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Introduction
In RAN#98e meeting, the network power saving WID was approved in [1]. 
	· [bookmark: _Hlk130373392]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]


As approved at WID, we would be discussed with SSB-less SCell operation for inter-band CA for FR1 and co-located cells in RAN4. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK20][bookmark: OLE_LINK14][bookmark: OLE_LINK10]Discussion  
The following is the WF for the #108 meeting from the RF and RRM session
	Issue 1-1: TAE
Agreement: 
· Alternative #1:
· Do not specify the BS TAE requirements of SSB-less operation for FR1 co-located inter-band CA 
· Define the side condition of RTD to ensure UE performance in RRM part.
· Alternative #2:
· Specify BS TAE requirements
· FFS on values 
Issue 1-4: other UE related considerations
Agreement:
· No new UE RF requirements are defined for R18 NES feature.



	Issue 1-2-1: RTD conditions for scenario 1
· Agreements
· Define requirements for RTD ≤ CP
· note: the CP corresponding to the [largest SCS across CCs or SCell SCS]
· FFS if additional requirements shall be considered for RTD ≤ 260ns
· Performance requirements (RRM and/or demodulation) need to be introduced for the scenario with RTD ≤ CP to guarantee proper performance on the SCell


At last meeting, RTD condition was discussed in RRM session. RTD value agree to define requirement for RTD ≤ CP.  CP is important parameter to define requirement for RTD. TAE parameter is almost same with RTD. RTD is defined for [2].

If we assumed Co-located, same RU and same BBU.  and  can be ignored. TAE value is same as RTD. And as shown in the following figure 1, if the TAE is larger than the CP, the synchronization of the data symbols transmitted by PCell and SCell may not match each other as shown in Figure 1 (a). As a result, interference between cells may occur. So the TAE of the signal from the BS should be within the CP. 
Observation 1: Assuming co-located, same RU and same BBU, propagation delay difference and channel dispersion can be ignored in the RTD formula.
Observation 2: When defining a TAE, CP is an important parameter to consider.
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Figure 1. (a) When TAE > CP, TTD time slot . (b) When TAE  CP, TTD time slot.
Some companies are concerned that the TAE is larger than the CP for reusing the 3us TAE, and others are concerned that the TAE is too tight requirement for 260ns. In our opinion, it makes sense to base the TAE on the CP. However, the CP value will change depending on the SCS. The CP values according to SCS are as follows. 
Table 1 CP length for different SCS
	SCS
	Symbol Duration
	CP for Long Symbols
	CP for Symbols

	15kHz
	66.67 µs
	5.2 µs
	4.69 µs

	30kHz
	33.33 µs
	2.86 µs
	2.34 µs

	60kHz
	16.67 µs
	1.69 µs
	1.17 µs



As mentioned above, the TAE should be less than the CP, so the table above should be satisfied for all CPs. If we need to specify a single value for TAE, we should specify TAE based on the CP of the largest SCS. The CP 1.17us is reasonable value for specifying TAE.
Proposal 1: We support alternative #2. The TAE value should be defined as the CP corresponding to the largest SCS, 60kHz. Therefore, TAE should be specified as TAE. 

	Issue 1-2-2: Power difference conditions for scenario 1
Proposals:
· Proposal 1: The reception power difference shall be within 6dB. (Apple, MTK, CMCC, Intel, SS, Huawei, Vivo, Ericsson, ZTE, LGE, CATT)
· Proposal 1a: For a UE using single RF chain, the difference of reception power with the reference cell selected from FR1 inter-band active serving cells is within 6dB (SS, Ericsson)
· Proposal 1b: (Vivo)
· The difference of Tx power with the FR1 inter-band active serving cell is within 6dB, and the same UE RF chain is used for the SSB-less SCell

· Proposal 2: The reception power difference can be larger than 6dB. (QC, CMCC, SS, Huawei, Ericsson, Nokia, vivo)
· Proposal 2a: for a UE using dual RF chains, the difference of reception power with the reference cell selected from FR1 inter-band active serving cells is within 6dB+Y, the value of Y is TBD. (SS)
· Proposal 2b: If UE can support TRS-based AGC adjustment, there is no power difference limitation. (Huawei)
· Proposal 2c: (QC, LGE)
· NW provides explicit information about transmit power offset between reference cell and SSBless SCell, where transmit power offset = transmit power of RS on reference Cell – Transmit power of RS on SSBless SCell.
· If NW provide transmit power offset information, RAN4 does not need to define side condition of AGC for SSBless Scell operation.
· Proposal 2d: (Ericsson)
· For a UE using dual RF chains, the maximum power difference UE can handle is 25dB.
· NW can indicate the power difference between the reference cell and target cell to UE to compensate the AGC gain
· For a UE using dual RF chains, RAN4 to study whether UE can use TRS transmission in scenario 1 for computing AGC.  
· Proposal 2e: (Nokia) 
· RAN4 to discuss the feasibility and corresponding UE behavior when reception power difference is within 6dB and when reception power difference is larger than 6dB respectively.
· Proposal 2f: (vivo) 
· The UE is allowed at least one CSI-RS based measurement for AGC adjustment on the SCell before or during the activation of the SCell. Such CSI-RS based measurement can be A-TRS, TRS, CSI-RS for mobility or CSI-RS for pathloss measurements.


The above is the RRM session WF [4]. If the reception power difference requirement is less than 6dB, it is not a big problem for AGC processing, but if it is more than that, it may cause an overhead issue due to the increased time of AGC processing. The big difference of the reception power also can effect to the cell coverage. So, the difference of the reception power should be within 6dB.

[bookmark: _Hlk146693218]Proposal 2: The difference of the reception power between FR1 inter-band active serving cell and SSB-less SCell should be within 6dB.
Conclusions
In this contribution, we want to share some views on NES from BS RF requirement perspective and proposals are made as following:
Observation 1: Assuming co-located, same RU and same BBU, propagation delay difference and channel dispersion can be ignored in the RTD formula.
Observation 2: When defining a TAE, CP is an important parameter to consider.
Proposal 1: We support alternative #2. The TAE value should be defined as the CP corresponding to the largest SCS, 60kHz. Therefore, TAE should be specified as TAE. 
Proposal 2: The difference of the reception power between FR1 inter-band active serving cell and SSB-less SCell should be within 6dB.
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