current definition of QCL type C in RAN1 spec.
One approach to use QCLed typeC to support FR1 inter-band SCell activation enhancement is: expand the definition of typeC to cover the RTD as well, i.e., if TRS(s) of the SCell being activated is (are) QCL-TypeC with SSB(s) of any FR1 inter-band active serving cell, it means the RTD between the target SCell and the inter-band active serving cell is within CP. For example, the typeC can be updated as following:
· 'typeC': {Doppler shift, average delay, absolute arrival timing for R18}
However, it may cause backward compatibility issue since legacy typeC definition has been used from R15, and RAN4 needs to check with RAN1 if it’s feasible to expand the typeC definition to support this FR1 SCell activation enhancement.
Another alternative is to introduce an indication from network to UE to indicate which SSB on inter-band active serving cell can be used as timing source. But it will need new signaling in RAN2, and RAN4 may need to check with RAN2 on this solution.
For T/F information acquisition for FR1 SSB-less SCell, RAN4 to consider the SSB-less SCell operation for inter-band CA for FR1 and co-located cells with two possible alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SCell being activated and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SCell being activated. RAN4 needs to check with RAN2 for this solution.
Beside the T/F acquisition from other inter-band serving cell for target SSB-less SCell, the AGC settling is also an important aspect to consider. By using the AGC info from another inter-band serving cell measurement, there also might be two alternatives in our view:
· Alt 1: if T/F information is reused from an inter-band FR1 serving cell, the AGC info of that inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SCell being activated.
Proposal 9: to align with RAN2 understanding, use RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
Proposal 10: regarding T/F information acquisition for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. RAN4 needs to check with RAN2 for this solution.
Proposal 11: regarding AGC settling for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SSB-less SCell.

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)



In current RAN2 spec TS38.306, the capability of SSB-less SCell operation for intra-band CA case was defined as following,
	[image: ]
[image: ]



Similar as RAN2 understanding, in order to support FR1 inter-band SSB-less SCell, the existing capability scellWithoutSSB can be expanded to cover the R18 FR1 inter-band SSB-less SCell operation. In last meeting, some companies proposed that a UE capability for SSB-less SCell should be defined per BC where the band combination indicates the bands of reference cell and the SSB-less SCell. There might be some drawbacks for this solution: (1)without consideration for CC pair, UE may indicate to not support such SSB-less SCell operation as long as one pair of CCs on these two bands have large FD separation, even though the actual inter-band CCs for CA are adjacent to each other; (2) the capability definition will be complicated, e.g., for a combination of 3 bands (band x is left band, band y is middle band, and band z is right band), band x and band z CCs can operate without SSB only if band y CC is used as reference with SSB, it’s unclear if UE shall indicate support such 3 bands SSB-less SCell capability or not. We are flexible to discuss which way is more suitable for capability indication to maximize the benefit of such NW energy saving.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 12: For FR1 inter-band SSB-less SCell operation, the existing capability scellWithoutSSB can be expanded to cover the R18 FR1 inter-band CA case together with the FD separation, i.e., per-UE indication to support SSB-less SCell operation within a FD range (between reference CC and target SCC). 
3. Conclusion
In this contribution, we discuss the RRM impact for NES feature.
Proposal 1: RAN4 to only consider scenario 1 for SSB-less SCell operation for FR1 inter-band collocated CA in R18.

Proposal 2: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of RTD can be defined. 
· RTD ≤ CP, (note: the CP corresponding to the largest SCS across CCs).
· No need to consider additional requirements for RTD ≤ 260ns.
Proposal 3: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the difference of the reception power with the FR1 inter-band active serving cell is within 6dB.
Proposal 4: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the target SSB-less SCell is (are) QCL-TypeC with SSB(s) of an FR1 inter-band active serving cell.
Proposal 5: In scenario 1 for R18, RAN4 to consider A-TRS for SSB-less SCell activation only, and to consider periodic TRS for all the other SSB-less SCell operations.
Proposal 6: use fast SCell Activation Delay Requirement for FR1(section 8.3.16 of TS38.133) as the baseline to specify the requirement for FR1 SSB-less SCell activation, e.g., A-TRS is used for fine timing tracking and fine AGC settling, i.e., TFirstATRS + Tgap + TATRS + 5ms. 
Proposal 7: In R18, RAN4 to assume that CSI-RS resource is configured for L1 measurement on the FR1 inter-band SSB-less SCell.
Proposal 8: RAN4 to assume L3 measurement is not needed on SSB-less SCell.
Proposal 9: to align with RAN2 understanding, use RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
Proposal 10: regarding T/F information acquisition for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. RAN4 needs to check with RAN2 for this solution.
Proposal 11: regarding AGC settling for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SSB-less SCell.
Proposal 12: For FR1 inter-band SSB-less SCell operation, the existing capability scellWithoutSSB can be expanded to cover the R18 FR1 inter-band CA case together with the FD separation, i.e., per-UE indication to support SSB-less SCell operation within a FD range (between reference CC and target SCC). 
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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.
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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.
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