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1. Introduction
In last meeting, the discussion of network energy saving was initiated. The scenarios and side conditions were discussed. Currently, there are three scenarios in the scope, which are:
· The following scenarios are considered for inter-band SSB-less SCell requirements definition
· Scenario 1: No SSB but with TRS transmission configured on the SSB-less SCell
· FFS whether to consider requirements based on TRS transmission during and/or after SCell activation
· Scenario 2: No SSB and no TRS transmission configured on the SSB-less SCell
· Scenario 2a: No DL transmission but with UL reception at the NW side on the SSB-less SCell.
· FFS if requirements will be defined for all or a subset of scenarios subject to feasibility analysis
In this contribution, we further provide our views on the side conditions and feasibility study.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. Scenario 1: With TRS transmission configured on the SSB-less SCell
For scenario 1, since TRS transmission is assumed in activation period, UE could use TRS to perform the fine time/frequency sync. Besides, since UE support inter-band CA, UE have 2 Rx chain (AGC modules) to process the DL from SSB-less SCell and other active serving cells. Thus, the scenario 1 is feasible when RTD≤3 us and receiving power difference larger than 6dB.
Proposal 1: Scenario 1 is feasible when RTD≤3 us and receiving power difference larger than 6dB.
However, different side conditions correspond to different UE sync behavior, frequency domain separation between CCs, and SCell activation delay requirement, which are packaged. Generally, we think there are three cases under scenario 1.
	Scenario 1, Case 1: Small(negligible) frequency domain separation

	Side conditions
	UE sync behavior
	TCI state
	SCell activation delay requirement

	RTD
	< CP/2-Te（i.e., 845ns in 30kHz SCS）
	Borrow the timing from the inter-band active serving cell directly for sync and DL demodulation, UL transmission
	QCL-Type-C could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
	Tactivation_time=3ms

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



	Scenario 1, Case 2: large(general) frequency domain separation

	Side conditions
	UE sync behavior
	TCI state
	SCell activation delay requirement

	RTD
	< CP/2-Te（i.e., 845ns in 30kHz SCS）
	Borrow the timing from the inter-band active serving cell directly for sync, DL demodulation, UL transmission.
	No QCL-ed relationship could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
	Tactivation_time larger than 3ms, to at least cover AGC adjust delay, the impaction due to lack of QCL-ed relationship need further study

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



	Scenario 1, Case 3: General frequency domain separation

	Side conditions
	UE sync behavior
	TCI state
	SCell activation delay requirement

	RTD
	CP/2-Te<RTD<3us
	Use the timing from the inter-band active serving cell as coarse timing, and use TRS for fine time/frequency sync.
	No QCL-ed relationship could be assumed between TRS of SSB-less SCell and SSB of inter-band active serving cell
	Tactivation_time larger than 3ms, to at least cover AGC adjust delay and fine time/frequency sync delay, the impaction due to lack of QCL-ed relationship need further study

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


Observation 1: Different side conditions correspond to different UE sync behavior, frequency domain separation between CCs, and SCell activation delay requirement as shown in above tables.
Proposal 2: In scenario 1, for the case of RTD> CP/2-Te, and/or reception power difference larger than 6dB, the SCell activation delay should be further studied, to at least capture fine sync delay and/or AGC adjustment delay, and considering the impaction due to lack of QCL-ed relationship.
2.2. Scenario 2: No TRS transmission configured on the SSB-less SCell
For scenario 2, since TRS transmission is not assumed in activation period, UE could only borrow the timing from the inter-band active serving cells. Besides, since UE support inter-band CA, UE have 2 Rx chain (AGC modules) to process the DL from SSB-less SCell and other active serving cells. Thus, the scenario 2 is feasible with the condition of RTD< CP/2-Te and receiving power difference larger than 6dB. Based on our observation of practical network, the TAE between cells is in the range of 300-700ns, which smaller than CP/2-Te≈845ns in 30kHz SCS. 
Observation 2: In practical network, the TAE between cells is in the range of 300-700ns which smaller than CP/2-Te≈845ns in 30kHz SCS.
Proposal 3: Scenario 2 is feasible when RTD< CP/2-Te and receiving power difference larger than 6dB, such side condition could be fulfilled by practical network.
We think there are two cases under scenario 2.
	Scenario 2, Case 1: Small(negligible) frequency domain separation

