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Introduction
This email thread discusses the RRM core requirements of WI on Network energy saving.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to comment in each sub-topic.
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Huawei
	Jing Han
	Hw.hanjing@huawei.com

	ZTE
	Chenchen Zhang
	zhang.chenchen@zte.com.cn

	MTK
	Ato Yu
	Ato.yu@mediatek.com

	Intel Corporation
	Meng
	Meng.zhang@intel.com

	Ericsson
	Venkat
	Venkatarao.gonuguntla@ericsson.com

	Qualcomm
	Hyunwoo Cho
	hyuncho@qti.qualcomm.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	Nokia
	Lei Du
	lei.du@nokia-sbell.com

	China Telecom
	Lu YANG
	yangl75@chinatelecom.cn

	vivo
	Yanliang SUN
	Yanliang.sun@vivo.com

	CMCC
	Shiyuan Wang
	wangshiyuan@chinamobile.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305288
	Huawei, HiSilicon
	Work plan




Open issues summary
Issue 1-1:  Work plan proposals
· Proposals 
· Option 1: work plan in R4-2305288
· Recommended WF
To discuss whether the work plan in R4-2305288 is agreeable
	Company
	Comments

	XXXZTE
	It is fine to us.

	MTK
	We have one clarification question about work partition between RF and RRM sessions for SSB-less SCell. It is not 100% from the WP. 
One approach is that RRM session can probably quickly identify the required conditions (such as RTD, TCI state relation and power imbalance) by re-using some existing requirements. In the RF session, perhaps a suitable discussion point is to identify the inter-band combinations which can achieve the conditions defined by RRM session. We are open to hear companies’ suggestions as long as the work partition is clear.

	Ericsson
	We share similar view as MTK. RRM session can perform feasibility study and identify under what conditions SSB less SCell operation will work. Based on the identified conditions necessary RF requirements can be defined. 

	Nokia
	Agree with Ericsson.

	Huawei
	We are fine with the suggestion proposed by MTK, Ericsson and Nokia. For the first two meetings, RRM session is responsible to identify the required conditions to support SSB-less SCell operation. RF session discuss how to achieve the conditions.



CRs/TPs comments collection
Summary for 1st round 
0. Open issues 
Issue 1-1:  Work plan proposals
Work plan will be updated according to 1st round discussion.
Recommendations for 2nd round: directly comment on the revised work plan.

0. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2:	SSB-less SCell operation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4- 2304180
	Nokia, Nokia Shanghai Bell
	Observation 1: The phrase ‘if found feasible by RAN4 study’ may refer to evaluating possible performance degradation of physical downlink channels that may occur by using the synchronization information of PCell for the SCell, using key performance measuring metrics.
Proposal 1: In the evaluation methodology, RAN4 may investigate the behavior of BLER against SNR and/or throughput against SNR as the metrics to evaluate the performance of physical downlink channels. Furthermore, RAN4 may consider how the RTD would impact the BLER or throughput performances of those channels.
Proposal 2: RAN4 to start the feasibility study by evaluating the performance of PDSCH, using metric proposed in Proposal 1.
Proposal 3: RAN4 to investigate feasible frequency separation between the PCell and SCell, and under which conditions reuse of the time/frequency synchronization could be achieved.
Proposal 4: RAN4 to investigate the impact of channels models, starting with TDL models, on the SSB-less SCell operation for inter-band carrier aggregation.
Proposal 5: RAN4 to discuss about how to model time and frequency errors that SCell may experience in SSB-less SCell operation.
Proposal 6: The outcome of the feasibility study could be identifying the frequency separation between the PCell and SCell (i.e., feasible band combinations) and any other conditions such that the demodulation performances of physical downlink channels transmitted by the SSB-less SCell are within a tolerable performance degradation.
Proposal 7: RAN4 to agree on the radio parameter settings for PCell and SCell to be used in the performance evaluation for SSB-less SCell operation. RAN4 may suggest using the parameters used in TR 38.864 as much as possible for these evaluations.


	R4-2304155
	Apple
	Proposal 1: If FR1 inter-band SSB-less SCell operation is introduced in R18 NES, a new capability like existing scellWithoutSSB shall be introduced to cover the R18 FR1 inter-band CA case.
Proposal 2: regarding T/F information acquisition for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. RAN4 needs to check with RAN2 for this solution.
Proposal 3: regarding AGC settling for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, RAN4 to consider one of following alternatives:
· Alt 1: if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SSB-less SCell.
Proposal 4: to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of RTD and reception power difference shall still be defined for the RAN4 requirement:
· RTD between the SSB-less SCell and the FR1 inter-band active serving cell is within X ns, X is ±260ns
· The difference of the reception power with the FR1 inter-band active serving cell is <= Y dB, Y is 6dB

	R4-2304181
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 shall prioritize the discussion on SSB-less SCell operation for inter-band CA for FR1 and co-located cell.  The RRM/RF requirements for the other network energy saving features e.g. cell DTX/DRX, spatial and power domain techniques can be discussed after there is conclusion from RAN1/RAN2.
Proposal 2: RAN4 to align the understanding on SSB-less scenarios for FR1 inter-band collocated CA and clarify at least the following cases need to be discussed. 
· SCell without SSB transmission: There is no SSB transmission on the inter-band SSB-less SCell. The UE is expected to acquire time/frequency synchronization from other cell with SSB transmission e.g. PCell.
· SCell operation with temporary RSs: There is no regular SSB transmission on the inter-band SSB-less SCell. But the transmission of UE-specific reference signals (A-TRS) by the SCell can be triggered by the gNB on need basis to assist SCell activation.
Proposal 3: RAN4 shall start from feasibility study to identify the possible performance degradation of the physical downlink channels (e.g., PDCCH, PDSCH) that may occur due to the time/frequency synchronization errors caused by using synchronization of PCell in SCell.
Observation 1: The SSB-less SCell activation procedure is pending on the SSB-less scenarios under discussion.
Proposal 4: The SCell activation delay for activating an inter-band co-located SSB-less SCell need to be specified based on the feasibility study. 
Observation 2: In SSB-less SCell operation, there is no SSB transmission hence not available for L1/L3 measurement. 
Proposal 5: The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells.
Proposal 6: The CSI-RS based L1/L3 measurement requirements need to be specified for SSB-less SCell operation.

	R4-2304229
	Intel Corporation
	Proposal 1: The inter-band SSB-less SCell activation delay requirements apply when RTD (the relative receive timing difference among the closest slot timing boundaries) of the target inter-band SCell (without SSB) and the active serving cell with SSB is within ±3us.
Proposal 2: The inter-band SSB-less SCell activation delay requirements apply then the difference of the received powers between target SCell and the active serving cell with SSB is <= 6dB.
Proposal 3: 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 4: when TRS is not configured on the target SCell, the configured aperiodic CSI-RS for inter-band SSB-less SCell activation is QCLed type A to the TRS of the SSB serving cell and it is QCLed type C to the SSB from the SSB serving cell.
Proposal 5: Together with the specification of inter-band cases, RAN4 specifies requirements also for intra-band non-contiguous CA.
Proposal 6: Activation requirements specified for inter-band SSB-less SCell also apply to intra-band non-contiguous SSB-less SCell activation.


	R4-2304387
	Qualcomm Incorporated
	Observation: SSBless Scell with intra-band CA is defined with limited conditions such as contiguous intra-band CA for same gNB beam assumption between serving cell and SSBless Scell. However, the beam is not always strongly correlated for inter-band CA depends on the frequency distance between the reference cell and the SSBless Scell. 
Proposal 1: RAN4 shall study and define the scope of SSBless inter-band CA scenario. The scenario can be categorized as followings:
Scenario 1) Strong correlated gNB beam is applied for SSBless Scell where small frequency distance between reference cell and the SSBless Scell is considered. 
Scenario 2) Weak correlated gNB beam is applied for SSBless SCell where general inter-band CA is considered. 
Proposal 2: RAN4 shall consider PCell first as the reference cell transmitting SSB. FFS: another Scell can be used as the reference cell. 
Observation: Similar to SSBless Scell with intra-band CA condition, TRS can be used for synchronization purpose on SSBless Scell. 
Observation: Depending on the correlation of gNB beam between inter-band, different applicability conditions and solutions for AGC/synchronization are considered.
Proposal 3: Periodic TRS shall be available on the SSBless Scell with inter-band CA.
FFS: how to achieve initial AGC/synchronization for the SSBless Scell at each scenario. 

	R4-2304647
	CMCC
	Observation 1: It is not necessary and feasible to derive SSB-less SCell L1/L3 serving cell measurements results by performing L1/L3 measurements on PCell or another SCell when UE is out of SSB-less SCell coverage.
Observation 2: It is not feasible to derive SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell when UE doesn’t know about the transmit power relationship between the RS of SSB-less SCell and measured RS.
Observation 3: It is not feasible to derive SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell when UE doesn’t know about the operating frequency of SSB-less SCell and measured Cell.
Proposal 1: For UE derive SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell, whether and how to assist UE to determine the coverage of SSB-less SCell should be further investigated.

