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1. Introduction
In last meeting, the discussion on side conditions around the SSB-less SCell operation of NES were held. Some progress on side condition were achieved in [1]. They are summarized as below:
	Sub-topic 1-2 Feasibility conditions
Issue 1-2-1: RTD conditions for scenario 1 – whether to consider RTD ≤ 260 ns
Agreement:
· One set of condition (i.e. RTD ≤ CP agreed in RAN4#108) and one requirement
· TRS/A-TRS is needed for Scell activation
Issue 1-2-2: RTD conditions for scenario 1 – clarifications on CP length
Agreement:
The CP corresponds to the SCS of SSB-less SCell
Issue 1-2-3: Power difference conditions for scenario 1
Both Set 1 and 2 conditions are possible from network deployment perspective, and may have different conditions for different band combinations.
· Set 1: The maximum received Power difference can be up to 6dB
· Set 2: The maximum received Power difference can be up to [X] dB, and X is larger than 6.
Agreement:
· One set of condition (Set 2) and one requirement
· Set 2: The maximum received Power difference can be up to [X] dB, and X is larger than 6.
· TRS/A-TRS is needed for Scell activation
Sub-topic 1-4 L1 measurement for SSB-less Scell
Issue 1-4-1: Whether to have L1 measurement on SSB-less SCell
Agreement:
· When CSI-RS based L1 measurement is configured, legacy requirements apply. 
· No RRM spec impact.
Sub-topic 1-5 L3 measurement for SSB-less SCell
Issue 1-5-1: L3 RRM requirements 
Agreement:
· No RRM impacts on L3 measurement for inter-band SSB-less operation.
Sub-topic 1-6 Others
Issue 1-6-1: Reference Cell 
Agreement:
· The reference cell is not restricted to PCell. And the reference cell shall has SSB.
Issue 1-6-2: Reference Cell indication 
Agreement:
· Introduce indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. 
· RAN4 will define “by default cell” as reference cell if the indication is not provided.
· Reference cell means the timing and AGC source of SSB-less Cell.
· FFS whether to consider the reference cell and QCL source cell are different.
· Whether QCL is needed will be discussed in other issue.
· The details of the signalling is up to RAN2.
· If the reference cell is an SCell, it should be activated.
· RAN4 FFS the conditions for reference cell. (e.g. activated SCell)
Issue 1-6-3: SSB-less Cell indication 
Agreement:
If the UE is not provided with SSB configuration (absoluteFrequencySSB) in the SCell (FrequencyInfoDL) nor SMTC configuration for the SCell, this cell is regarded as SSB-less SCell.
Note: update the wording in RAN4 requirements for inter-band SSB-less.
Issue 1-6-9: TAG
Agreement:
· No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.


In this document, we provide our views on the remaining issues around SSB-less SCell operation.
2. Discussion
2.1 The side conditions of SSB-less
We believe the side conditions include the following aspects:
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· The difference of the reception power with the FR1 inter-band active serving cell
· QCL/TCI state indication
· TRS clarification
We would discuss them one by one in this document.
The side condition of RTD
Regarding the side condition of RTD, it was approved that one set of condition, i.e. RTD≤ CP and one requirement would be defined. We believe one of the main concern on defining two set of conditions lies in how to achieve same understanding between NW and UE. Actually multiple factors would impact the RTD received at UE side. In our view, it is not hard to achieve alignment between NW and UE, just introduce some NW signalling can address this issue. However currently based on the agreements achieved in last meeting, we still believe so as to apply SSB-less SCell operation, the actual RTD should be less than CP to accommodate the SSB based timing estimation error, TRS based timing estimation error, and EVM windows, these margin can not be ignored in practice. We provide analysis in details in [2].
Proposal 1: So as to apply SSB-less SCell operation, the actual RTD should be less than CP to accommodate the SSB based timing estimation error, TRS based timing estimation error, and EVM windows, these margin can not be ignored in practice.
The side condition of Power imbalance
Regarding the difference of the reception power, it was approved to define one set of condition and one requirement, and the side condition is defined as the maximum received power difference can be up to [X] dB. Regarding the exact magnitude of X, we believe it should be not less than 25dB. It has been approved that the requirement of power imbalance for non co-located non-contiguous intra-band CA is relaxed to 25dB. While for inter-band case, to our understanding, besides the transmission power offset due to different PRB allocation for the two carriers, the pathloss offset since of frequency separation should also be considered. Take the following two band combinations as example:
-  BC1: 700MHz + 4.9GHz
-  BC2: 800MHz + 3.5GHz
Provided the same PSD level for the reference cell and SSB-less SCell, than the power imbalance due to different PRB allocation is not larger than 24 dB. The pathloss offset for BC1 is about 17 dB, and about 13 dB for BC2. So the maximum power imbalance can be up to 41 dB for BC1 and 37 dB for BC2, these can be seemed as the extreme case, considering the normal case, i.e. the the difference PRB allocation is about 14 dB, then the total budget of power imbalance is about 30 dB.