	Side conditions
	UE sync behavior
	TCI state
	SCell activation delay requirement

	RTD
	< CP/2-Te
	Borrow the timing from the inter-band active serving cell directly for sync, DL demodulation, and UL transmission.
	No QCL-ed relationship could be assumed
	Tactivation_time equal or larger than 3ms, the impaction due to lack of QCL-ed need further study

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



	Scenario 2, Case 2: Larger/General frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC

	Side conditions
	UE sync behavior
	TCI state
	SCell activation delay requirement

	RTD
	RTD< CP/2-Te
	Borrow the timing from the inter-band active serving cell directly for sync, DL demodulation, and UL transmission.
	No QCL-ed relationship could be assumed
	Tactivation_time larger than 3ms, to at least cover AGC adjust delay, the impaction due to lack of QCL-ed relationship need further study

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


Proposal 4: In scenario 2, the SCell activation delay requirement should be further studied with considering the impaction due to lack of QCL-ed relationship. Besides, for the case of reception power difference larger than 6dB, the SCell activation delay should also capture AGC adjustment delay.
2.3. Scenario 2a: No DL transmission on the SSB-less SCell
For Scenario 2a, since no DL transmission on the SSB-less SCell, UE only need to figure out the timing for UL transmission. Therefore, we think there are one potential feasible case under scenario 2a.
	Scenario 2a, Case 1: Large/general frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC

	Side conditions
	UE sync behavior
	TCI state
	SCell activation delay requirement

	RTD
	< CP/2-Te
	Borrow the timing from the inter-band active serving cell directly for UL transmission.
	No QCL-ed relationship could be assumed
	Tactivation_time=3ms

	Reception power difference
	6dB/
6dB+offset
	No need to adjust DL AGC due to no DL transmission
	
	



To be mentioned, since no DL transmission on the SSB-less SCell, UE could not perform CSI reporting before SCell activation, UE don’t need to adjust the DL AGC. Therefore, the SCell activation delay could be 3ms. However, whether such way could work need FFS.
Observation 3: UE could not perform CSI reporting before SCell activation in Scenario 2a.
Proposal 5: Scenario 2a is feasible, provided that the CSI reporting is not needed for SSB-less SCell, and RTD<CP/2-Te.
1. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Proposal 1: Scenario 1 is feasible when RTD≤3 us and receiving power difference larger than 6dB.
Observation 1: Different side conditions correspond to different UE sync behavior, frequency domain separation between CCs, and SCell activation delay requirement as shown in above tables.
Proposal 2: In scenario 1, for the case of RTD> CP/2-Te, and/or reception power difference larger than 6dB, the SCell activation delay should be further studied, to at least capture fine sync delay and/or AGC adjustment delay, and considering the impaction due to lack of QCL-ed relationship.
Observation 2: In practical network, the TAE between cells is in the range of 300-700ns which smaller than CP/2-Te≈845ns in 30kHz SCS.
Proposal 3: Scenario 2 is feasible when RTD< CP/2-Te and receiving power difference larger than 6dB, such side condition could be fulfilled by practical network.
Proposal 4: In scenario 2, the SCell activation delay requirement should be further studied with considering the impaction due to lack of QCL-ed relationship. Besides, for the case of reception power difference larger than 6dB, the SCell activation delay should also capture AGC adjustment delay.
Observation 3: UE could not perform CSI reporting before SCell activation in Scenario 2a.
Proposal 5: Scenario 2a is feasible, provided that the CSI reporting is not needed for SSB-less SCell, and RTD<CP/2-Te.
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