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1 	Introduction
For PUCCH SCell activation, several issues have been concluded. Some other issues, e.g., CSI reporting, uplink spatial relation and the delay requirement of the PUCCH SCell are still open. Our views on these issues are provided in this paper.
2 Discussion
2.1 CSI report transmission
In previous meeting, we proposed one possible way to solve the beam information indication issue, i.e., UE may transmit the L1-RSRP report or CSI report to network on SpCell before PUCCH SCell activated. But this time we found other issues. According to TS 38.331 shown as follows, the PUCCH resource is configured for PUCCH SCell in RRC message.
	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).
In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same numerology is supported for the cell group with carriers only in FR2.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.



[bookmark: _Ref536692254]Typically, there is only one Cell configured with PUCCH resource in one PUCCH group and the uplink control information cannot be transmitted cross the PUCCH group, i.e., the uplink control information should be transmitted on the PUCCH SCell only (include deactivated PUCCH SCell and activating PUCCH SCell). Thus, in current RAN1/2 specification, UE cannot transmit the L1-RSRP or CSI report to network via SpCell for PUCCH SCell.
[bookmark: _Ref71138787]Observation 1: The uplink control information cannot be transmitted cross PUCCH group, i.e., UE cannot transmit the L1-RSRP and CSI report on SpCell for PUCCH SCell.
[bookmark: _Ref71138793]Proposal 1: The ending point for valid and invalid TA case should be the CSI report transmission on target PUCCH SCell.

2.2 Beam information
Compared to LTE PUCCH SCell activation, beam information is an more important part for NR PUCCH SCell activation because network may not receive the uplink signals successfully if network does not know which BS receiving beam is good enough to UE. However, if the beam information is considered for the activation procedure, some cases may have the so-called “chicken and egg” problem. For example, in unknown cell invalid TA case, before UE transmits the uplink signals, e.g., PUCCH and PUSCH, UE needs to receive PDCCH order triggered by network to transmit the PRACH preamble for TA alignment. In the meanwhile, network also needs to wait for the beam information transmitted by UE to trigger the PDCCH order for indicating PRACH preamble transmission. Both UE and network side are waiting for the needed information. In the end, it causes a “chicken and egg” problem. 
To make the discussion go smoothly, the known/unknown condition would be a good starting point to continue the activation requirement discussion. In last meeting, RAN4 already confirmed whether the beam information is needed or not for some cases.
	· Issue 1-1-3: Whether the beam information (SSB index) of PUCCH Scell is needed to be indicated to NW?
· 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.
· If there is no active serving cell on that FR2 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If the target PUCCH Scell is unknown cell in FR1:
· Option 1: (QC, Ericsson, NTT DOCOMO, Huawei, vivo, Xiaomi, Apple, NEC, CATT, ZTE, OPPO, MTK)
· 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.
· If there is no contiguous active serving cell on that FR1 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Option 2: (Nokia)
· 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.
· FFS: 
· “need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA” doesn’t necessarily mean it is always possible for all cases, i.e. there can be cases where DL beam (SSB index) indication can’t be reported to the serving cell due to UE behavior for PUCCH grouping specified by RAN1/2.
· FFS: this issue is for invalid TA case only. 



Before we discuss the activation requirement in different frequency ranges, we have to consider the valid TA and invalid TA condition firstly. Our views on PUCCH SCell activation time with different known/unknown cell conditions and valid/invalid TA conditions are provided in following Table 1 (Note that the table is applied for both FR1 and FR2).
[bookmark: _Ref71041587]Table 1. The UE and network behavior in various conditions when PUCCH SCell is activating
	
	known
	Unknown

	Valid TA
	· Network can know which BS receiving beam is good enough for UE via the L3 measurement report. 
· Thus, UE can transmit the CSI report on PUCCH SCell with valid TA directly and network can receive CSI report. 
	· For unknown case, UE needs to transmit the L1-RSRP report with valid TA.
· Note that, according to Observation 1 in this paper, the L1-RSRP and CSI report cannot be transmitted cross PUCCH group.
· Network does not know which beam is good enough for UE so that network may not receive the L1-RSRP report successfully.
· According to current specifications, activation may be problematic.

	Invalid TA
	· Network can know which BS receiving beam is good enough for UE via the L3 measurement report. 
· Before UE transmits the CSI report, the CFRA should be performed firstly for obtaining TA alignment.
· Finally, UE can transmit the CSI report on PUCCH SCell with valid TA and network can receive CSI report.
	· Before UE transmits the L1-RSRP report, UE should receive PDCCH order from network so that the CFRA can be performed to obtain TA information.
· However, network needs the beam information to trigger the PDCCH order for UE to perform CFRA.
· Both UE and network side are waiting for each other to send the information.
· According to current specifications, activation may be problematic.



[bookmark: _Ref67992704]Based on the above analysis, we have Proposal 2. 
[bookmark: _Ref71040782][bookmark: _Ref71138799]Proposal 2: For the PUCCH SCell activation, RAN4 should only define requirement for the known cell case (include FR1 and FR2).