	R4-2304816
	vivo
	Observation 1  In RAN2 spec, TS 38.331, the current QCL indication includes the index of referenced serving cell which may be re-used in indicating the timing reference cell in inter-band SSB-less operation.
Proposal 1  For SSB-less operation of an inter-band SCell in FR1, the following clarification is added to the SCell activation delay requirements in TS 38.133:
· Clarify in TS 38.133 that the RTD between SCell without SSB and the inter-band active serving cell is within 260ns
· Clarify in TS 38.133 that the RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.
Proposal 2  For SSB-less operation of an inter-band SCell in FR1, send the LS to RAN2 to trigger discussion regarding the following 
· Clarify in TS 38.331 that the SSB frequency configuration can be absent if the timing information can be provided from an inter-band active serving cell.
· Clarify/introduce the RRC signalling for indicating which inter-band active serving cell is the timing reference of the cell without SSB. 
· Introduce new UE capability for this feature.
Observation 2  For inter-band scenario, for some certain band combinations, large difference in the Rx signal quality can be observed among different bands even if co-located gNB array can be assumed, due to the different UE RF chains used for different bands.
Proposal 3  CSI-RS based L3 measurement should be supported for the SSB-less SCell. Send LS to RAN2 to inform this decision and ask them to clarify in RAN2 spec about the freqBandIndicatorNR configured under MeasObjectNR for this case.
Observation 3  If CSI-RS based BFD/CBD/L1-RSRP/L1-SINR measurement are configured on an SSB-less SCell, current RRM requirements are applicable without need of any enhancements.
Proposal 4  No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.
Observation 4  If CSI-RS based PL-RS measurement is configured on an SSB-less SCell, current RRM requirements are applicable without need of any enhancements.
Proposal 5  For an SSB-less SCell that configured with CSI-RS based L3 measurement, the known/unknown condition of the SCell is defined based on the L3 MR of the CSI-RS based L3 measurement. 
Proposal 6  The SSB-less SCell activation requirements are only applicable if the Ês/Iot ≥ -2dB and the SSB of the timing reference serving cell meeting detectable condition in 9.2 of TS 38.133
· If an SSB-less SCell is configured with CSI-RS based L3 measurement, and UE has reported one MR within a predefined period, the SSB-less SCell is known
· The activation delay of a known SSB-less SCell is TfirstTRS + 5ms or TfirstA-TRS + 5ms.
· Otherwise, the SSB-less SCell is unknown
· The activation delay of an unknow SSB-less SCell is TfirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms


	R4-2304893
	Ericsson
	Proposal 1. RAN4 to first agree on the maximum power deviations UE can handle with the same AGC setting.
Proposal 2. RAN4 to study whether UE can derive the coarse timing directly from the inter-band active serving cell.
Proposal 3. RAN4 to study the aspects of using TCI state information of inter-band co-located SSB less SCell from active serving cell.
Proposal 4. RAN4 to study whether UE can derive fine timing from the inter-band co-located active serving cell.

	R4-2305002
	ZTE Corporation
	Observation 1: The requirement of FR1 SCell activation Tactivation_time can be classified into multiple cases with different component constitution under different conditions.
Observation 2: The ultimate case to achieve power saving and latency reduction is supported with the prerequisite of SCellwithoutSSB enabled. Under such case, no any DL RS is necessary during the SCell activation procedure.
Observation 3: Through applying A-TRS to perform fine time tracking and/or coarse AGC in R17 fast SCell activation enhancement, the SSB transmission can be omitted. However such enhancements are only allowed in limited cases.
Observation 4: For the sake of energy saving, if the UE can reuse the AGC factor of an already active serving cell or determine the AGC factor by assuming an already active serving cell as a reference, then power saving can be achieved by omitting the twice SSB transmission.
Observation 5: For FR1 inter-band CA, if co-located deployment applied, in fact the RSSI measurements for the inter-band cells mainly differ at the pathloss caused by the difference of cell frequency.
Proposal 1: Between the two adjacent bands or close bands, the difference of the reception power is possible not larger than 6dB, propose to reuse the AGC factor of the already active inter-band serving cell for the to-be-activated SCell.
Proposal 2: AGC aims to serve the DL reception, in order to achieve the further improved network power saving gain, propose to consider the case without DL transmission and with UL reception by shutting down the downlink transmitters. 
Observation 6: If the time/frequency information can be reused between inter-band serving cells, then such two components can be skipped, i.e. the UE directly reuse the time/frequency information of an already active serving cell to identify the time/frequency synchronization of the to-be-activated SCell.
Observation 7: For co-located deployment, due to same propagation delay passed, the main factor lead to RTD between different cells comes from the BS TAE.
Observation 8: Consider the inter-band CA BS architecture for co-located deployment, the practical timing difference among different bands can be optimized down to 10ns-65ns, which is much less than CP length, so the time/frequency information reusing between inter-band cells are feasible in practice. SSB used for the time/frequency synchronization can be ignored.
Proposal 3: for inter-band CA in co-located scenario, propose to reuse the ScellwithoutSSB for it if the same side condition as intra-band contiguous CA are met. 
Observation 9: If the L1-RSRP measurement can be skipped, performance gain would be achieved from the point of power saving since the SSB or CSI-RS transmission used for L1-RSRP measurement can be ignored.
Proposal 4: Since beam management not involved in, in practice, ‘ssb-PositionInBurst’ can indicates only one SSB is being actually transmitted. Propose to skip the L1-RSRP measurement and report for inter-band CA in co-located scenario from UE perspective and no SSB/CSI-RS transmission from network perspective.
Observation 10: The fine time/frequency tracking after TCI state indication is used for the later PDCCH/PDSCH reception.
Observation 11: Applying A-TRS with replacement of SSB to perform fine time/frequency tracking after receiving the TCI state indication, which is beneficial to realize the SSB-less for FR1 inter-band CA. While reusing the time/frequency information of an already active serving cell given that the condition are met, which facilitates NW power saving more than A-TRS based operation.
Proposal 5: For the case of no PDSCH reception in the to-be-activated SCell, no need to perform TCI state indication and fine time/frequency tracking.

	R4-2305026
	China Telecom
	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.


	R4-2305289
	Huawei, HiSilicon
	Proposal 1: SSB-less SCell operation has no impact on SCell dormancy.
Proposal 2: SSB-less SCell operation has no impact on RACH procedure.
Proposal 3: SSB-less based SCell activation delay to be specified for inter-band CA for FR1 and co-located cells.
Observation1: Certain inter-band CA combinations may have a narrower or comparable frequency range than some intra-band contiguous CA combinations.
Observation 2: When implementing FR1 co-located inter-band CA with utilizing a shared transmitter, the delay deviation can be within 260ns.
Observation 3: When implementing FR1 co-located inter-band CA with independent transmitters, the delay deviation can be within 260ns. 
Proposal 4: For FR1 co-located inter-band CA scenario (at least for some band combinations), it is feasible that the frequency/time synchronization of SSB-less SCell can utilize that of the activated cell on inter-band.
Proposal 5: For FR1 co-located inter-band CA scenario (at least for some band combinations), the SSB-less based SCell activation is feasible.

	R4-2305544
	MediaTek Inc.
	Proposal 1: For Obj#1, to guarantee successful activation for inter-band SSB-less SCell, RAN4 should study whether the Scell being activated can leverage at least the following information from an already activated serving cell in a different band: 1) timing, 2) TCI state, 3) receive power level.
Proposal 2: For Obj#1, given that the SSB-less SCell can fully leverage the information in Proposal 1 from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
Proposal 3: For Obj#1, RAN2 is only expected to start the work after the feasibility is confirmed by RAN4.



Open issues summary
Sub-topic 2-1: General 
Issue 2-1-1: Which scenario to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA
Based on the contributions from Nokia (R4-2304181), Intel (R4-2304229), Qualcomm (R4-2304387), vivo (R4-2304816), MTK (R4-2305544), Moderator think the applicable scenario of SSB-Less SCell operation shall firstly be clarified.
· Proposals 
· Option 1: No SSB but with TRS transmission on the inter-band SSB-less SCell
· Note：Option 1 doesn't mean RAN4 RRM is to specify TRS related requirements.
· Option 2: No SSB and No TRS transmission on the inter-band SSB-less SCell
· Recommended WF
This issue aims to clarify the applicable scenario of SSB-less SCell operation. For example, if TRS is transmitted on the SSB-less SCell, UE can use TRS for time tracking after SCell activation to guarantee performance of PDCCH/PDSCH.
	Company
	Comments

	XXXHuawei
	We think at least option 1 is a valid scenario for supporting SSB-Less SCell operation. 
Although during SCell activation procedure TRS is not mandatory to be needed (in R15 intra-band contiguous CA scenario with SSB-less SCell, the SCell activation time is 3ms and no additional time for TRS based fine timing acquisition is included), TRS is still needed for 1) QCL configuration (e.g., CSI-RS for CSI reporting/ beam management is QCL type-A with TRS on the to-be-activated SCell); 2) time tracking after SCell activation to guarantee PDCCH/PDSCH performance.
Some company also proposed to have A-TRS on SSB-less SCell. As we know A-TRS shall QCL type-A to periodic TRS on the same serving cell, and A-TRS is not able to directly QCL-A/C to other cell,  therefore in essence, TRS is also needed even A-TRS is present.
We are not strong against option 2. Bu we shall keep in mind that this objective focus on SSB-less, other reference RS-LESS is a kind of further enhancement. 

	ZTE
	For the sake of NW power saving, avoiding the transmission of always on signals such as SSB could save the power consumption. 
Besides that, we are trying to seek for the ultimate power saving. Considering some UL heavier scenarios were identified in NR, such as remote driving, machine vision and factory vedio surveillance. Under these scenarios, UL traffic is much more heavier with quite limited downlink transmission , so the SSB-less SCell can be mainly used for the UL traffic supplementation, and the DL transmitter of the NW at Scell can be shut down so as to achieve power saving significantly. Under such case, from the perspective of NW, no PDCCH/PDSCH but with UL reception in the SSB-less SCell.
In a word, no DL transmission but with UL reception at the NW side is one of use cases.

	MTK
	We are fine with Option 1, although in some cases network may still need to transmit TRS. Comparing TRS with SSB, network can stop transmission when no CONNECTED UEs in the cell, use a larger periodicity than SSB or even align the TRS timing offset with cell DRX/DTX pattern. We believe that a certain network energy saving can still be achieved with Option 1.
Regarding Option 2, we are also fine to discuss. 

	Intel
	We suggest that we focus on option 1 first.
In the cases mentioned by ZTE, the UE could not sync properly mostly after the activation since no DL scheduling is performed on the activated carrier and there is no means for the UE to track and maintain T/F accurately. Regarding Option 2, if we don’t transmit TRS we need to guarantee DL scheduling. 

	Ericsson
	Our understanding is TRS may not be guaranteed always and RAN1 is disusing whether TRS can be skipped or not and if it can be skipped what are patterns for TRS for NW ES. Considering it is still in RAN1 discussion we do not think we can clearly agree on whether TRS can be assumed or not assumed.  

	Qualcomm
	We support option 1.
Regarding option2, if this is only about the scenario that ZTE provided no DL transmission but with UL reception at the NW side, we are fine to discuss whether it is feasible, what RRM requirements can be impacted.

	Apple
	We support to use option 1 as starting point. 
From UE perspective, inter-band CA may need two separate RF chains, even though the target SSB-less SCell can reuse the coarse timing of another inter-band active serving cell, the fine timing tracking still need to be performed based on its own TRS for PDCCH/PDSCH reception performance. Moreover, we also need to take into account the frequency domain separation between these inter-band CCs, e.g., for CCs with big separation we think fine timing cannot be directly reused between CCs.   

