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1. Introduction
In RAN4 #107 meeting, SSB-less SCell operation for inter-band CA for FR1 and co-located cells was discussed and the WF [1] was approved.
SSB-less SCell operation for FR1 inter-band CA can reduce network energy consumption as well as SCell activation delay, we present our views on RF aspects on SSB-less SCell operation for FR1 inter-band CA in this paper.

2. Discussion
Status in the WF [1] and Summary [2]:
	Issue 1-1: TAE
· Further discuss the following values for TAE to guarantee the SSB-less feature performance
· Option 1: 2.x us, i.e., CP size for 30kHz SCS
· Option 2: 260ns
· Option 3: 65ns
· Option 4: 3us
· In the next meeting, encourage companies to provide the achievable values.

Issue 1-1: TAE
· Proposals
· Proposal 1: Maintain the current TAE requirements of 3µs for NR inter-band CA. 
· Ensure the NES features are compatible with existing BS and UE RF requirements. (R4- 2308750)
· RAN4 should investigate the implementation of SSB-less SCell operation in legacy deployments and adhere to existing requirements as much as possible. (R4- 2308750)
· RAN4 should not change the currently specified TAE value 3 us even as a support feature for network energy savings, until conclusions are made from the feasibility study in RRM. (R4-2308621)
· The BS in the network could ensure time synchronization, and there is no need to change the inter-band CA TAE requirements. (R4-2309442)
· Proposal 2: The inter-band CA TAE for SB-less operation can be optional and manufacturer declared (R4-2307386)
· Proposal 3: TAE limited within 260 ns is feasible for at least some scenarios（R4-2307529）
· Many RUs in the network that support NR also support LTE, which makes it natural for them to support the 260 ns inter-band CA TAE.
· The TAE for NR inter-band CA has been relaxed to 3µs, particularly in non-co-located scenarios. However, in co-located scenarios, the TAE performance is much better than 3µs and achieving 260 ns is feasible.
· In the case of inter-band CA implemented with the same BB and RF module, the TAE could be controlled within 260 ns. 
· Proposal 4: TAE optimized to at least 65 ns （R4-2309184）
· the achievable FR1 inter-band CA TAE requirement in co-located scenario could be optimized down to at least 65 ns; 
· Proposal 5: BS inter-band CA TAE requirement for SSB-less operation can wait for the conclusion of RRM discussion.( R4-2307386)



As agreed in the WF [1], four values for TAE would be further discussed to guarantee the SSB-less feature performance, in our views, 260ns is the achievable value at least for certain band combinations for the following reasons. Firstly, for some low frequency inter-band CA band combinations, e.g., CA_n5-n8, CA_n1-n3, the frequencies of the two bands in the band combination are close, we think 260ns can be achieved in co-located scenario and with same BB and RF module for these band combinations. Secondly, some of above-mentioned bands were also deployed in LTE, and the TAE of inter-band CA defined in the specification in LTE shall not exceed 260ns, thus 260ns is feasible at least for certain band combinations.
Proposal 1: For some low frequency inter-band CA band combinations, e.g., CA_n5-n8, CA_n1-n3, the frequencies of the two bands in the band combination are close, 260ns can be achieved in co-located scenario and with same BB and RF module for these band combinations.
Proposal 2: Some of above-mentioned bands were also deployed in LTE, and the TAE of inter-band CA defined in the specification in LTE shall not exceed 260ns, thus 260ns is feasible at least for certain band combinations.

