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1 Introduction
In last meeting, the RRM requirements for SSB-less SCell operation for network energy saving were discussed and the conclusions were captured in the approved WF [1]. In this paper, we have some further discussions on the possible RRM impact of SSB-less SCell operation based on the agreed WF and give our views. 
2 Discussion
Scenarios: 
In last meeting, RAN4 discussed the scenarios for SSB-less SCell operation and reached following agreement: 
	Issue 1-1-1/2/3: Scenario 1 / 2 / 2a
· Agreements
· Continue RAN4 work on the following SSB-less SCell scenarios
· Scenario 1: SCell without SSB transmission and with TRS transmission
· Scenario 2a: SCell without SSB transmission and without any other DL transmissions, but with UL reception at the NW side
· Note: No RAN1 impacts are expected, and no RAN4 requirements will be defined if the scenario is not supported from RAN1 specification perspective.
· Deprioritize RAN4 work on the following SSB-less SCell scenario
· Scenario 2: SCell without SSB transmission and without TRS transmission
· Send LS to RAN1/2 to check on support of Scenario 2a from RAN1/2 specifications perspective


It was agreed to deprioritize scenario 2 and further discuss scenario 1 and 2a. For scenario 2a, we understand it doesn’t have much difference from scenario 2 and can also be deprioritized. Based on the existing specification, we think for CA configuration, the number of DL transmission is usually equal to or larger than the UL transmission and there is no UL only configuration except SUL. So scenario 2a is not the typical configuration and the impact on RAN1/2 specification is not clear. In last meeting, RAN4 tried to send the LS to RAN1/2 to check the specification support and impact for scenario 2a but was not agreed, considering the timeline for Rel-18, we think the scenario can be postponed and RAN4 can focus on the typical case (scenario 1) firstly.
The issue was also discussed in June plenary but with no consensus. And such enhancement on the support of UL only SCell for NES was proposed in Rel-19 workshop. We think more study is needed for this UL only support and can be postponed to Rel-19 to better understand the motivation and the impact. 
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Proposal 1: RAN4 to define the requirements for SSB-less SCell operation based on scenario 1 in Rel-18. 
Conditions for SSB-less SCell operation: 
	Issue 1-2-1: RTD conditions for scenario 1
· Agreements
· Further consider the following cases for requirements definition
· Set 1: RTD ≤ 3us + X (X is FFS)
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Set 2: 260ns < RTD < min(CP, 3us) 
· note: the SCS is the largest SCS across CCs
· note: the CP corresponding to the largest SCS across CCs
· Set 3: RTD ≤ 260ns
· FFS whether all subsets are feasible from UE implementation perspective


For the feasible RTD conditions for SSB-less SCell operation, there are three sets discussed in last meeting. For the feasibility perspective, in order to use the serving cell timing for SSB-less SCell, we understand the RTD should be smaller than CP length. Referring to the SSB-less operation for intra-band CA, the RTD condition is smaller than 260ns.  To make the requirement simple, it is straightforward to reuse the existing conditions on the received timing difference for intra-band CA, but considering the implementation difficulty for inter-band CA, the value larger than 260ns but smaller than CP could be a better choice. 
In last meeting, there is also suggestion to define requirements based on multiple sets, but we think it is necessary and one set requirement with largest feasible value would be enough. And considering both feasibility and implementation, we think the minimum of CP length and 3us can be used. 
For the condition of power imbalance, we understand the existing condition for intra-band CA can be reused, i.e., the difference of the reception power with the FR1 inter-band active serving cell is within 6dB. 
For scenario 1, there are some clarifications raised for TRS configuration in last meeting. For intra-band CA with SSB-less SCell activation, the TRS of the SCell being activated is QCLed with SSB of the active serving cell. We understand the same assumption should be applied for inter-band co-located CA. 
Proposal 2: The feasible conditions for SSB-less SCell operation are as below: 
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell is smaller than min(CP, 3us). 
· The difference of the reception power with the FR1 inter-band active serving cell is within 6dB. 
· The TRS(s) of the SSB-less SCell is (are) QCLed with SSB(s) of the FR1 inter-band active serving cell. 
In last meeting, there are also proposals about the frequency range, i.e., the requested frequency separation between SSB-less SCell and inter-band carrier. We understand after the RTD and power imbalance are defined, there would be no need to further consider frequency separation from RRM perspective since it can be reflected in the timing and power condition. If considering the possibility of co-located deployment due to band definition or antenna design, it should be discussed in RF session. 
Proposal 3: The frequency separation should be discussed in RF session. 
SCell activation requirements: 
It was agreed in previous meeting that the SSB-less SCell activation delay requirements are to be defined for inter-band CA for FR1 co-located cells. We understand when the conditions defined above can be met, the SSB-less SCell activation delay can be 3ms similar to intra-band continuous CA. 
Proposal 4: 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). 
L1/L3 measurement
For SSB-less SCell operation, when the conditions about RTD, power imbalance and TRS are met, since the SSB-less SCell is leveraged the timing information from activated serving cell, the L1/L3 measurement can be skipped. If the conditions are not met but CSI-RS based measurement is supported and configured, L1/L3 measurement needs to be specified for SSB-less SCell operation and the legacy requirement can be reused. 
Proposal 5: For SSB-less SCell operation, when the conditions about RTD, power imbalance and TRS are met, the L1/L3 measurement can be skipped. If the conditions are not met but CSI-RS based measurement is supported and configured, L1/L3 measurement needs to be specified for SSB-less SCell operation. 
Others: 
For scenario 1, when the conditions are met, the timing of activated serving cell can be used for SSB-less SCell and the TRS can be used for fine time tracking. And when the power imbalance condition is met, the AGC info of the activated inter-band FR1 serving cell can also be used for the target SSB-less SCell. 
For the UE capability of SCellwithoutSSB, both reusing existing signaling and introducing new signaling can work, and it can be left to RAN2. 
Proposal 6: For SSB-less SCell, when the power imbalance condition is met, the AGC info of the activated inter-band FR1 serving cell can also be used for the target SSB-less SCell. 
Proposal 7: It is left to RAN2 to decide whether to reuse existing SCellwithoutSSB or introduce new signaling. 
3 Summary
In this paper, we have some discussions on possible RRM impact of SSB-less SCell operation for network energy saving, the following observations and proposals are given: 
Proposal 1: RAN4 to define the requirements for SSB-less SCell operation based on scenario 1 in Rel-18. 
Proposal 2: The feasible conditions for SSB-less SCell operation are as below: 
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell is smaller than min(CP, 3us). 
· The difference of the reception power with the FR1 inter-band active serving cell is within 6dB. 
· The TRS(s) of the SSB-less SCell is (are) QCLed with SSB(s) of the FR1 inter-band active serving cell. 
Proposal 3: The frequency separation should be discussed in RF session. 
Proposal 4: 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). 
Proposal 5: For SSB-less SCell operation, when the conditions about RTD, power imbalance and TRS are met, the L1/L3 measurement can be skipped. If the conditions are not met but CSI-RS based measurement is supported and configured, L1/L3 measurement needs to be specified for SSB-less SCell operation. 
Proposal 6: For SSB-less SCell, when the power imbalance condition is met, the AGC info of the activated inter-band FR1 serving cell can also be used for the target SSB-less SCell. 
Proposal 7: It is left to RAN2 to decide whether to reuse existing SCellwithoutSSB or introduce new signaling. 
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