	Nokia
	We’d like to clarify “TRS transmission” in Option 1/2 means if TRS is used when activating the SCell. It does not mean if there is TRS for data Tx “after” SCell is activated. 
With the clarification, we think both Option 1 and Option 2 need to be studied but prefer starting from Option 2.
From the technical report, the intra-band CA without SSB has been considered as baseline for the inter-band SSB-less discussion in this WI. The feasibility study is needed to check if and when it is possible to achieve 3ms activation delay with Option 2. And as a next step, if 3ms delay is not possible, we may consider using A/P-TRS to assist the SCell activation using Option1.
Some companies argued TRS is always needed for CSI reporting and/or PDSCH/PDCCH Tx. In our views, if 3ms is concluded as feasible in some cases, the CSI reporting after SCell activation can follow intra-band SSB-less operation. How CSI is reported and how data is transmitted is common issue for both option. We wonder if this is in the scope of the discussion. 
6.1.6.4    Higher layer procedures
The SCell without SSB in intra-band CA is considered as baseline, i.e., for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the SpCell or the SCell, of the cell group.


	vivo
	We support option 1.
For option 2, we understand the motivation, but we think there could be RAN1/2 impact before we start discussion in RAN4. For example, what is the PL-RS for the calculation of UL power for uplink transmission? Note that based current RAN1/2 on we do not see the cross-carrier configuration of PL-RS yet.

	Huawei
	Response to Ericsson: In NES WI, there is no RAN1 TU for SSB-less operation (obj#1). So RAN1 would not discuss this issue under SSB-less operation. If you are talking about cell DTX, we suggest to separately discuss each objective first. 
Response to Nokia: in intra-band contiguous CA scenario, the QCL configuration is yellow highlighted in below, where CSI-RS for CSI reporting/ beam management is QCL type-A with TRS on the to-be-activated SCell. It means that TRS is present on the SSB-Less SCell during and after SCell activation procedure in the current intra-band contiguous CA scenario.
===TS 38.133===
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. 
====

	CMCC
	We share similar view as Nokia that “TRS transmission” in Option 1/2 means if TRS is used when activating the SCell. It does not mean if there is TRS for data Tx “after” SCell is activated.
Based on our understanding of WID, Option 2 is also in the scope.
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]
We are also ok to study Option 2 and Option 1 parallelly.



Issue 2-1-2: For SSB-less SCell operation for inter-band CA for FR1 and co-located cells, to leverage the information from an already activated serving cell on a different band, what aspects need to be studied? 
· Proposals 
· Option 1: 
1) RTD between the SSB-less SCell and the FR1 inter-band active serving cell;
2) The difference of the reception power with the FR1 inter-band active serving cell
3) TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· Option 2: 
· whether UE can derive the coarse timing directly from the inter-band active serving cell
· maximum power deviations UE can handle with the same AGC setting
· the aspects of using TCI state information of inter-band co-located SSB less SCell from active serving cell
· whether UE can derive fine timing from the inter-band co-located active serving cell

· Recommended WF
The feasibility is being verified in RF session. The intention of this issue is to identify the factors with which SSB-Less SCell operation can be enabled from RRM perspective. With these information, RF can proceed their discussion more purposefully and efficiently.
	Company
	Comments

	XXXHuawei
	Option 1 and option 2 don’t conflict.
SSB-less SCell operation for intra-band contiguous CA is supported since R15. If it is verified that the conditions of SSB-less operation in legacy intra-band contiguous CA scenario can also be guaranteed in certain FR1 inter-band collocated CA scenarios, the feasibility verification work is complete. 
In our understanding, to enable SSB-less SCell operation, the following conditions need to be fulfilled: 
- RTD between the SSB-less SCell and the FR1 inter-band active serving cell is within 260ns. 
· with this condition, UE does not need to perform cell search, and the coarse timing is borrowed from the inter-band co-located active serving cell;
·  During SCell activation procedure, similar to intra-band continuous CA scenario, T/F timing (fine) of the to-be-activated SCell can also be borrowed from the inter-band co-located active serving cell; after SCell activation, as we discussed in issue 2-1-1, if there is TRS, time tracking is to be based on TRS. 
- The difference of the reception power with the active serving cell on different band is <= 6dB, so that UE can use the same AGC gain as the inter-band co-located active serving cell;
Regarding TCI state, we think the conditions of RTD and power difference are sufficient for UE to perform SSB-less SCell activation. With the two conditions, UE can refer to all required information on an already activated serving cell. Whether TCI state is the same is up to network implementation. (Although we think the same DL TX beam for two cells is a typical scenario for this case, from specifying requirement perspective it is not a proper way to define network behaviour. Moreover recalling R15 intra-band continuous CA, no condition related with TCI state is included either. )


	ZTE
	Prefer Option 1.
Legacy SCell activation procedure in intra-band contiguous CA provides good reference for the co-located SSB-less SCell in inter-band.
In legacy SCell activation, if there is a contiguous intra-band active serving cell, for the UE supporting scellWithoutSSB, the activation processing delay is 3 ms provided that: 
	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. 


All the three aspects refer to the above three side conditions completely, so Option 1 is preferred.


	MTK
	We do not see a big difference between Option 1 and 2. Suggest to merge both options and we can further work on the detail wording.

	Ericsson
	We think feasibility verification is RRM issue and to avoid duplication of work in RF and RRM we should first agree on which session does the feasibility study.
We also have different understanding on the feasibility study is completed. We think intra-band contiguous CA deployment and inter-band CA deployment are different. 
We would like to point out that RAN4 spec has a quite wider definition of colocation. Even though gNB are collocated, their RU implementation and how the RU are connected to baseband and clock source may vary widely. It may be possible to achieve lower TAE if the same RU is used for multiple carriers in different bands (multi-band RU). However, if different RU are used, the achievable TAE could vary based on how these RU are connected to actual clock source and baseband, as well as the switches used in the fronthaul.
For intra-band contiguous CA, same RU is assumed because single band RU is quite common in deployment and multi-band RU may or may not be deployed to supported same inter-band CA configuration across all the deployments. Hence, we think intra-band CA may not be suitable always as a baseline.  
Our understanding is RAN4 should look at solutions which can work for legacy deployments as far as possible.

	Qualcomm
	Both options need to be studied. Moreover, we suggest separate RX chain is assumed for inter-band CA scenario.

	Apple
	We are fine with option 1 with some revision. We think at least the following side condition can be considered:
to support the SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of RTD and reception power difference shall still be defined for the RAN4 requirement:
-	RTD between the SSB-less SCell and the FR1 inter-band active serving cell is within X ns, X is ±260ns
-	The difference of the reception power with the FR1 inter-band active serving cell is <= Y dB, Y is 6dB
Moreover, the FD separation for these inter-band carriers can be another side condition. We are not sure if the fine timing can be reused between inter-band CCs as commented in issue 2-1-1. 
We propose the following revision to option 1:
· Option 1: 
1) RTD between the SSB-less SCell and the FR1 inter-band active serving cell;
2) The difference of the reception power with the FR1 inter-band active serving cell
3) TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
4) frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC


	Nokia
	Could moderator clarify “The feasibility is being verified in RF session” in the recommended WF? At least our paper on feasibility study was captured in RRM email thread. It would be good if there is any guidance on where this shall be discussed. 
Regarding to the options, we don’t see the two options are exclusive. But this also relates to the methodology of feasibility study in Issue 2-2-2, where we identify more elements to be studied in addition to RTD, power difference, QCL etc. 
We would suggest merging the two issues and collect a number of metrics to be studied/evaluated. This will facilitate the progress of the feasibility study. 

	China Telecom
	We are fine to option 1/2.

	vivo
	Both options make sense. Regarding the detailed value, we think the current value in TS 38.133 defined for intra-band contiguous CA can be used as a starting point.
We are also fine to study the frequency separation as Apple mentioned.

	Huawei
	Response to Nokia: as we discussed in the work plan, companies suggest RRM session is responsible to identify the required conditions to support SSB-less SCell operation, RF session is responsible to verify these conditions. We think it is reasonable. So let’s focus on under which conditions SSB-Less SCell operation can be enabled from RRM perspective. Whether these conditions can be fulfilled would be discussed in RF.

	CMCC
	Option 1 and Option 2 don’t conflict with each other.
Besides the sub-bullets in Option 1 and 2, we think for the scenario that 2CCs far away from each other, the following aspect should also be studied
· UE handle power deviations with the different AGC settings



Issue 2-1-3: To support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of RTD 
· Proposals 
· Option 1(Apple, MTK, Huawei): RTD between the SSB-less SCell and the FR1 inter-band active serving cell is within 260 ns.
· Option 2(Intel): RTD between the SSB-less SCell and the FR1 inter-band active serving cell is within 3 us.
· 
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Support option 1. To enable SSB-less SCell operation, RTD between the SSB-less SCell and the FR1 inter-band active serving cell is to be within 260ns. 
· with this condition, UE does not need to perform cell search and the coarse timing is borrowed from the inter-band co-located active serving cell;
·  During SCell activation procedure, similar to intra-band continuous CA scenario, T/F timing (fine) of the to-be-activated SCell can also be borrowed from the inter-band co-located active serving cell; after SCell activation, as we discussed in issue 2-1-1, if there is TRS, time tracking is to be based on TRS. 


	ZTE
	Prefer Option 1.
In fact two factors including BS TAE and propagation delay difference would impact the RTD, due to the same propagation delay passed for co-located deployment, so the main factor leading to RTD comes from the BS TAE. In legacy intra-band CA, the requirement of BS TAE is 260 ns which is also achievable for inter-band CA, so here the same side condition can be reused.

	MTK
	Support Option 1.
We need a small RTD (e.g., far smaller than CP). Small enough so that UE can use the same FFT window timing from the activated cell to the SSB-less SCell. 3us is too large for 30KHz SCS. 

	Intel
	Inter-band CA is different than intra-band CA in terms of TAE requirements mainly due to antenna implementations. For combinations with large frequency separation it is impossible to achieve RTD smaller than 3us.

	Ericsson
	Option 2. We share same view as Intel. TAE depends on the physical deployment scenarios like how the RU and baseband are connected and how the clock source is connected to RU. Whether any front haul switches are used, or direct connection is used. 
We would also like to point that NW ES feature may be implemented more as a software update than full HW overhaul. When we are designing solutions for SSB less operation, we should try to make the feature work for legacy deployments as well.

