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1. Introduction
In last RAN4 meeting, the RRM requirement for PUCCH SCell activation and deactivation has been discussed and the conclusions were captured in the WF[1]. However, there are couple of open issues from last meeting, and in this contribution, we continue discussing the RRM requirement for PUCCH SCell activation.
2. Discussion on general part of PUCCH SCell activation
In [1], there were couple of open issues on general part for PUCCH SCell activation, and we discuss those issues in this section.
2.1 Beam information for PUCCH SCell activation
In last meeting, the conclusions on beam information are as below, and we still had some remaining issues.
	Issue 1-2-1: How to indicate the beam information for PUCCH Scell activation for unknown cell (The procedure for beam indication for PUCCH Scell activation)?
Agreement: 
RAN4 send LS to RAN1/2 asking for the feasibility and potential solutions for the support of PUCCH SCell activation procedure for unknown cell.

Issue 1-2-2: Whether the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation is needed to be specified?
FFS: 
· Option 1: (NTT DOCOMO, Nokia)
· No. Any kind of reporting type can be used for the PUCCH SCell activation procedure. 
· Option 2: (Apple, OPPO)
· Periodic and semi-persistent CSI reporting shall be considered for PUCCH SCell activation, like the legacy SCell activation requirement. FFS for aperiodic CSI reporting. 
· Option 3: (MTK, Qualcomm, Huawei, CATT)
· FFS. 

Issue 1-2-3: Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell?
FFS: 
· Option 1: (Apple, CATT, Qualcomm, vivo, OPPO, Ericsson, Intel)
· Same as the beam information indication for determining the associated SSB in PDCCH order for RA. 
· 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 of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
· If the target PUCCH Scell is unknown cell in FR1:
· 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 of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Option 2: (Huawei, Xiaomi, NTT DOCOMO)
· Beam information is need for unknown PUCCH Scell activation for TCI determination for both valid TA and invalid TA and both FR1 and FR2.
· Option 3: (Nokia, Qualcomm, Huawei)
· Beam information is need for unknown PUCCH Scell activation for TCI determination for both valid TA and invalid TA.

Issue 1-2-4: Whether the UL spatial relation is needed for PUCCH SCell activation in FR2 for invalid TA case?
Agreement: 
The UL spatial relation is needed for PUCCH SCell activation in FR2 for invalid TA case. 

[bookmark: OLE_LINK15][bookmark: OLE_LINK18]Issue 1-2-5: If the answer of issue 1-2-4 is yes, whether the extra delay time due to UL spatial relation activation is needed for PUCCH SCell activation requirements?
Agreement: 
· The time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered. 
· FFS: No extra delay time is needed if spatial relation activation command and TCI activation command are received in the same MAC CE.



Regarding issue 1-2-2, we think only periodic and SP CSI reporting needs to be considered in RAN4 requirement for PUCCH SCell activation. As we commented in last meeting, we have two main reasons:
(1)	AP CSI reporting is triggered by network, but network cannot know when UE will really complete the SCell activation in the field. In the legacy SCell activation requirement, we used periodic or SP CSI reporting, and when UE is not ready UE will send CQI of OOR, and then when UE report a valid CQI network could immediately know this SCell is activated. However, by using AP CSI reporting, network needs to guess when UE could complete the activation (but we don’t understand how can network guess in the field); if network follows the RAN4 minimum delay requirement to indicate the AP CSI reporting, some UEs who can complete activation faster cannot enjoy the gain from its faster activation.
(2)	So far, legacy UE is not required to utilize DCI from SpCell for a deactivated SCell activity, and RAN1 has no such definition to have DCI indication for deactivated SCell. 
Proposal 1: 
Periodic and semi-persistent CSI reporting shall be considered for PUCCH SCell activation requirement design, like the legacy SCell activation requirement. 
RAN4 to not define PUCCH SCell activation requirement with aperiodic CSI reporting.
Regarding issue 1-2-3, if the target SCell is known, L1-RSRP report is not needed since the measurement report before activation already provided such information to network. However, if the target SCell is unknown, the L1-RSRP issue could be handled in the same way as beam information reporting issue in the outgoing LS [R4-2115339] in last meeting. 
Like uplink spatial information for target PUCCH, the TCI information for target PDCCH/CSI-RS(for CQI) is needed for both valid and invalid case; and for both FR1(network may have Tx beam) and FR2.
Proposal 2: 
Same as the beam information indication for determining the associated SSB in PDCCH order for RA.
If the target PUCCH Scell is known, no need to indicate the beam information of PUCCH SCell to network for TCI determination.
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 of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
If the target PUCCH Scell is unknown cell in FR1:
· 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 of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
Regarding issue 1-2-5, since UL spatial relation activation for PUCCH is carried on a different MAC CE command from the SCell activation MAC, PDCCH/PDSCH activation, or SP-CSI reporting activation, this new MAC CE for UL spatial relation activation shall be also taken into account in the baseline activation delay. Accordingly, the time uncertainty of the MAC CE for UL spatial relation activation shall be defined in the baseline FR2 SCell activation delay.
Besides the spatial information of target PUCCH, the Tx power information was missing during the discussion in the previous meetings. The Tx power of target PUCCH shall be determined based on pathloss RS measurement, and in PUCCH SCell activation requirement, we shall also consider activating this PL-RS to UE during the SCell activation. In FR2 case, this PL-RS activation could be conducted together with uplink spatial relation. For FR1 case, based on RAN1 spec, it may have two possibilities:
· If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo in FR1 (defined in TS38.213 section 7.2.1)
· UE would use first PL-RS in the RRC configured PL-RS set
· 	If the UE is not provided pathlossReferenceRSs 
· UE would use SSB as PL-RS with same SSB index as the one the UE uses to obtain MIB
So, that means, for FR1, we do not need any MAC CE or RRC uncertainty for PL-RS activation/configuration. For simplicity, in FR2, we could assume the PL-RS is activated together with the UL spatial relation in the same MAC CE.
In the last meeting, companies also mentioned the scenario when all those activation commands are received in the same MAC CE. We think in this case, no extra delay time is needed if UL spatial relation and PL-RS activation command and TCI activation command are received in the same MAC CE.
Proposal 3: For both valid TA and invalid TA cases in PUCCH SCell activation:  
· the UL spatial relation and PL-RS activation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only.
· the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell shall be considered in the FR2 PUCCH SCell activation delay part (Tactivate_basic).
· No extra delay time is needed if UL spatial relation and PL-RS activation command and TCI activation command are received in the same MAC CE.

