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1. Introduction
The requirements of PUCCH SCell activation was discussed in the last RAN4 meeting, and the agreements and open issues are captured in the WF [1]. There are still some open issues left unsettled, wherein the most critical one is whether and how to indicate the beam information for unknown cases. In this paper, we further provide our views in this paper.
2. Discussion
2.1 Valid and invalid scenario
Different from ordinary SCell activation/deactivation procedure, the unique procedure for PUCCH SCell activation of to obtain the TA when TA is invalid. During the discussion in previous meeting, it seems that everything is tightly bundled to the TA status. For instance, the ending points, whether beam indication is needed are all considered together with TA status. For our understanding, the only difference of PUCCH SCell activation with invalid TA is that UE needs to update its TA to enable UL transmission. No matter whether the TA is valid or not, the ending point should be the same. The ending point should be the valid CSI report, which could be taken as the implicit indication of the completion of the activation procedure. Also regarding the beam information indication, no matter whether the TA is valid or not, the TCI/UL spatial is always needed for DL reception and UL transmission. 
Observation 1: The only difference for valid and invalid TA case is the procedure for TA updating, and other procedures should not be tightly bundled with TA status.
Regarding the ending point for invalid TA case, some companies argued that the ending point could be the point when UE transmit PRACH on PUCCH SCell. For SCell activation, no matter for an ordinary SCell or an SCell with PUCCH, the valid CSI report is considered as the implicit indication of the completion of the activation procedure. Though, UE needs to transmit PRACH for the invalid case, which is also taken as the ending point for some RRM requirements (e.g. HO, PSCell addition), but PRACH transmission is only the middle stage of the PUCCH SCell activation. Similar as PUCCH SCell activation requirements in LTE, the ending point is CSI reporting for both valid and invalid case.
Proposal 1: For invalid TA, the ending point should be the point when UE transmit valid CSI report on the target PUCCH SCell
2.2 beam information indication
The beam indication issue is the most critical one in previous discussion. Different from LTE PUCCH SCell activation, the beam information is needed for TCI/UL spatial configuration. The current status of this issue are summarized as follows:
	· Issue 1-2-1: Whether the beam information (SSB index) of PUCCH SCell is needed to be indicated to NW for unknown cell in FR2?
· Agreements 
· If the target PUCCH Scell is known, no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA, i.e., no additional SSB based beam measurement is needed.
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Otherwise, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Note: When capturing the agreements in the specification, the text on known and unknown condition shall be aligned with existing SCell activation requirements.  
· Issue 1-2-2: Whether the beam information (SSB index) of PUCCH SCell is needed to be indicated to NW for unknown cell in FR1?
· Agreements: 
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Otherwise, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Issue 1-2-3: How to indicate the beam information for PUCCH SCell activation (The procedure for beam indication for PUCCH SCell activation)?
· Option 1: (vivo)
· RAN4 to discuss/decide whether to define the SCell activation requirements for unknown cell (including valid TA case and invalid TA case)
· Option 1a: (MTK, Apple, Qualcomm(for R15/16 UE), CATT)
· RAN4 only define requirements for the known cell (include FR1 and FR2)
· Option 1b: 
· RAN4 define requirements for both known and unknown cell (include FR1 and FR2)
· Option 2: (Apple, Qualcomm(for R15/16 UE), CATT)
· Using L3 measurement report of PUCCH SCell via SpCell PUSCH
· Option 3: (Xiaomi, vivo)
· UE measures the quality of the PUCCH SCell and reports the beam information to network via SpCell.
· Option 4: (Xiaomi, MTK, Nokia, vivo, Huawei, Ericsson, Qualcomm(for R17 UE), NEC, NTT DOCOMO, CMCC)
· Send an LS to RAN1 to confirm the feasibility of beam information indication approach
· Whether UE can report CSI of PUCCH SCell via SpCell
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA.
· The possibility of unknown PUCCH SCell activation procedure



