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1. Introduction
In RAN #98-e meeting, the new WID of Network energy savings for NR was approved in [1]. One of the objectives is to specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells. SCell without SSB activation for intra-band CA for FR1 has been defined in the specification and brings significant delay reduction for FR1 SCell activation. As for the SSB-less SCell operation for FR1 inter-band CA, it can reduce the SCell activation delay as well as network energy consumption. We present our views about the potential feasibility and solutions on SSB-less SCell operation for FR1 inter-band CA in this paper.

2. Discussion
The objective is shown 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]
· Specify the corresponding RRM/RF core requirements, if necessary, for the above features [RAN4]



According to the requirement in TS 38.133 section 8.3.2, the unknown FR1 SCell activation delay is large as illustrated in the following Figure 1. The process of AGC tuning, cell search, L1-RSRP measurement and report, fine timing tracking are required for unknown FR1 SCell activation.
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Figure 1. Unknown FR1 SCell activation delay

As we known, SCell without SSB activation for intra-band CA for FR1 has been defined in TS 38.133 section 8.3.2, which brings significant delay reduction for FR1 SCell activation in comparison to unknown FR1 SCell activation procedure. Table 1 shows the requirement of intra-band CA for FR1 SCell activation without SSB defined in TS38.133.


Table 1. Requirement of intra-band CA for FR1 SCell activation without SSB in TS 38.133
	FR1 SCell activation
	Scenario
	Delay (Tactivation_time))

	At least one active serving cell contiguous to the SCell on the FR1 band
	UE is not provided with SSB configuration nor SMTC configuration for the target SCell
	3 ms



For the requirement of intra-band CA for FR1 SCell activation without SSB, Tactivation_time is 3 ms for UE supporting scellWithoutSSB, provided that the RTD between the target SCell and the contiguous active serving cell is 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. In our views, when these related conditions are fulfilled, the extension of FR1 SCell activation without SSB into inter-band can also be introduced.
There are demands in our practical deployment network, for example, 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc. In inter-band CA case, if the SSB configuration or SMTC configuration of the target SCell is not provided to the UE, it will be beneficial to network energy saving, and it can make a significant delay reduction as down to 3ms for the UE supporting related capability.
In SCell without SSB for inter-band FR1 unknown SCell activation scenario, when the RTD and reception power difference between target SCell and inter-band active serving cell are within certain thresholds respectively, UE is able to obtain timing and beam information of target SCell from inter-band active serving cell without SSB/SMTC configuration. In inter-band CA case, the frequencies of the two FR1 CA bands are closer, it’s easier to be within 260ns for the receive timing difference between different bands under some practical deployment scenarios, and it’s also easier to be within 6dB for the reception power difference between different bands under these practical deployment scenarios. Meanwhile, the QCL relation can be indicated. Therefore, timing and frequency information to target unknown FR1 SCell from FR1 inter-band active serving cell can be reused. Then, UE is able to complete activation process without the process of AGC tuning, cell search, L1-RSRP measurement and report, which brings significant delay reduction, and the SCell activation delay requirement is able to be reduced to 3ms. In practical deployment scenario, network can decide whether to use the SCell activation without SSB, based on the real deployment scenario and the frequency gap between the different bands.
Observation 1: In FR1 SCell activation without SSB scenario, the specification defines intra-band case but doesn’t cover inter-band case.
Observation 2: SCell without SSB for inter-band FR1 unknown SCell activation enhancement is beneficial not only to delay reduction but also to network energy saving, and there are demands in practical deployment network, e.g., 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc.
Proposal 1: Introduce SCell without SSB for inter-band FR1 unknown SCell activation enhancement in network energy saving WI.
Proposal 2: In SCell without SSB for inter-band FR1 unknown SCell activation scenario, when the RTD and reception power difference are within certain thresholds respectively under practical deployment scenarios, and the related QCL information is indicated, timing and frequency information to target unknown FR1 SCell from FR1 inter-band active serving cell can be reused to enhance network energy saving as well as reduce SCell activation delay obviously, and the SCell activation delay requirement is able to be reduced to 3ms.

3. Conclusion
The contribution presents our views on the solutions of Network energy savings for NR, with the following observations and proposals:
Observation 1: In FR1 SCell activation without SSB scenario, the specification defines intra-band case but doesn’t cover inter-band case.
Observation 2: SCell without SSB for inter-band FR1 unknown SCell activation enhancement is beneficial not only to delay reduction but also to network energy saving, and there are demands in practical deployment network, e.g., 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc.
Proposal 1: Introduce SCell without SSB for inter-band FR1 unknown SCell activation enhancement in network energy saving WI.
Proposal 2: In SCell without SSB for inter-band FR1 unknown SCell activation scenario, when the RTD and reception power difference are within certain thresholds respectively under practical deployment scenarios, and the related QCL information is indicated, timing and frequency information to target unknown FR1 SCell from FR1 inter-band active serving cell can be reused to enhance network energy saving as well as reduce SCell activation delay obviously, and the SCell activation delay requirement is able to be reduced to 3ms.
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