	Qualcomm
	Option2. Even for intra-band noncontiguous CA, co-located deployment is applied, 3us is considered. We do not think the shorter RTD can be considered for inter-band CA than intra-band noncontiguous CA. 
Moreover, separate RX chain should be assumed for inter-band CA. In this case, 260ns RTD is difficult to achieve. 

	Apple 
	Support option 1. With this timing condition the coarse timing can be reused between inter-band CCs but need to FFS if the fine timing can be reused.

	Nokia
	We don’t think it is possible to agree on the values before there is any conclusion from the feasibility study. For inter-band scenarios, it is almost unlikely to achieve 260us given 3us TAE. The collocation may help reduce the RTD to a value less than 33us but cannot ensure less than 3us or even smaller. We need identify the conditions e.g. frequency separation, channel modeling and proper RTD values based on feasibility study. 
In any case, we do suggest starting the discussion from feasibility study. It is not possible to conclude on the RTD threshold without meaningful conditions.

	China Telecom
	Support option 1. RTD for intra-band case is 260ns, which can be a baseline for inter-band case discussion. For some inter-band CA band combinations with small frequency separation, it’s feasible for RTD to be within 260ns. As for the large frequency separation, we are open to further discuss.

	vivo
	Support option 1. 
Within 260ns would help very much in the UE processing. However, we are open to discuss whether an additional RTD value needs to be considered on-top-of option 1, i.e. 260ns. With 3us the feasibility at UE processing needs to be carefully analyzed.

	Huawei
	We share similar view as CTC. At least for some band combinations, 260ns RTD can be easily guaranteed. We are not intending to enable SSB-less SCell operation for all inter-band CA scenarios. We can focus on the band combinations on which operators have interest to enable this feature. From RRM perspective, at least 260ns RTD can be one condition. 

	CMCC
	We think the RTD depends on the gap of CCs in inter-band CA
For the CCs with small gap, we think Option 1 may be feasible.
While for the CC with large gap, we think Option 2 may be more reasonable.



Issue 2-1-4: To support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of power difference 
· Proposals 
· Option 1(Apple, MTK, Intel, Huawei): The difference of the reception power with the FR1 inter-band active serving cell within 6 dB.
· 
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Support option 1.
With this condition, UE can use the same AGC gain as the inter-band co-located active serving cell

	ZTE
	Support Option 1.

	MTK
	Support Option 1.

	Ericsson
	We cannot agree to option 1 yet.

	Qualcomm
	It is not guarantee transmit power is same in inter-band CA scenario. NW can provide power offset between two bands to compensate it. 
Moreover, if UE have separate RF chain, there will be no need to have 6dB gap. But we can apply the upper bound to apply reference cell AGC to the SSBless Scell during initial AGC. 
Therefore, we suggest 6dB+ power offset

	Apple
	Support option 1.

	Nokia
	We don’t think it is possible to agree on the values before there is any conclusion from the feasibility study. For inter-band scenarios, the power difference has been up to 25dB. Even with collocation scenario, the impact from channel propagation characteristics need to be identified. It is a doubt if the power difference can be within 6dB for inter-band CA operation.  
As commented above, we do suggest starting the discussion from feasibility study. It is not possible to conclude on the power difference threshold without meaningful conditions.

	China Telecom
	Support Option 1.

	vivo
	We are OK to option 1. However, how to achieve 6dB power difference is another discussion. We think it can not be ensured by network as the intra-band case. We may further discuss this if RAN4 can achieve conclusions regarding the frequency separation.

	CMCC
	We think the power difference depends on the gap of CCs in inter-band CA
For the CCs with small gap, we think Option 1 may be feasible.
While for the CC with large gap, as we commented in Issue 2-1-2 that UE handle power deviations with the different AGC settings should also be studied, in this case, the 6dB restriction is no more needed. But we also open to discuss whether an upper bound is needed in such case.



Issue 2-1-5: To support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the maximum power deviations UE can handle with same AGC setting.  
· Proposals 
· Option 1(Ericsson): RAN4 to first agree on the maximum power deviations UE can handle with the same AGC setting
· Recommended WF
It is helpful to hear UE vendor views regarding this. Needs further discussion
	Company
	Comments

	XXXHuawei
	As 6dB power deviation is broadly used in RRM spec for AGC setting, we are not sure whether a new value needs to be discussed or used. We also would like to know the motivation of this issue. Could the proponent further clarify?

	MTK
	If we can achieve agreement in Issue 2-1-4, we can skip this issue.

	Ericsson
	Our intention is, we do not know what the maximum power difference UE can handle without a fresh AGC retuning required. In practice, NW PDSCH power need not be same across all the transmissions, and we think NW can reduce power more than 6dB and we observe UE still perform without much performance degradation. Since this WI main intention is to save NW energy, knowing the maximum power deviations UE could handle may help. 

	Apple
	As proposed in issue 2-1-4 option 1.

	Nokia
	We are open to discuss this issue. But could E/// clarify a bit the proposal here? Is the intention to define a maximum power imbalance for inter-band co-located scenario? 

	vivo
	We do not see strong motivation to have a different value other than 6dB.



Sub-topic 2-2: Feasibility of SSB-less operation
Issue 2-2-1: Feasibility of SSB-less SCell operation
· Proposals 
· Option 1(Apple, Intel, Vivo, ZTE, CTC, Intel, Huawei): For FR1 co-located inter-band CA scenario (at least for some band combinations), the SSB-less based SCell activation is feasible
· Option 1a(ZTE): For FR1 co-located inter-band CA scenario, for the use case of  no DL traffic but with UL traffic, the SSB-less based SCell activation is feasible
· Option 2 (Nokia): Feasibility study is needed. 
· Recommended WF
Moderator: Option 1 is summarized based on proposals with concrete conditions for SSB-less operations.
	Company
	Comments

	XXXHuawei
	Support option 1.
We provided detailed analysis in [R4-2305289].
- Certain inter-band CA combinations may have a narrower or comparable frequency range than some intra-band contiguous CA combinations. For example, CA_n8-n20（900M+800M）, CA_n8-n28 (900M+700M) , CA_n5-n14(850M+700M), the frequency band spans are separately 169M, 202M, 136M.
- In certain FR1 co-located inter-band CA implementation, the timing alignment between two bands can approximate or even better than that of intra-band case (260ns)
- For collocated scenario, it is typical and practical that the power difference between two component carriers on different band is within 6dB.

	ZTE
	Suppot Option 1 and Option 1a.
For Option 1, once the side condition in RTD, power deviation and TCI state can be met, the SSB-less based SCell activation is feasible.
For Option 1a, as we analysized in Issue 2-1-1, firstly the use case of no DL but with UL traffic  widely exists in machine vision, remote driving and factory vedio surveillance scenarios. Secondly, in such use case, the operation of AGC, DL time syn and TCI state indication can be ignored since of no PDCCH/PDSCH transmission, only need to configure the SSB-less SCell and the reference serving cell in the same TAG at the NW side. So there are no feasibility identified. 
So, both Option 1 and Option 1a are feasible. 

	MTK
	We support Option 2 with the study done in RF session. We tend to believe that RF session is the right place to confirm whether a certain band combo is feasible or not (although we think technically Option 1 is OK)

	Intel
	Feasibility study is needed when there is no TRS or DL signal transmitted in the target SCell.

	Ericsson
	We support option 2. May be we should first study till what sync error PDCCH decoding performance is acceptable.

	Qualcomm
	Option2. 
First, we have question whether NW can perform beam management on SSBless Scell based on UE reported measurement from the reference cell. This is important whether TRS can be QCLed with SSB in reference cell. RAN4 can conclude the SSBless SCell activation on FR1 co-located inter-band CA when supported band combinations are identified. Note : it does not mean we need to wait RF conclusion. 
Second, feasibility study with separate RX chain assumption is needed which is different assumption then SSBless Scell at intra-band contiguous CA. We have concern to say SSBless Scell at inter-band CA is feasible because SSBless Scell at intra-band contiguous CA is proven as working. 

	Apple
	Fine with option 1 but also agree with MTK suggestion, especially on whether fine timing can be reused or not is based on the FD separation and UE implementation of RF chains (single or separated) for such inter-band CA.

	Nokia
	We support Option 2. We would not like to blindly state it is feasible before there is any outcome from the feasibility study. 
We would suggest collecting a number of factors to be studied/evaluated, as listed in Issue 2-2-2, and conduct the simulation to identify the impact from these factors. Only after that, we would know how the RTD, power difference would be under specific simulation assumption. 

	China Telecom
	Support option 1. The side conditions of intra-band case can be as baseline for the feasibility discussion of FR1 co-located inter-band CA scenario, and when these side conditions are fulfilled, it’s feasible to complete FR1 inter-band SCell activation without SSB transmission. In our views, the applicable band combinations, e.g., band combination with small frequency separation, can be discussed in RF session. We are open to option 1a.

	vivo
	Support option 1. For option 1a, we provide our comments in 2-1-1.

	CMCC
	Support Option 1.
Besides, if we are going to conclude on Option 1 on this early stage, we think some restrictions should be applied, that Option 1 is only for some band combinations which have small gap, TRS can be transmitted by SSB-less SCell. For other scenarios, further study about side conditions is needed and encouraged.



Issue 2-2-2: Methodology of the Feasibility study
·  Proposals 
· Option 1 (Nokia): In the evaluation methodology, RAN4 shall investigate the behavior of BLER against SNR and/or throughput against SNR as the metrics to evaluate the performance of physical downlink channels. Furthermore, RAN4 may consider how the RTD would impact the BLER or throughput performances of those channels.
· RAN4 to start the feasibility study by evaluating the performance of PDSCH, using metric proposed in Proposal 1.
· RAN4 to investigate feasible frequency separation between the PCell and SCell, and under which conditions reuse of the time/frequency synchronization could be achieved.
· RAN4 to investigate the impact of channels models, starting with TDL models, on the SSB-less SCell operation for inter-band carrier aggregation.
· RAN4 to discuss about how to model time and frequency errors that SCell may experience in SSB-less SCell operation.
· The outcome of the feasibility study could be identifying the frequency separation between the PCell and SCell (i.e., feasible band combinations) and any other conditions such that the demodulation performances of physical downlink channels transmitted by the SSB-less SCell are within a tolerable performance degradation.
· RAN4 to agree on the radio parameter settings for PCell and SCell to be used in the performance evaluation for SSB-less SCell operation. RAN4 may suggest using the parameters used in TR 38.864 as much as possible for these evaluations.