RAN4 has agreed the conditions when beam information is needed for the RACH procedures, which is mainly based on the assumptions of original SCell activation (e.g. no need to indicate beam information for contiguous FR1 CA and when there is active Cell in FR2 intra-band CA). For other cases, the beam information is needed to enable the PUCCH SCell activation. The question is how and indicate the information, which has been discussed for several meetings. Observed from the options on the table, some companies suggest only define known case or using L3 measurements via SpCell. From our understanding, these two approaches are actually same. It means most probably NW will only activate a deactivated PUCCH SCell when it a known cell. In the current spec, the known condition is that UE has SENT a valid measurement report (with SSB index in FR2).
Observation 2: The known condition is that UE has SENT a valid measurement report.
Then based on observation 2, if RAN4 only define requirements for known case using Le measurement via SpCell, it means NW will not have much choice but to
(1) Maintain L3 measurement and periodic report all the time even the cell is deactivated 
(2) Configure L3 measurement when the Cell is about to be activated.
For option (1), it will leads to unnecessary power consumptions to UE side. For option (2), it means the pure L2 procedure (SCell activation/deaction) is bundled with additional L3 procedure (RRC reconfiguration), which leads to much longer delay to the SCell activation. Typically, NW will activate a SCell when the data burst is coming, but for (2), it will introduce L3 delay which will violate the pure L2 procedure.
Observation 3: Only defining requirements for known case of using L3 measurement report via SpCell will lead to unnecessary power consumptions to UE or introduce much longer delay when activating the cell.
Another issue is whether UE is allowed to transmit CSI report via SpCell when PUCCH SCell is configured. During the discussion in the previous meeting, there was no consensus in RAN4 about whether such behavior is allowed. After check RAN1 and RAN2 spec, we also fail to find concrete descriptions on whether the cross PUCCH group CSI reporting is allowed or not. From our understanding, the issue shall be clarified in RAN1 and RAN2.
For CBRA for PUCCH SCell, as analyzed in previous meetings, the benefits is straightforward. For CFRA in PUCCH SCell activation procedure, UE needs to first indicate the beam information to NW to schedule the PDCCH order, and Then UE will trigger the CFRA to obtain the TA. Due to the “check and egg” issue, it seems not workable now, and the whole procedure consists lots of cross carrier operation which is over complicated to both NW and UE sides. We also spotted in our previous paper that only CFRA is support for an SCell in current spec. We are not sure for this special SCell with PUCCH, whether CBRA could be supported. It should be evaluated in RAN1 and RAN2 that whether it is possible to support CBRA in PUCCH SCell and whether it is only spec work or there are other impacts.
Based on the analysis above, LS to RAN1 and RAN2 is necessary to consult whether cross PUCCH group CSI report is allowed and whether CBRA for PUCCH SCell can be supported. Sending the LS was already on the table since RAN4#98-bis-e with majority supporting, and in last meeting, most companies supported to send the LS, however, the details was not discussed. Consider the timeline of the WI, it is suggested to send the LS in RAN4#100-e meeting to ask the questions above.
Companies also had concerns that either supporting these cross PUCCH group CSI report or CBRA on PUCCH SCell will are have compatibility issues. It is valid from our understanding, thus, it should be also clarified that the above two aspects to be clarified in RAN1 and RAN2 should be limited to Rel-17 UE.
Observation 4: Considering the time line of the WI, LS to RAN1 and RAN2 to consult about the beam indication issues is necessary.
Proposal 2: RAN4 to send LS to RAN1 and RAN2 to consult the feasibility of beam indication of PUCCH SCell activation:
· Whether UE can report CSI of the PUCCH SCell via the PUCCH of SpCell
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA
With the consideration of compatibility issues, the above two aspects should be limited to Rel-17 UE.
About the beam indication, there were also discussions in the last meeting about whether UL spatial relation is needed for invalid case and whether beam indication is needed for TCI determination. First, for UL spatial relation for invalid case, companies argued that beam indication is not needed think that UE will anyway transmit PRACH, through which the beam information could be implicitly reported (e.g. via RO and SSB association), and UE could use the same beam assumptions for UL transmission. From our understanding, most probably, the configured UL spatial maybe same as what is used for PRACH transmission, however, it is not necessarily always the same, which is up to NW configuration. 
Proposal 3: UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case
For TCI configuration, it is needed for PDCCH configuration, CSI configuration for both valid TA and invalid case and for FR1 and FR2.
Proposal 4: Beam information is need for unknown PUCCH SCell activation for TCI determination for both valid TA and invalid TA and both FR1 and FR2.
Given the analysis above, we summarize the cases as follows:
Table I. Beam indication cases 
	To be activated PUCCH SCell
	Valid/Invalid TA
	Beam information for RACH
	Beam information for UL spatial 
	Beam information for TCI 