Status in the Summary [2]:
	Issue 1-2: RTD
· Proposals
· Proposal 1: In inter-band CA SSB-less SCell activation scenario, for some low frequency inter-band CA combinations, e.g., CA_n5-n8, CA_n1-n3, the RTD between target SCell and inter-band active serving cell is able to be within 260ns under practical BS implementation. （R4-2308020）
· Proposal 2: RTD requirements can be discussed in RRM session for some of CA combinations, and the definition of specific band combination can be discussed in RF session.( R4-2308020)



In inter-band CA SSB-less SCell activation scenario, from our perspective, for some low frequency inter-band CA band combinations, e.g., CA_n5-n8, CA_n1-n3, the frequencies of the two bands in the band combination are close, thus the RTD between target SSB-less SCell and inter-band active serving cell is able to be within 260ns under practical BS implementation such as common RRU implementation for the two bands. Since the inter-band CA TAE is defined as 260ns in LTE, it’s feasible for RTD of NR low frequency band combination with small frequency separation to achieve 260ns under practical base station implementation.
Proposal 3: In inter-band CA SSB-less SCell activation scenario, for some low frequency inter-band CA band combinations, e.g., CA_n5-n8, CA_n1-n3, the RTD between target SSB-less SCell and inter-band active serving cell is able to be within 260ns under practical BS implementation.

Status in the Summary [2]:
	Issue 1-4: The reception power difference
· Proposals
· Proposal 1: The reception power difference between target SCell and inter-band active serving cell should be limited within 6dB.( R4-2308020）
· Proposal 2: In the case of inter-band CA implemented with the same BB and RF module, the received power difference can be meet within <= 6dB. (R4-2307529）



For above-mentioned low frequency band combinations, under some practical BS implementation such as common RRU implementation for the two bands, the PSD of transmitter power can be same or similar, the path loss and other loss are similar, furthermore, the power imbalance for AGC is defined as 6dB to guarantee UE implementation. Therefore, the reception power difference between target SSB-less SCell and inter-band active serving cell should be limited within 6dB.
Proposal 4: The reception power difference between target SSB-less SCell and inter-band active serving cell should be limited within 6dB.

Status in the Summary [2]:
	Issue 1-6: Feasibility conclusion
· Proposals
· Proposal 1: In the case of inter-band CA implemented with the same BB and RF module, the TAE could be controlled within 260ns. Additionally, the air interface propagation delay difference can be ignored. The received power difference can be meet within <= 6dB. So it is feasible to support SSB-less Scell operation. （R4-2307529）
· Proposal 2: others



In our views, at least for inter-band CA with small frequency domain separation or for some band combinations, when the inter-band CA is implemented with the same BB and RF module in co-located scenario, the TAE/RTD can be within 260ns and the reception power difference can be within 6dB, it’s feasible to support SSB-less SCell activation.
Proposal 5: For inter-band CA with small frequency domain separation or for some band combinations, when the inter-band CA is implemented with the same BB and RF module in co-located scenario, the TAE/RTD can be within 260ns and the reception power difference can be within 6dB, it’s feasible to support SSB-less SCell activation.

3. Conclusion
The contribution presents our views on the RF aspects of Network energy savings for NR, with the following proposals:
Proposal 1: For some low frequency inter-band CA band combinations, e.g., CA_n5-n8, CA_n1-n3, the frequencies of the two bands in the band combination are close, 260ns can be achieved in co-located scenario and with same BB and RF module for these band combinations.
Proposal 2: Some of above-mentioned bands were also deployed in LTE, and the TAE of inter-band CA defined in the specification in LTE shall not exceed 260ns, thus 260ns is feasible at least for certain band combinations.
Proposal 3: In inter-band CA SSB-less SCell activation scenario, for some low frequency inter-band CA band combinations, e.g., CA_n5-n8, CA_n1-n3, the RTD between target SSB-less SCell and inter-band active serving cell is able to be within 260ns under practical BS implementation.
Proposal 4: The reception power difference between target SSB-less SCell and inter-band active serving cell should be limited within 6dB.
Proposal 5: For inter-band CA with small frequency domain separation or for some band combinations, when the inter-band CA is implemented with the same BB and RF module in co-located scenario, the TAE/RTD can be within 260ns and the reception power difference can be within 6dB, it’s feasible to support SSB-less SCell activation.
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