3. Activation requirement for PUCCH SCell
In last meeting, the conclusions for valid TA case are as below,
	Issue 1-4-1: Whether the Tx power of target PUCCH should be considered in PUCCH Scell activation requirements?
Agreements: 
The Tx power of target PUCCH should be considered in PUCCH Scell activation requirements. 
Issue 1-4-2: PUCCH Scell activation delay requirement for valid TA case?
Agreements: 
· 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 ) in TS38.133 section 8.3.2 as baseline, but the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated Scell shall be considered in the baseline Tactivation_time.
· FFS: whether additional delay will be introduced due to the time uncertainty. 



If the TA is valid for PUCCH SCell at UE, the TA acquisition time is not needed, but UE still needs the UL spatial relation and PL-RS activation for the PUCCH on the target being-activated SCell for FR2 case. Thus, when the TA associated with target PUCCH SCell is valid, the PUCCH SCell activation delay in FR1 and FR2 could use normal SCell activation delay in TS38.133 section 8.3.2 as baseline, and the time uncertainty of the MAC CE for UL spatial relation activation and/or PL-RS of PUCCH in target being-activated SCell shall be considered in the baseline SCell activation delay part for FR2.
Regarding PUCCH Scell activation delay requirement for valid TA case,
· 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 ) in TS38.133 section 8.3.2 as baseline, but the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.

Proposal 4: For both valid TA and invalid TA cases in FR2 PUCCH SCell activation, the uncertainty for receiving UL spatial relation and PL-RS activation command and TCI activation command could be defined as below,
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), UL spatial relation and PL-RS relative to
· SCell activation command for known case;
· First valid L1-RSRP reporting for unknown case.  

The conclusions of invalid TA case from last meeting were:
	Issue 1-5-1: The PUCCH SCell activation requirements for invalid TA case
FFS: 
· Option 1: (CATT)
· Delay = (( THARQ + Tactivation_time + TCSI_Reporting + TPDCCH + T1 + T2 + T3)/ NR slot length) for invalid TA case. 
· TPDCCH is time from the end of basic Scell activation to the start of PDCCH signal receiving for PRACH transmission. 
· If the PDCCH signal is sent during TCSI_Reporting, TPDCCH  = 0.
· Option 2: (NTT DOCOMO, Apple, Xiaomi, MTK, vivo, OPPO, Ericsson, Qualcomm, Huawei, Intel)
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
· Option 3: (CMCC)
· For DL, the Scell activation delay is: (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)
· For UL, the Scell activation delay is: except THARQ + Tactivation_time +TCSI_Reporting, additional delay including following parts need to be considered for the Scell activation delay requirements specification:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell
· the delay for obtaining a valid TA command for the sTAG
· the delay for applying the received TA for uplink transmission
· Option 4: (Nokia)
· If the UE does not have a valid TA for transmitting on an Scell, the UE shall be capable to perform downlink actions related to the Scell activation command for the Scell being activated on the PUCCH Scell no later than in slot .
· If the UE does not have a valid TA for transmitting on an Scell, the UE shall be capable to perform uplink actions related to the Scell activation command for the Scell being activated on the PUCCH Scell no later than in slot , where TRACH is the delay to perform RACH procedure and apply the TA.
· The activation delay requirement for PUCCH Scell shall be defined assuming no dedicated time period for CSI measurements and reporting.