Proposal 2: The side condition on receiving power difference between the SSB-less SCell and the reference cell can be up to about 30 dB for the BC of 700MHz + 4.9GHz and 800MHz +3.5GHz.
The side condition of QCL/TCI state indication
With respect to the QCL-TCI state indication, during the LS discussion in last meeting, companies have some initial discussion regarding the QCL/TCI state indication. The main consideration is how to indicate to UE the coarse timing to reuse if there are multiple SSB transmission in the reference cell. After some offline discussion with companies, we believe there are multiple solution to address the indication of coarse timing between multiple SSBs in the reference cell. 
-  Solution 1: via RRC signalling indication, i.e. indicate ’SSB index’ in addition to the reference cell PCI
-  Solution 2: via QCL-C, i.e. same as legacy intra-band CA, the QCL-C relationship should be met between the TRS of SSB-less SCell and the SSB of the reference cell. 
-  Solution 3: UE trains through all SSB indexes to derive the proper reference SSB index
-  Solution 4: via TCI state indication
Within all these solutions, whether to indicate TCI state or configure QCL relationship cross cells, depend on which solution we choose.
Observation 1: There are multiple solutions to identify the reference timing given that multiple SSBs transmitted in the reference cell.
Based on the progress in side condition of RTD and power imbalance, TRS is needed anyway. So it seems that Solution 2 is the most straightforward method on top of TRS configuration. While Solution 3 looks like more flexible. So we prefer to consider Solution 2 and 3. TCI state indication in Solution 4 is a bit redundancy considering TRS existing.
Proposal 3: To identify the coarse timing used for the SSB-less SCell, two solutions are preferred:
-  via QCL-C, i.e. same as legacy intra-band CA, the QCL-C relationship should be met between the TRS of SSB-less SCell and the SSB of the reference cell. 
-  UE trains through all SSB indexes to derive the proper reference SSB index
Proposal 4: TCI state indication is not necessary during SSB-less SCell activation.
Referring to the QCL relation within the SSB-less SCell, in legacy intra-band CA, it is required to guarantee the RS of SSB-less SCell is QCL-A with TRS of the SSB-less SCell, which can be reused here so as to ensure the unified timing between any RS within the SSB-less SCell. Furthermore, for the SSB-less SCell of inter-band CA deployment, the fine sync between all the RSs should be ensured by default even without QCL-A configuration.
Proposal 5: The fine sync between all the RSs within the SSB-less SCell should be guaranteed by default. 
TRS clarification
Due to TRS is involved in, it is necessary to clarify the type of TRS. According to RAN1 specification[2], A-TRS must tie with P-TRS since the QCL-A of A-TRS should be associated with P-TRS in the same cell. So once A-TRS is configured in the SSB-less SCell, in fact the P-TRS should also be configured in the same cell. So the case of only configuring A-TRS without P-TRS in the SSB-less SCell is impossible in spite of such case is beneficial to NW energy saving. So as to realize the intention of NW energy saving, another alternative is to decide whether configuring P-TRS based on the RTD condition. For the case of RTD <=260 ns, not to configure P-TRS since the fine time tracking can be ignored. While for other case, P-TRS is configured by the NW.
Observation 2: According to RAN1 specification, A-TRS must tie with P-TRS since the QCL-A of A-TRS should be associated with P-TRS in the same cell.
2.2 RRM requirements
As we know, the key point of determining the latency of SSB-less SCell activation is whether need to perform TRS based fine time tracking or not. Based on current progress, only one set of side condition is defined for RTD and power imbalance, so the latency of TRS based fine time tracking can not be ignored. So the total delay of SSB-less SCell is TTRS+3ms. The component of TTRS is used for fine time tracking and possible AGC refining.  
Proposal 6: the total delay of SSB-less SCell is TTRS+3ms. The component of TTRS is used for fine time tracking and possible AGC refining.
3. Conclusion
In this contribution, we have the following proposals for the Network power saving:
Proposal 1: So as to apply SSB-less SCell operation, the actual RTD should be less than CP to accommodate the SSB based timing estimation error, TRS based timing estimation error, and EVM windows, these margin can not be ignored in practice.
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