2.3 Spatial relation
Currently, RAN4 has not reached a consensus on whether the spatial relation should be considered in the activation requirement. The majority view is both valid TA and invalid TA cases should consider the spatial relation. However, in our understanding, it may not be necessary to consider the spatial relation for the invalid TA case, because UE has already transmitted the PRACH preamble before the CSI report. To a certain extent, UE has already know how to transmit the uplink signals to network. Network can certainly still indicate the spatial relation to UE for beam refinement, but we do not think it is necessary for the invalid TA case.
[bookmark: _Ref71047497][bookmark: _Ref71138804]Proposal 3: For the PUCCH SCell activation, the spatial relation should only be considered for the valid TA case, not for the invalid TA case.

2.3 Delay requirement
Based on Proposal 2 in this paper, our views on the delay requirement for known cell and valid/invalid TA cases are provided as follows.
For known cell with valid TA case:
We can take R15 SCell activation requirement as a reference to define PUCCH SCell activation requirement and the spatial relation should be also considered.
[bookmark: _Ref71138808]Proposal 4: For the known PUCCH SCell with valid TA case, the activation requirement should be:
· In FR1, reuse the Rel-15 SCell activation delay requirement, which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use normal SCell activation delay (i.e., (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)) specified in TS38.133 section 8.3.2 as the baseline. The timing uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.

For known cell with invalid TA case:
As we discussed in spatial relation, we do not think the spatial relation should be considered for the invalid TA case. Thus, one requirement can be applied for both FR1 and FR2.
[bookmark: _Ref71048663][bookmark: _Ref67992705]Proposal 5: For the known PUCCH SCell without valid TA case (include FR1 & FR2), the activation delay requirement shall be THARQ + Tactivate_basic + T1 + T2 + T3 + TCSI_Reporting, where
· Tactivate_basic: the SCell activation delay specified in TS38.133 section 8.3.2.
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
· T2: the delay from slot n + (Tactivate_basic +T1)/(NR slot length) until UE has obtained a valid TA command for the target PUCCH SCell being activated. Slot n is the slot when UE received PUCCH SCell activation MAC CE.
· T3: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.


2.4 Interruption
For the interruption requirement, RAN4 had agreed that the existing requirement for SCell activation and deactivation can be re-used for PUCCH SCell activation with valid TA case and PUCCH SCell deactivation, respectively.
Agreement RAN4 #98b-e
	· Issue 1-4-1: Interruption requirements for PUCCH Scell activation in valid TA case
· Reuse the existing requirement for Scell activation in Rel-15.

· Sub-topic 1-6 Interruption requirements for PUCCH Scell deactivation 
· Reuse the existing requirement for Scell deactivation in Rel-15. 



[bookmark: _Ref67992712]Thus, remaining issue for interruption is the case “Interruption requirements for PUCCH Scell activation in invalid TA case”. According to Proposal 5, the additional PRACH procedure should be considered and we think the PRACH procedure may not cause interruption to others CCs. Thus, for the PUCCH SCell activation with invalid TA, the interruption caused by PUCCH SCell activation is similar as that caused by SCell activation, so we propose to reuse the interruption requirement of SCell activation for PUCCH SCell activation.
[bookmark: _Ref67992713]Proposal 6: For the case PUCCH SCell activation with invalid TA, the interruption requirement of PUCCH SCell activation can reuse the existing requirement for SCell in Rel-15.
3 Summary
In this paper, the discussion of PUCCH SCell activation/deactivation is provided. We have the following proposal:
Observation 1: The uplink control information cannot be transmitted cross PUCCH group, i.e., UE cannot transmit the L1-RSRP and CSI report on SpCell for PUCCH SCell.
Proposal 1: The ending point for valid and invalid TA case should be the CSI report transmission on target PUCCH SCell.
Proposal 2: For the PUCCH SCell activation, RAN4 should only define requirement for the known cell case (include FR1 and FR2).
Proposal 3: For the PUCCH SCell activation, the spatial relation should only be considered for the valid TA case, not for the invalid TA case.
Proposal 4: For the known PUCCH SCell with valid TA case, the activation requirement should be
· In FR1, reuse the Rel-15 SCell activation delay requirement, which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use normal SCell activation delay (i.e., (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)) specified in TS38.133 section 8.3.2 as the baseline. The timing uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
Proposal 5: For the known PUCCH SCell without valid TA case (include FR1 & FR2), the activation delay requirement shall be THARQ + Tactivate_basic + T1 + T2 + T3 + TCSI_Reporting, where
· Tactivate_basic: the SCell activation delay specified in TS38.133 section 8.3.2.
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
· T2: the delay from slot n + (Tactivate_basic +T1)/(NR slot length) until UE has obtained a valid TA command for the target PUCCH SCell being activated. Slot n is the slot when UE received PUCCH SCell activation MAC CE.
· T3: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Proposal 6: For the case PUCCH SCell activation with invalid TA, the interruption requirement of PUCCH SCell activation can reuse the existing requirement for SCell in Rel-15.
