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Introduction
In April WG meeting, agreements were made facilitating initial progress of this item. The agreements are captured in the approved WF R4-2306369 [2]. In May WG meeting, the agreements made are captured in the WF R4-2310086 [3]. In August, further approved WF is in R4-2314381 [4]. October meeting approved the WF in R4-2317405 [5].
In this paper we provide our views on the remaining RRM aspects to close this topic.
Discussion
Scenario 1: without SSB but with TRS transmission
The FR1 SCell activation requirements for SSB-less target intra-band SCell, which is contiguous in frequency with the PCell, were at first introduced in the Rel-15 specification. The idea is that the UE is supposed to use the information on the PCell to derive needed information in order to activate the intra-band contiguous target SCell. Indeed, there are prerequisite conditions to be met to facilitate the applicability of the requirements.
	If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms for UE supporting scellWithoutSSB, provided
-	The RTD between the target SCell and the contiguous active serving cell is within 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 the network energy saving work item, we have the below objective,
	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]


This is to extend the activation requirements of SSB-less SCell to also support inter-band CA. It is natural that the idea of this objective is the same as in the previous spec about intra-band contiguous CA: the UE is supposed to make use of reference signals transmitted in another carrier to derive needed info on the target SCell without SSB transmitted. 
In order to extend the applicability to inter-band CA, we need to examine all the prerequisite conditions to see if there is need to modify or apply without change.
Power imbalance 
The power difference between the target cell and the reference cell configured with SSB is also important for the UE to correctly carry out SCell activation on the SSB-less target. In order for the UE to use the measured results on the SSB cell to derive info to the SSB-less target cell, the power difference between the two cells has to be smaller than a certain threshold. In the intra-band contiguous case, <6dB is required. 
Though it is often seen that between inter-band carriers, the power imbalance is much larger compared to intra-band cases, we need to guarantee the SCell activation performance under a correct deployment and configuration from the network. Since we assume that this kind of requirement only applies to collocated scenarios, we propose to keep the 6dB maximum imbalance value.
When 6dB power imbalance is not guaranteed by the deployment, longer delay is expected than 3ms to activate the SSB-less SCell. Say that the UE has multiple resources to receive and to carry out separate AGC operations towards different RS-s on the two different Cells, we believe that the power imbalance can be handled by the UE is typically up to 25dB.
QCL relations among RS-s
The primary condition to apply the 3ms activation requirement is that TRS (tracking reference signal, periodic non zero power CSI-RS) has to be guaranteed on the target SCell. Even with intra-band contiguous cases, TRS is required to be transmitted on the target SCell and the TRS has to be QCLed with the SSB transmitted in the other serving cell. 
Once TRS is transmitted on the target SCell, the UE is able to use the TRS to carry out frequency/time tracking and CSI measurements and reporting. The performance then is largely guaranteed and that is why in the existing activation requirements for intra-band contiguous CA, TRS is transmitted on the target cell.
Proposal 1: TRS which is QCLed with the SSB on an active serving cell is transmitted on the inter-band SSB-less target SCell to guarantee fair performance of the UE activation. 
In the last meeting, companies had proposed a scenario where there is not any signal transmitted in DL but only UL. In general this scenario is a UL CA deployment without DL corresponding band in the SCell. This requires the UE to support the cross carrier scheduling capabilities to receive scheduling on PCell but to transmit UL signals on SCell. In this case, the SCell activation requirements are unique compared to what we had in the TS 38.133 spec since we never touched cross carrier scheduling and SCell without DL in the legacy releases.
With this said our view on this scenario is to carry out feasibility study on it to analyse whether we could specify requirements in Rel-18 to enable SSB-less SCell operations.
Reference cell indication
The below agreements are reached in the last meeting for 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)