	Company
	Comments

	XXXHuawei
	The WI focus on a SCell without SSB transmission, and TRS is still allowed to be transmitted on that SCell. With TRS, we don’t observe the necessity of evaluation of demodulation performance.
We also think that not all inter band CA combination shall support SSB-less feature. Which band combination is feasible would be discussed in RF session.
Moreover we have different view on the methodology of the feasibility study. As SSB-less SCell operation has been already supported since R15, if it is verified that the conditions of SSB-less operation in legacy intra-band contiguous CA scenario can also be guaranteed in certain FR1 inter-band collocated CA scenarios, the feasibility verification work is complete. We don't think RAN4 need to carry out simulation evaluation work.


	ZTE
	We can not see the necessity of evaluation since there is not essential difference between intra-band CA and co-located inter-band CA. So the current requirements and side conditions of scellWithoutSSB in legacy intra-band CA has already provided good reference approach for the feasibility of SSB-less SCell operation. 
Further more, to our understanding, whether PDCCH/PDSCH transmitted in the SSB-less SCell, which depends on the scenario, for the UL heavier scenario, the SSB-less SCell can be mainly used to load UL traffic. While the PDCCH/PDSCH is transmitted from the PCell or other non SSB-less SCell. In such case, there is not any PDCCH/PDSCH related issue in the SSB-less SCell.


	MTK
	This SSB-less SCell was already introduced in Rel-15 and has been proved working. If the RTD, TCI-state, power imbalance are the same as the Rel-15 conditions, we do not see a need to start an evaluation here. 

	Ericsson
	We agree with Nokia that we need to perform feasibility study across the lines mentioned by Nokia.

	Apple
	We have no strong view on this issue. At least the FD separation and the assumption for UE implementation of RF chains for such inter-band CA needs to be clarified for future work.

	Nokia
	Indeed some UE side conditions have been defined for intra-band collocated scenarios in R15. But it does not mean or at least not verified same conditions are feasible/possible when coming to inter-band SSB-less operation. 
If the feasibility study finally shows RTD can not be less than 260ns for inter-band scenario, it makes no sense to define RTD < 260ns as the side condition for SSB-less inter-band SCell activation. Feasibility study is necessary to conclude if the side conditions for intra-band SSB-less can be applied to inter-band scenarios. 

	vivo
	Same view as MTK. Do not see the need for feasibility study. Moreover, we do not see the channel model that can precisely support the study. The actual factor that may have impact may not even have model to perform numerical evaluation. 




Sub-topic 2-3: RRM requirements for SSB-less SCell activation
Issue 2-3-1: Requirements for SSB-less SCell activation
· Proposals 
· Option 1(Apple, Nokia, MTK, Ericsson, CTC, Huawei): SSB-less based SCell activation delay to be specified for inter-band CA for FR1 and co-located cells.
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Support option 1.

	ZTE
	Support Option 1.

	MTK
	Support Option 1. Note that this does not mean we need a new delay requirement. It could be possible that some legacy delay requirements can be re-used. In other words, only the applicability conditions are revised.

	Ericsson
	We are fine to specify the delay. However, we think other issues need to achieve consensus before defining delay requirements 

	Qualcomm
	Support option 1 if feasibility is confirmed

	Apple
	Support option 1.

	Nokia
	Support Option 1. There will be impact on SCell activation delay, but how the delay would be depends on the feasibility study. 

	China Telecom
	Support option 1.

	Vivo
	Support option 1.

	CMCC
	Support Option 1.



Issue 2-3-2: Requirements for FR1 SSB-less SCell activation, if feasibility is confirmed
· Proposals 
· Option 1(Huawei, CTC, ZTE): For FR1 co-located SSB-less inter-band CA, when the frequency and time synchronization information of active serving cell on FR1 inter-band is able to be applied for to-be-activated SCell, and the power difference is not larger than [TBD]dB, the SCell activation delay can be further reduced to 3ms (e.g., Tactivation_time=3ms).
· Option 2 (Vivo): If an SSB-less SCell is configured with CSI-RS based L3 measurement, and UE has reported one MR within a predefined period, the SSB-less SCell is known
· The activation delay of a known SSB-less SCell is TfirstTRS + 5ms or TfirstA-TRS + 5ms.
Otherwise, the SSB-less SCell is unknown
· The activation delay of an unknow SSB-less SCell is TfirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Support option 1.
Recalling legacy intra-band continuous CA, the T/F sync and AGC for to-be-activated SCell are based on the active SCell on the same band. The requirements don't distinguish known or unknown cell. We suppose the same situation for inter-band FR1 colocated case.

	ZTE
	Support Option 1.

	MTK
	We suggest postponing this discussion. Without conclusions on the conditions (RTD, power, …), we do not prefer to agree on the delay requirement now. 

	Ericsson
	Can be FFS for now.

	Qualcomm
	We suggest holding until feasibility study is done. 

	Apple
	We also recommend to FFS on all options. RAN4 needs to investigate further on whether fine timing tracking and fine AGC settling can be skipped during this activation. The example we referred to is fast SCell activation for FR1 intra-band contiguous CA.

	Nokia
	This depends on the feasibility study. We can revisit the details based on the conditions derived from feasibility study. 

	China Telecom
	Support option 1.

	vivo
	Support option 2 especially for the case when frequency separation is large. We are open to discuss the detailed requirements later.


Sub-topic 2-4: L1/L3 measurement operation on the SSB-less SCell
Issue 2-4-1: L1/L3 measurement operation on the SSB-less SCell apart from SCell activation procedure
Based on the contributions from Nokia (R4-2304181), vivo (R4-2304816) and MTK (R4-2305544), Moderator think the scenario for L1/L3 measurement on SSB-Less SCell shall be firstly clarified.
· Proposals 
· Option 1: No SSB but with CSI-RS resource for L1/ L3 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L1/ L3 measurement on the inter-band SSB-less SCell

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Whether CSI-RS resource for L1/L3 measurement is configured depends on network configuration
For UE who only supports SSB-based L3 and L1 measurement, option 1 and 2 are the same.
For UE who can support CSI-RS based L3 and L1 measurement, when CSI-RS resource for L1 and L3 measurement are configured (i.e., option1), it is straight forward to perform CSI-RS based L1/L3 measurement.  Herein the legacy requirements for CSI-RS based L1 and L3 measurement can be reused for SSB-less SCell operation. Option 2 is also feasible as long as the RTD, power difference conditions are ensured for SSB-Less SCell operation.
In summary, either option 1 or option 2 depends on network configuration.

	ZTE
	We are open to further discuss the L1/L3 measurement operation apart from activation procedure. We suggest to deprioritize the L1/L3 measurement operation after some conclusion identified for the activation procedure. 
The L1/L3 measurement aims to track the beam coverage and cell coverage, the two issues are related with the TCI state determination. While the TCI state aspect  has already been included in the Issue 2-1-2, so we can focus on the activation procedure firstly.

	MTK
	We tend to believe that both L1 and L3 measurements can be skipped as long as the conditions (RTD, TCI state, power imbalance) can be met. We are open to hear companies’ view on this. 
One thing to mention is that CSI-RS based L3 measurement cannot work without SSB.

	Ericsson
	We can further discuss 

	Qualcomm
	The scenario is not clear to us. Is it only about Scell activation procedure? Or applied after Scell is activated? 

	Apple
	We are fine with both options with L3 measurement. But we want to make L1 measurement FFS, because we are not sure if the CSI measurement or L1-SINR measurement can be reused from another inter-band cell even with side conditions of RTD/power (in our view L3 measurement could be somehow more coarse than L1 of serving cell).

	Nokia
	We think the measurements are a general issue for SSB-less SCells operation. 
In existing spec, UE is required to measure all intra-frequency layers. In our understanding, there is no exception for R15 SSB-less SCell. If this is the case, it is not well justified to reuse PCell measurement results directly for SCell. The feasibility needs to be studied. 
For sake of normal operation on SCell, the UE may need CSI-RS based measurements for beam management and mobility. We are open to discuss how it works in detail.  

	vivo
	We prefer to discuss CSI-RS based L3 measurement especially if the frequency separation is large. The reason is listed in our contribution. 
To MTK, we agree that CSI-RS based measurement needs to be performed with SSB. However, if inter-band QCL-C is feasible, we do not think from implementation perspective why associating an SSB from the other Band is not feasible. However, we think RAN2 work is needed on this part. There is some clarification issue regarding the MO configuration as in issue 2-5-10.

	CMCC
	Both scenarios should be studied.



Issue 2-4-2: L1/L3 measurement operation on the SSB-less SCell
· Proposals 
· Option 1(MTK): given that the SSB-less SCell can fully leverage the information from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
· Option 2(CMCC): For UE deriving SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell, whether and how to assist UE to determine the coverage of SSB-less SCell should be further investigated. 
· Option 3 (Nokia, vivo): The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells. The CSI-RS based L1/L3 measurement requirements need to be specified for SSB-less SCell operation.
· 
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	If there is no CSI-RS resource for L1/L3 measurement, Option 1 is reasonable.
If there is CSI-RS resource for L1/L3 measurement, the legacy requirements for CSI-RS based L1 and L3 measurement can be reused for SSB-less SCell operation.

	ZTE
	Suggest to deprioritize this issue, same reason as for Issue 2-4-1.

	MTK
	We support Option 1, but we are also fine to have more discussion

	Ericsson
	We can further discuss 

	Qualcomm
	We support Option2.

	Apple
	Need more discussion, and also up to the conclusion from issue 2-4-1.

	Nokia
	We support Option 3 and we are ok to discuss Option 2.
If there is no SSB transmission on SCell, some other RSs are needed for measurements, for monitoring the cell coverage. For CSI-RS based L3 measurement, existing requirements assume the UE shall measure associatedSSB before CSI-RS. This may not be directly applied here. Some further discussion is needed. 

	vivo
	We think option 1/2 is OK for the scenario that frequency separation is not quite large.
However, we think CSI-RS based L3 measurement would be beneficial to solve the issue when frequency separation is large.