	Unknown FR1 without contiguous active cell
	Valid TA
	No
	No
	Yes

	
	Invalid TA
	Yes
	No
	Yes

	Unknown FR1 without intra-band active cell
	Valid TA
	No
	Yes
	Yes

	
	Invalid TA
	Yes
	Yes
	Yes



2.3 Applicability
The first issue related to the applicability of requirements is about the beam correspondence ability. Based on the discussion in the last meeting, it was explained that for FR2, the UL spatial relation requirements apply when UE support beamCorrespondenceWithoutUL-BeamSweeping. If UE is not capable of this capability, it is not possible to define the delay requirements. For one of the option that the condition is that UE supports either beamCorrespondenceWithoutUL-BeamSweeping or beamCorrespondenceSSB-based-r16. According to the definition in TS 38.306, UE supports beamCorrespondenceSSB-based-r16 should also indicates support of beamCorrespondenceWithoutUL-BeamSweeping. Thus, it is more straightforward that applicability of the requirements depend on whether the beamCorrespondenceWithoutUL-BeamSweeping is supported or not.
Proposal 5: FR2 PUCCH Scell (de)activation requirements apply when UE supports beamCorrespondenceWithoutUL-BeamSweeping.
It was also spotted that the applicability of PUCCH SCell activation requirements shall be discussed in terms of single TAG and multiple TAG/intra-band/inter-band. From our understanding, the PUCCH SCell could be configured for both single/multiple TAGs and also for intra-band/inter-band. Thus, there is no need to bundle the PUCCH SCell activation with the TAG and intra-band/inter-band case.
Observation 5：There is no needed to bundle the PUCCH SCell with single/multiple TAGs or intra-/inter band cases.
3. Conclusions
Observation 1: The only difference for valid and invalid TA case is the procedure for TA updating, and other procedures should not be tightly bundled with TA status.
Proposal 1: For invalid TA, the ending point should be the point when UE transmit valid CSI report on the target PUCCH SCell
Observation 2: The known condition is that UE has SENT a valid measurement report.
Observation 3: Only defining requirements for known case of using L3 measurement report via SpCell will lead to unnecessary power consumptions to UE or introduce much longer delay when activating the cell.
Observation 4: Considering the time line of the WI, LS to RAN1 and RAN2 to consult about the beam indication issues is necessary.
Proposal 2: RAN4 to send LS to RAN1 and RAN2 to consult the feasibility of beam indication of PUCCH SCell activation:
· Whether UE can report CSI of the PUCCH SCell via the PUCCH of SpCell
· Whether CBRA can be supported on PUCCH SCell for the advantages of facilitating the unknown PUCCH SCell activation with invalid TA
With the consideration of compatibility issues, the above two aspects should be limited to Rel-17 UE.
Proposal 3: UL spatial relation of PUCCH on target being-activated Scell should be considered for PUCCH Scell activation for invalid case
Proposal 4: Beam information is need for unknown PUCCH SCell activation for TCI determination for both valid TA and invalid TA and both FR1 and FR2.
Proposal 5: FR2 PUCCH Scell (de)activation requirements apply when UE supports beamCorrespondenceWithoutUL-BeamSweeping.
Observation 5：There is no needed to bundle the PUCCH SCell with single/multiple TAGs or intra-/inter band cases.
References
[1] R4-2108345 WF on further RRM enhancement for NR and MR-DC - PUCCH SCell activation/deactivation requirements, CATT


8

1