The general idea of this fast SCell activation process is to facilitate the UE relying on serving cell parameters (time/frequency/spatial parameters) and using them on the target SCell to activate it without acquiring the needed parameters through any SSB transmitted. When there are multiple active serving cells for the UE to choose the reference cell from, RAN4 agreed to introduce a network indication to the UE to guide on the choice. By the knowledge of the deployment, the network should indicate the correct reference serving cell to the UE to guarantee the correlation between the reference cell and the target SSB-less SCell in terms of time, frequency and spatial parameters.  
In our understanding, the network should guarantee resemblance between the indicated reference cell and the target cell in terms of all the related parameters. This means that the UE directly use the parameters of the indicated reference cell on the activation of the target cell to accomplish the procedure real fast and try to acquire those parameters afterwards on the target SCell. The parameters should include not only timing and AGC parameters, but also the QCL relations. This is to say, the network should guarantee QCL relation between target cell scheduling and reference cell reference signals.
Proposal 2: There is no activation requirement applicable to the UE if the indicated reference cell does not transmit the QCL source of the target SCell scheduling.
UE feature groups for SSB-less SCell activation
We propose that RAN4 introduces the UE feature group for optionally supporting SSB-less inter-band SCell activation with capability signalling and per feature set (per band per band combination) indication. This new indication should be a separate element/vector from the existing SCellwithoutSSB.
Proposal 3: Introduce the optional with capability signalling per FS indication of UE supporting inter-band SSB-less SCell activation in Rel-18. 
Our views on RAN4-centric features for the Netw_Energy_NR WI [WID RP-230566] are provided below and in Table 1.
Objective #1: SSB-less operation for NR FR1 inter-band CA
For SSB-less SCell operation RAN4 agreed to introduce a single set of RRM requirements covering different RTD and power imbalance conditions for NR FR1 inter-band CA scenarios. Based on latest RAN4 discussions we propose to introduce a single UE feature to “Support SCell without SS/PBCH block for NR FR1 inter-band [and intra-band non-contiguous] CA”
· The overall description of the feature is recommended to be aligned as much as possible with the existing Rel-15 RAN1 feature 1-10 “Support SCell without SS/PBCH block” (TR 38.822).
· No pre-requisite features shall be considered, since the Rel-15 SSB-less SCell feature is appliable to intra-band contiguous CA and the new feature is introduced for inter-band CA.
· Per-FS capability granularity is suggested same as for existing Rel-15 feature “Support SCell without SS/PBCH block”. 
· Additional discussion in RRM session is needed on whether to introduce additional requirements and to extend the capability to intra-band non-contiguous CA scenario. Meantime, we recommend defining the feature in a generic manner to be applicable to both inter-band and intra-band non-contiguous CA cases.
Other objectives
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Other WU objectives are in the scope of other WGs and we don’t think that any new RAN4-sepecifc features need to be introduced.
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[bookmark: _Ref149816831][bookmark: _Ref149894333]Table 1. Rel-18 NR UE features for Netw_Energy_NR WI.
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	42.
Netw_Energy_NR
	42-1
	Support of SCell without SS/PBCH block for NR FR1 inter-band [and intra-band non-contiguous] CA
	1. Support of SCell without SS/PBCH block for NR FR1 inter-band [and intra-band non-contiguous] CA
	No 
	Yes
	N/A
	SSB-less operation for NR FR1 inter-band and [intra-band non-contiguous] CA scenarios is not supported
	Per FS
	No
	FR1 only
	N/A
	Component 1: Whether or not UE is able to use SS/PBCH block from other Cells for time/frequency synchronization of SCell without SS/PBCH block.

	Optional with capability signalling
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SSB-less SCell in intra-band non-contiguous CA
There is no reason to leave intra-band non-contiguous CA deployment out of scope in terms of discussions on the 3ms activation requirements for SSB-less SCell.
At least all the requirements specified for inter-band CA can be applied to intra-band non-contiguous CA. We propose that together with the specification of inter-band cases, RAN4 specifies requirements also for intra-band non-contiguous CA.
Proposal 4: Together with the specification of inter-band cases, RAN4 specifies requirements also for intra-band non-contiguous CA.
Proposal 5: Activation requirements specified for inter-band CA SSB-less SCell also apply to intra-band non-contiguous CA SSB-less SCell activation.
Conclusion
In this paper we provide our initial views on RRM aspects that are related to the discussions within WI scope.
Proposal 1: TRS which is QCLed with the SSB on an active serving cell is transmitted on the inter-band SSB-less target SCell to guarantee fair performance of the UE activation. 
Proposal 2: There is no activation requirement applicable to the UE if the indicated reference cell does not transmit the QCL source of the target SCell scheduling.
Proposal 3: Introduce the optional with capability signalling per FS indication of UE supporting inter-band SSB-less SCell activation in Rel-18.
Proposal 4: Together with the specification of inter-band cases, RAN4 specifies requirements also for intra-band non-contiguous CA.
Proposal 5: Activation requirements specified for inter-band CA SSB-less SCell also apply to intra-band non-contiguous CA SSB-less SCell activation.
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