	CMCC
	They are not conflict options
Option 1 and Option 2 is supported. For Option 2, it is more important to be studied for the scenario that the frequency separation is large.
Option 3 is out of WID scope in our view, however, we are open to discuss for the scenario that UE could not derive SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell



Sub-topic 2-5: Others
Issue 2-5-1: Whether the SSB-less SCell shall be in the same TAG as the reference serving cell.
· Proposals 
· Option 1 (Vivo): No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Option 1 is fine.
As the WI focus on FR1 colocated scenario, the typical network deployment is single TAG.

	ZTE
	We are open to further discuss.

	MTK
	OK with Option 1.

	Ericsson
	We are fine to further discuss

	Qualcomm
	OK with Option 1.

	Apple
	Fine with option 1.

	Nokia
	We understand this SSB-less SCell is a downlink only SCell hence the uplink is transmitted on PCell. But TAG refers to UL timing group. Is company considering PUCCH SCell for the SSB-less SCell? Some clarification is needed. 

	vivo
	Support option 1. In our understanding PUCCH SCell is not precluded yet.

	CMCC
	We are fine with Option 1



Issue 2-5-2: How to acquire T/F information for SSB-less SCell
· Proposals 
· Option 1(Apple): expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Option 2(Apple): introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. RAN4 needs to check with RAN2 for this solution.

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	We are open to either option.

	ZTE
	Open for further discussions. For the option 2 for indication if necessary, not sure what needed to be checked, it seems that RAN4 could request to RAN2 to add the signalling if necessary.

	MTK
	Need more discussion. 
If RF session can directly make decision about which band combo can support inter-band SSB-less SCell, then probably no additional signaling is needed. But if RF session cannot make decision, some assistance info from network should be helpful.

	Intel
	Option 1 is not acceptable to us.
Maybe we could discuss on option 2.

	Ericsson
	Option 1 is not agreeable to us. Since this is the first meeting, we should investigate it bit more. We cannot agree to any option in this meeting. 

	Qualcomm
	Option2. NW can inform UE about reference SSB information.  

	Apple
	Support both options but we are fine to have more discussion. 

	Nokia
	This also depends on the feasibility study. Can come back afterwards.

	China Telecom
	We share similar views with MTK.

	vivo
	We are fine to further discuss option 2. We are OK to send LS to RAN2 for this.



Issue 2-5-3: How to acquire AGC information for SSB-less SCell
· Proposals 
· Option 1(Apple): if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Option 2(Apple): introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SSB-less SCell.

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	We are open to either option.

	ZTE
	Fine with Option 1 and Option 2.

	MTK
	Similar view as Issue 2-5-2.

	Ericsson
	Need more discussion. We cannot agree to any option in this meeting.

	Qualcomm
	We are fine with option1 as starting point. But as we commented, it is unknown whether transmit power is same. 

	Apple
	Support both options but we are fine to have more discussion. 

	Nokia
	This also depends on the feasibility study. Can come back afterwards.

	vivo
	We think indicating AGC source may not be able to solve all the problem. Moreover, the signaling in 2-5-2 can be re-used in our understanding.

	CMCC
	Need more discussion.



Issue 2-5-4: Whether to differentiate scenarios of strong correlated gNB beam and week correlated gNB beam
· Proposals 
· Option 1 (Qualcomm): RAN4 shall study and define the scope of SSBless inter-band CA scenario. The scenario can be categorized as followings:
· Scenario 1) Strong correlated gNB beam is applied for SSBless Scell where small frequency distance between reference cell and the SSBless Scell is considered. 
· Scenario 2) Weak correlated gNB beam is applied for SSBless SCell where general inter-band CA is considered. 

· Recommended WF
From moderator’s view, the above issue is within RF scope (e.g., frequency distance). More clarification from proponent is appreciated.
	Company
	Comments

	XXXHuawei
	We are not quite understand option 1. More clarification from proponent is appreciated.

	ZTE
	Fine with the recommended WF from moderator. Indeed it might be quite difficult to quantify the beam pattern correlation in the practice even though it is discussed in BS RF session. Beam pattern for each band could be well controlled by each antenna panel design.
For RRM session, we can focus on the exact side condition from RRM perspective.

	MTK
	We agree with moderator. This seems an RF issue.

	Ericsson
	May be more clarification and discussion is needed.

	Qualcomm
	We understand this can be handled in RF.
From our understanding, TRS is required for the SSBless Scell. If gNB can transmit QCLed TRS based on measurement report from reference cell SSB by UE, it means there is correlation between two bands. So basically, we assume gNB can perform beam management based on measurement report from reference cell and would like to ask other companies have same assumption. 

	Apple
	Fine with moderator’s recommendation.

	Nokia
	We’d like to clarify a bit the proposals. What does “strong/weak correlated gNB” mean? We also wonder if this needs to be discussed in RF.  

	China Telecom
	Fine with recommended WF.

	Qualcomm
	To Nokia : We understand strong/weak correlation may not be clear. 
What we want to say is 
Whether gNB can support DL beam management on SSBless Scell based on reference cell SSB should be considered and confirmed when RAN4 discuss about band combination. We are okay let RF further discuss based on this condition and RRM assumes gNB can support DL beam management. 



Issue 2-5-5: QCL relations among RS
· Proposals 
· Option 1 (Intel): 
· 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.
· when TRS is not configured on the target SCell, the configured aperiodic CSI-RS for inter-band SSB-less SCell activation is QCLed type A to the TRS of the SSB serving cell and it is QCLed type C to the SSB from the SSB serving cell.

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	We are open to further discuss QCL relation.


	ZTE
	Wait for the output in Issue 2-1-1, 2-1-2.

	MTK
	We are open to discuss, but Option 1 looks more like observations from SPEC, rather than proposals. Maybe the proponent can clarify what to be agree here and the expected requirement impact.

	Ericsson
	We are fine to further discuss

	Qualcomm
	We are fine with first bullet. And second bullet can be further discussed. 

	Apple
	Up to the issue 2-1-1 and 2-1-2.

	Nokia
	This also depends on the feasibility study. Can come back afterwards.

	China Telecom
	We are open to further discuss..

	vivo
	We do not think the 2nd bullet is feasible from RAN1/2 perspective. However we are open to further discussion.



Issue 2-5-6: FR1 co-located SSB-less SCell operation capability
· Proposals 
· Option 1 (Apple, Vivo): a new capability like existing scellWithoutSSB shall be introduced to cover the R18 FR1 inter-band CA case.
· Option 2 (ZTE): Reuse the ScellwithoutSSB for inter-band CA in co-located scenario

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	We are open to discuss the capability. In general capability issue would be discussed during the latter phase of WI, we can focus on other technical issues at this meeting.

	ZTE
	No strong opinions, option 2 should be more straight forward solution.

	MTK
	It is better to create a new UE capability to avoid confusion. But UE capability is not an urgent issue in this meeting. We can come back later.

	Ericsson
	We think this is very early for having this discussion and also we do not think whether RAN4 should be taking the decision on the capabilities.  

	Qualcomm
	We prefer option1.

	Apple
	Support option 1 since this is an R18 feature but we are fine to further discuss.

	Nokia
	Agree with MTK. 

	China Telecom
	We are open to further discuss the capability.

	vivo
	Support option 1. We think option 2 is not feasible from our perspective.

	CMCC
	Can be further discussed after feasibility is confirmed.



Issue 2-5-7: The case without DL transmission and with UL reception for DL shutting down
· Proposals 
· Option 1 (ZTE): AGC aims to serve the DL reception, in order to achieve the further improved network power saving gain, propose to consider the case without DL transmission and with UL reception by shutting down the downlink transmitters.
· For the case of no PDSCH reception in the to-be-activated SCell, no need to perform TCI state indication and fine time/frequency tracking.

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	More clarification would be needed for the NO DL transmission but with UL reception scenario.

	ZTE
	The case of without DL transmission and with UL reception at Scell at NW side can achieve ultimate NW power saving since the DL transmitter can be shut down at the SSB-less SCell. Which can be applied for the UL heavier scenarios, such as machine vision, remote driving and factory vedio surveillance. In such case, the SSB-less SCell only load UL traffic, not PDCCH/PDSCH transmitted from NW at such SSB-less SCell. As a result, the operations such as AGC, TCI state indication, DL time syn can be ignored at the UE side. 

	MTK
	We are fine to discuss the scenario. Perhaps this needs more time for checking.

	Intel
	Feasibility study is needed on this case.

	Ericsson
	We do not think SCell will be serving only particular set or type of UEs. SCell for one UE may be PCell for other UE. Hence, we do not think this scenario is feasible or practical way of NW operation.

	Qualcomm
	We are fine to discuss the scenario More specifically, what is impact on RRM perspective.  

	Apple
	Need to further check this scenario and we are wondering if such CA combination scenario (only UL but no DL on the target SCell) shall be clarified in RF session.

	Nokia
	We have understood SSB-less SCell as a downlink only SCell and uplink is transmitted on PCell. As there is no explicit description on SSB-less SCell, probably some clarification is needed on the scenarios to be discussed.  
For the UL-only scenario, is the SSB-less SCell assumed to be a PUCCH SCell? Should we start from some simple scenarios and then coming to the others later on? 

	China Telecom
	We are open to further discuss.

	vivo
	We provide our comments in issue 2-1-1.


\

Issue 2-5-8: Whether to consider PCell first as the reference cell.
· Proposals 
· Option 1 (Qualcomm): RAN4 shall consider PCell first as the reference cell transmitting SSB. FFS: another Scell can be used as the reference cell.
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Although option 1 is fine to us, we would like to know whether there is additional effort/difficulty if another active serving cell is regarded as a reference cell transmitting SSB.

	ZTE
	PCell is seemed as the reference cell can be as baseline. We are open the discuss other active SCell seemed as the reference cell 

	MTK
	We do not see a problem of Option 1. 
Same question as Huawei.

	Ericsson
	We are open for further discussion. This also depends on other issues and deployment scenario. 

	Qualcomm
	There may be additional effort/difficult if another Scell is used as the reference cell when the reference Scell is being deactivated. This is why we propose to consider Pcell first. 

	Apple
	Fine the option 1. But would like to check with companies: why PSCell is not considered? Do we consider DC with NR PSCell and inter-band NR SCell? 

	Nokia
	We are fine with Option 1. Probably this could be a starting point. 

	vivo
	We slightly prefer to have general requirements. We can focus on active serving cells. 

	Huawei
	Response to Qualcomm: we think another active SCell would be ok. Is there any additional effort/difficulty?

	CMCC
	For the following scenario:
Pcell-CC1, SCell1-CC2, SSB-Less SCell 2-CC3
The gap between CC1 and CC3 is larger than the gap between CC2 and CC3, should Pcell be the first reference cell?
We prefer to have further study.

	Qualcomm
	To Huawei:
We are not proposing another Scell is not working. 
We think considering Pcell as the reference cell as starting point and check the solutions can be applicable when the other active Scells are used as reference cell will make smooth progress.




Issue 2-5-9: whether to specify requirements for intra-band non-contiguous CA
· Proposals 
· Option 1(Intel): RAN4 specifies requirements also for intra-band non-contiguous CA. Activation requirements specified for inter-band SSB-less SCell also apply to intra-band non-contiguous SSB-less SCell activation.

· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	We think option 1 mentioned here is FR1 co-located scenario. We are open to option 1 and don’t observe much additional work is needed, if RANP agree to extend the scenario to FR1 intra-band non-contiguous collocated.

	ZTE
	We can firstly discuss the case of inter-band CA based on the instruction of WID.

	MTK
	We are not sure if this scenario is in the scope.

	Intel
	It is not complete spec not to include intra-band nc CA. we could try to reach consensus in the group about the applicability and bring it to RP if needed.

	Ericsson
	We are fine in general if RAN agrees to define it.

	Qualcomm
	It is not in the current WID scope. 

	Apple
	Technically option 1 may not need too much work, but agree with other companies that we need to add it into the WID before start the corresponding work.

	Nokia
	We wonder if this is beyond the scope of this WI. At least from WID, the objective led by RAN4 is about inter-band SSB-less SCell operation.  

	vivo
	Generally we are fine to extend the WID scope for this. 

	CMCC
	We are fine to also consider this scenario.



Issue 2-5-10: LS to other working group.
· Proposals 
· Option 1 (Apple): RAN4 needs to check with RAN1 for expending the definition of QCLed-typeC.
· Option 2 (Vivo): For SSB-less operation of an inter-band SCell in FR1, send the LS to RAN2 to trigger discussion regarding the following 
· Clarify in TS 38.331 that the SSB frequency configuration can be absent if the timing information can be provided from an inter-band active serving cell.
· Clarify/introduce the RRC signalling for indicating which inter-band active serving cell is the timing reference of the cell without SSB. 
· Introduce new UE capability for this feature.
· CSI-RS based L3 measurement should be supported for the SSB-less SCell. Send LS to RAN2 to inform this decision and ask them to clarify in RAN2 spec about the freqBandIndicatorNR configured under MeasObjectNR for this case.
· Recommended WF
Moderator: Companies are encouraged to focus on the discussion on related issues. The LS can be triggered with conclusion of related issues.

CRs/TPs comments collection
None
Summary for 1st round 
0. Open issues 
Sub-topic 2-1: General 
Issue 2-1-1: Which scenario to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA
Regarding option 1, all companies think option 1 is a valid scenario except one company has concern. One company clarify that the concern is related to the discussion under cell DTX objective rather than SSB-Less operation objective. Moderator suggest to separately discuss each objective. Moreover 4 companies suggest to use option 1 as a starting point.
Regarding option 2, most companies are open. One company proposed that there may be RAN1/2 impact. One company think it is a kind of further enhancement. One company suggests to use option 2 as a starting point.
In addition, a new scenario” no DL transmission but with UL reception at the NW side” is proposed by one company. One company has concern. Some companies are open. 
Again, Moderator remind that this objective focus on SSB-less, other reference RS-Less is a kind of further enhancement. Therefore at least option 1 is a scenario RAN4 shall focus on. 
Tentative agreements:
- Scenario-1 is to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA;
- Scenario-2 is to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA;
- More discussion on Scenario 2a.
where
· Scenario-1: No SSB but with TRS transmission on the inter-band SSB-less SCell
Note：Scenario-1 doesn't mean RAN4 RRM is to specify TRS related requirements.
· Scenario-2: No SSB and No TRS transmission on the inter-band SSB-less SCell
· Scenario-2a: No DL transmission but with UL reception at the NW side on the inter-band SSB-less SCell.
· Informative note: In such case, not PDCCH/PDSCH transmitted from NW at such SSB-less SCel, and the DL transmitter can be shut down.
Recommendations for 2nd round: further check if the above tentative agreements are agreeable.
Issue 2-1-2: For SSB-less SCell operation for inter-band CA for FR1 and co-located cells, to leverage the information from an already activated serving cell on a different band, what aspects need to be studied? 
During 1st round discussion, companies discussed from different directions, e.g, BS implementation, UE implementation, and side conditions.
To proceed the progress and well cooperate with RF discussion, Moderator think RRM session is responsible to identify the required conditions to support SSB-less SCell operation, RF session is responsible to verify these conditions. So let’s focus on under which conditions SSB-Less SCell operation can be enabled from UE side from RRM perspective. Whether these conditions can be fulfilled would be discussed in RF.
Based on the comments received in 1st round, the following updated issues are suggested to be discussed:
Updated Issue 2-1-2: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-1?
Candidate Options: 
1) Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
Option 1-1: 260ns
Option 1-2: 3us
2) The difference of the reception power with the FR1 inter-band active serving cell
Option 2-1: 6db
Option 2-2: 6db+offset
3) FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
4) FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
     Recommendations for 2nd round: further discussion on the above sub-options and “FFS”.

New Issue 2-1-3: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-2?
Candidate Options: 
1) Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
Option 1-1: 260ns
Option 1-2: 3us
2) The difference of the reception power with the FR1 inter-band active serving cell
Option 2-1: 6db
Option 2-2: 6db+offset
3) FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
4) FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC or Certain band combinations.
     Recommendations for 2nd round: further discussion on the above sub-options and “FFS”.
Issue 2-1-3: To support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of RTD 
Issue 2-1-4: To support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the side condition of power difference 
Issue 2-1-5: To support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, the maximum power deviations UE can handle with same AGC setting.
These issues are merged to “Updated Issue 2-1-2” and “New Issue 2-1-3”.

Sub-topic 2-2: Feasibility of SSB-less operation
Issue 2-2-1: Feasibility of SSB-less SCell operation
Companies are encouraged to discuss related issues directly. 

Issue 2-2-2: Methodology of the Feasibility study
During 1st round discussion, majority companies think it is not necessary to carry out evaluation work in RRM and suggest to take legacy SSB-less conditions as baseline. Two companies prefer to have performance evaluation work. In Moderator’s view, companies can provide performance evaluation for other conditions in next meeting
· Candidate Options: 
· Option 1 (Nokia):  RAN4 shall investigate the behavior of BLER against SNR and/or throughput against SNR as the metrics to evaluate the performance of physical downlink channels. Furthermore, RAN4 may consider how the RTD would impact the BLER or throughput performances of those channels.
· RAN4 to start the feasibility study by evaluating the performance of PDSCH, using metric proposed in Proposal 1.
· RAN4 to investigate feasible frequency separation between the PCell and SCell, and under which conditions reuse of the time/frequency synchronization could be achieved.
· RAN4 to investigate the impact of channels models, starting with TDL models, on the SSB-less SCell operation for inter-band carrier aggregation.
· RAN4 to discuss about how to model time and frequency errors that SCell may experience in SSB-less SCell operation.
· The outcome of the feasibility study could be identifying the frequency separation between the PCell and SCell (i.e., feasible band combinations) and any other conditions such that the demodulation performances of physical downlink channels transmitted by the SSB-less SCell are within a tolerable performance degradation.
· RAN4 to agree on the radio parameter settings for PCell and SCell to be used in the performance evaluation for SSB-less SCell operation. RAN4 may suggest using the parameters used in TR 38.864 as much as possible for these evaluations.
Recommendations for 2nd round: further discussion.
Sub-topic 2-3: RRM requirements for SSB-less SCell activation
Issue 2-3-1: Requirements for SSB-less SCell activation
All companies agree on option 1.
Tentative agreements:
SSB-less based SCell activation delay to be specified for inter-band CA for FR1 and co-located cells based on feasibility study.
Recommendations for 2nd round: further check in 2nd roundNo further discussion
Issue 2-3-2: Requirements for FR1 SSB-less SCell activation, if feasibility is confirmed
Based on the 1st round discussion, it is premature to draw conclusions at this meeting.
· Candidate Options: 
· Option 1(Huawei, CTC, ZTE): For FR1 co-located SSB-less inter-band CA, when the frequency and time synchronization information of active serving cell on FR1 inter-band is able to be applied for to-be-activated SCell, and the power difference is not larger than [TBD]dB, the SCell activation delay can be further reduced to 3ms (e.g., Tactivation_time=3ms).
· Option 2 (Vivo): If an SSB-less SCell is configured with CSI-RS based L3 measurement, and UE has reported one MR within a predefined period, the SSB-less SCell is known
· The activation delay of a known SSB-less SCell is TfirstTRS + 5ms or TfirstA-TRS + 5ms.
Otherwise, the SSB-less SCell is unknown
· The activation delay of an unknow SSB-less SCell is TfirstTRS + TTRS + 5ms or TFirstATRS + Tgap + TATRS + 5ms
· Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting
Sub-topic 2-4: L1/L3 measurement operation on the SSB-less SCell
Issue 2-4-1: L1/L3 measurement operation on the SSB-less SCell apart from SCell activation procedure
Comments are diverged in 1st round discussion. As proposed by companies, in the 2nd round, the issue is split to L1 measurement related and L3 measurement related.
Revised Issue 2-4-1: Scenario for L1 measurement operation on the SSB-less SCell apart from SCell activation procedure
· Candidate Options: 
· option 1: No SSB but with CSI-RS resource for L1 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L1 measurement on the inter-band SSB-less SCell
· Recommendations for 2nd round: further discussion.
New Issue 2-4-2: Scenario for L3 measurement operation on the SSB-less SCell apart from SCell activation procedure
· Candidate Options: 
· Option 1: No SSB but with CSI-RS resource for L3 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L3 measurement on the inter-band SSB-less SCell
· Recommendations for 2nd round: further discussion.
Issue 2-4-2: L1/L3 measurement operation on the SSB-less SCell
This issue is related with “Revised Issue 2-4-1”and “New Issue 2-4-2”. We can try another round to align the understanding.
· Candidate Options: 
· Option 1: given that the SSB-less SCell can fully leverage the information from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
· Option 2: For UE deriving SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell, whether and how to assist UE to determine the coverage of SSB-less SCell should be further investigated. 
· Option 3: The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells. The CSI-RS based L1/L3 measurement requirements need to be specified for SSB-less SCell operation.
· Recommendations for 2nd round: further discussion.
Sub-topic 2-5: Others
Issue 2-5-1: Whether the SSB-less SCell shall be in the same TAG as the reference serving cell.
9 companies commented in the 1st round. 6 companies supported option 1 and 3 companies want to FFS.
Tentative agreements: NA
Candidate options: 
· Option 1 (Vivo, Huawei, Apple, MTK, QC, CMCC): No RRM requirements are specified if the SSB-less SCell is not configured in the same TAG as the reference serving cell.
· Option 2: FFS
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 2-5-2: How to acquire T/F information for SSB-less SCell
10 companies commented in the 1st round, and the majority of companies want to FFS.
Candidate options: 
· Option 1(Apple): expand the definition of QCLed-typeC to indicate the RTD between the SSB-less SCell and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Option 2(Apple, QC): introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SSB-less SCell. RAN4 needs to check with RAN2 for this solution.

Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 2-5-3: How to acquire AGC information for SSB-less SCell
9 companies commented in the 1st round, and the majority of companies want to FFS.
Candidate options: 
· Option 1(Apple, ZTE, QC): if T/F information is reused from an inter-band FR1 serving cell, the AGC info of same inter-band FR1 serving cell can also be used for the target SSB-less SCell.
· Option 2(Apple, ZTE): introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as AGC source for the SSB-less SCell.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 2-5-4: Whether to differentiate scenarios of strong correlated gNB beam and week correlated gNB beam
9 companies commented in the 1st round, and the majority of companies agree that it is more related to RF discussion.
Candidate options: 
· Option 1 (Qualcomm): RAN4 shall study and define the scope of SSBless inter-band CA scenario. The scenario can be categorized as followings:
· Scenario 1) Strong correlated gNB beam is applied for SSBless Scell where small frequency distance between reference cell and the SSBless Scell is considered. 
· Scenario 2) Weak correlated gNB beam is applied for SSBless SCell where general inter-band CA is considered. 
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.
Issue 2-5-5: QCL relations among RS
9 companies commented in the 1st round, and the majority of companies want to FFS.
Candidate options: 
· Option 1 (Intel): 
· 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.
· when TRS is not configured on the target SCell, the configured aperiodic CSI-RS for inter-band SSB-less SCell activation is QCLed type A to the TRS of the SSB serving cell and it is QCLed type C to the SSB from the SSB serving cell.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.
Issue 2-5-6: FR1 co-located SSB-less SCell operation capability
10 companies commented in the 1st round, and the majority of companies want to FFS.
Candidate options: 
· Option 1 (Apple, Vivo, QC): a new capability like existing scellWithoutSSB shall be introduced to cover the R18 FR1 inter-band CA case.
· Option 2 (ZTE): Reuse the ScellwithoutSSB for inter-band CA in co-located scenario
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 2-5-7: The case without DL transmission and with UL reception for DL shutting down
This case is captured scenario 2a in issue 2-1-1.
Candidate options: 
· Option 1 (ZTE): AGC aims to serve the DL reception, in order to achieve the further improved network power saving gain, propose to consider the case without DL transmission and with UL reception by shutting down the downlink transmitters.
· For the case of no PDSCH reception in the to-be-activated SCell, no need to perform TCI state indication and fine time/frequency tracking.
Recommendations for 2nd round: Directly discuss in issue 2-1-1.

Issue 2-5-8: Whether to consider PCell first as the reference cell.
9 companies commented in the 1st round, and the majority of companies are fine with option 1 as starting point. Some companies want to have general requirements.
Candidate options: 
· Option 1 (Qualcomm, Apple, Nokia): RAN4 shall consider PCell first as the reference cell transmitting SSB. FFS: another Scell can be used as the reference cell.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 2-5-9: whether to specify requirements for intra-band non-contiguous CA
9 companies commented in the 1st round, and some companies suggest the scenario should be clarified in WID.
Candidate options:
· Proposals 
· Option 1(Intel): RAN4 specifies requirements also for intra-band non-contiguous CA. Activation requirements specified for inter-band SSB-less SCell also apply to intra-band non-contiguous SSB-less SCell activation.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.
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Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Topic #3:	RRM impact due to other objectives
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304155
	Apple
	Proposal 5: discuss the RRM impact for DTX/DRX configuration in NES after RAN1/2 has more concrete conclusions.
Proposal 6: discuss the RRM requirement for spatial and power adaptation in NES after RAN1 has more concrete conclusions.
Proposal 7: discuss the RRM impact for CHO enhancement and cell camping(for legacy UE) in NES after RAN2 has more concrete conclusions.


	R4-2304893
	Ericsson
	Proposal 5. RAN4 to wait until more detail of cell DTX/DRX and which signals/channels are restricted is known.
Proposal 6. RAN4 to wait further progress for efficient spatial/power domain adaptation for Rel-18 NES-capable UEs in RAN1 to assess if there is any impact in RAN4.
Proposal 7. RAN4 to wait further progress if there is any impact to non-NES UE in NES cell if the NES cell supports backwards compatible.
Proposal 8. RAN4 to wait other WG’s further progress on CHO in NES mode.


	R4-2305289
	Huawei, HiSilicon
	Observation 4: The below SSB/SIB1/RACH related RRM requirements are supposed not to be impacted by cell DTX/DRX, including:
· handover 
· RRC re-establishment
· RRC Connection Release with Redirection
· Random access
· Timing
· SSB-based RLM
· SSB-based BFD
· SSB-based CBD
· Active BWP switching delay and interruption, Active TCI state delay
· SSB-based L3 measurement
· SSB-based L1 measurement
Proposal 7: The potential RRM impacts on CSI-RS based BM and L3 measurement requirements due to cell DTX can wait for more inputs from RAN1/2.
Proposal 8: Wait for RAN1 conclusion whether spatial/power domain adaptation need to be applied to CSI-RS for beam management.
Proposal 9: Obj#4 (mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques) has no RRM impact.
Proposal 10: RRM impact due to CHO enhancement in NES mode can wait for more inputs from RAN2.

	R4-2305544
	MediaTek Inc.
	Proposal 4: For Obj#2, RAN4 requirement impact can be check after RAN2 concludes the potential impact on UE DRX behavior due to the introduction of network DRX/DTX.
Proposal 5: For Obj#3, RAN4 requirement impact should be checked if there can be a sudden change of BS antenna or power due to the proposed adaptation design by RAN1/2.
Proposal 6: For Obj#4, RAN4 requirement impact can be check after RAN2 concludes the new mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques.
Proposal 7: For Obj#5, no RAN4 requirement impact is expected.



Open issues summary
Issue 3-1: RRM impacts due to Cell DTX/DRX (obj#2) 
· Proposals 
· Option 1(Apple, Ericsson, Huawei, MTK): RRM impacts due to cell DTX can wait for more inputs from RAN1/2.
· 
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Fine with option 1. 

	ZTE
	Fine with Option 1.

	MTK
	Support Option 1

	Ericsson
	Option 1

	Apple
	Support Option 1



Issue 3-2: RRM impacts due to Spatial and power domain techniques (obj#3)
· Proposals 
· Option 1(Apple, Ericsson, Huawei, MTK): discuss the RRM requirement for spatial and power adaptation in NES after RAN1 has more concrete conclusions.
· Recommended WF
Need further discussion.
	Company
	Comments

	XXXHuawei
	Fine with option 1.

	ZTE
	Fine with Option 1.

	MTK
	Support Option 1

	Ericsson
	Option 1

	Apple
	Support Option 1



Issue 3-3: RRM impacts due to Cell selection/reselection (obj#4)
	4. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 




· Proposals 
· Option 1(Huawei): Obj#4 (mechanism to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques) has no RRM impact.
· Option 2 (Ericsson, MTK): RAN4 to wait further RAN2 progress
· Recommended WF
Further discussion
	Company
	Comments

	XXXHuawei
	Option 1. The motivation of objective #4 is to prevent legacy UEs camping on NES cell. In last meeting RAN2 agree that non-NES UEs can access to NES cells if NES solution is backwards compatible. We think RAN2 is responsible for this objective. 
We are also fine with option 2 if companies would like to wait more RAN2 progress.

	ZTE
	Fine with Option 1.

	MTK
	We can wait for more agreement in RAN2

	Ericsson
	We can wait for RAN2 progress

	Apple
	Fine with Option 1 and 2.



Issue 3-24: RRM impacts due to CHO (Obj#5)
	5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]



· Proposals 
· Option 1(Apple, Ericsson, Huawei): RRM impact due to CHO enhancement in NES mode can wait for more inputs from RAN2.
· Option 2a (MTK): For Obj#5, no RAN4 requirement impact is expected.
· Recommended WF
Need further discussion.
	Company
	Comments

	XXXHuawei
	Fine with option 1.

	ZTE
	Fine with Option 1.

	MTK
	We are fine with either option.

	Ericsson 
	Option 1

	Apple
	Support Option 1



CRs/TPs comments collection
None
Summary for 1st round 
0. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:


Issue 3-1: RRM impacts due to Cell DTX/DRX (obj#2) 
Tentative agreements:
· RRM impacts due to cell DTX can wait for more inputs from RAN1/2.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 3-2: RRM impacts due to Spatial and power domain techniques (obj#3)
Tentative agreements:
· Discuss the RRM requirement for spatial and power adaptation in NES after RAN1 has more concrete conclusions.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.
Issue 3-3: RRM impacts due to Cell selection/reselection (obj#4)
	4 Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 



Tentative agreements:
· wait further RAN2 progress
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.

Issue 3-4: RRM impacts due to CHO (Obj#5)
	5 Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


Tentative agreements:
· RRM impact due to CHO enhancement in NES mode can wait for more inputs from RAN2.
Recommendations for 2nd round: No discussion in 2nd round, and come back in next meeting.


0. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	RRM WF on Network energy saving
	Huawei, HiSilicon
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2305288
	Work plan on network energy savings for NR
	Huawei, HiSilicon
	Revised
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