When the TA is not valid for PUCCH SCell, UE needs to acquire the TA info during the PUCCH activation. In LTE, additional delay for TA acquisition consists of three parts:
- LTE T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 25 subframes and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
- LTE T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13 subframes.
- LTE T3 is the delay for applying the received TA for uplink transmission. T3 is 6 subframes.
In NR PUCCH SCell activation with invalid TA, those three additional delay parts are still needed for TA acquisition. But the value for each part shall be revisited based on NR UE capability/configuration.
Proposal 5: Regarding the PUCCH SCell activation requirements for invalid TA case,
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)

In last meeting discussion, we have some other open issues on T2 that,
	Issue 1-5-2: Whether to define separated requirements for downlink actions and uplink actions?
Agreements: 
The timeline for downlink actions and uplink actions could be clarified in the spec similar as LTE, but the delay requirement shall be specified covering DL/UL actions for PUCCH Scell activation with invalid TA.
Issue 1-5-3: the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
FFS: 
· Option 1: (MTK, Apple, Qualcomm, vivo, Xiaomi, NTT DOCOMO, OPPO, Ericsson, Huawei, CATT, Intel)
· T2 is 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. Tactivate_basic is the normal Scell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE. 
· Option 2: (Nokia)
· T2 is the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivatation_time is defined in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.
Issue 1-5-4: the delay for applying the received TA for uplink transmission on target PUCCH Scell being activated (i.e. T3)
Agreements:
T3 is 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.




Regarding issue 1-5-3, T2 in LTE is up to the RAR window position on time domain, and it’s up to 13ms since RAR window starts 3ms after the PRACH msg1 in LTE and the RAR window length is up to 10ms. In NR direct SCell activation requirement at HO, the T2 is also used for the time uncertainty of RAR/TA-command reception. Since in NR the RAR window is configurable and there is no fixed upper bound for RAR window length, so we could reuse the T2 definition from direct SCell activation requirement at HO. The technical meaning of option 1 and 2 is same, since THARQ is included in Tactivate_basic.
Proposal 6: In NR PUCCH SCell activation delay requirement with invalid TA, T2 is the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivatation_time is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE.
4. Interruption requirement for PUCCH SCell activation/deactivation
In last meeting, the conclusions for interruption requirements are as below,
	Issue 1-6-1: Interruption requirements for PUCCH Scell activation in invalide TA case
FFS: 
RAN4 further study the possibility of interruption due to PRACH based on the following options:
· Option 1: (CATT, Nokia)
· Reuse the interruption requirement of normal Scell activation (i.e. not to define the interruption requirement due to PRACH)
· Option 2: (Apple, OPPO, Qualcomm)
· The interruption requirement shall include the existing requirement for Scell activation in Rel-15. 
· Introduce additional interruption by PRACH transmission when target PUCCH Scell RACH has different SCS from spCell data/control channel and UE does not support diffNumerologyAcrossPUCCH-Group.
· FFS: Need to revisit R15 RACH requirement
· For unknown PUCCH Scell activation, whether or not there can be additional interruptions is up to the final solution, if supported
· Option 3: (Ericsson, Huawei, Nokia)
· Ask RAN1 whether this is a valid case and how to prioritize between the channels



In invalid TA case, the CFRA is used on target PUCCH SCell, and if SCell RACH has different SCS from the PCell data/control channel, the UE capability of diffNumerologyAcrossPUCCH-Group shall be considered. In TS38.306, it defined that,
[image: ]
The additional interruption shall be considered for PUCCH SCell activation with invalid TA, when target PUCCH SCell RACH has different SCS from spCell data/control channel and UE does not support diffNumerologyAcrossPUCCH-Group. Since R15 has already been implemented and no issue has been identified on this part, we think it’s not so necessary to revise R15 RACH requirement. However, the current capability definition in TS38.306 is not so clear to include RACH case, and therefore we propose to send LS to RAN2 to revise the definition of diffNumerologyAcrossPUCCH-Group.

Proposal 7: regarding interruption requirements for PUCCH Scell activation in invalid TA case:
· The interruption requirement shall include the existing requirement for Scell activation in Rel-15. 
· Introduce additional interruption by PRACH transmission when target PUCCH SCell RACH has different SCS from spCell data/control channel and UE does not support diffNumerologyAcrossPUCCH-Group.
· No need to revisit R15 RACH requirement.

Proposal 8: send LS to RAN2 to clarify the diffNumerologyAcrossPUCCH-Group to include RACH as below,
diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across two NR PUCCH groups for data, control, and random access channel at a given time in NR CA and (NG)EN-DC/NE-DC is supported by the UE.
	RAN4 would like to suggest RAN2 to revise the UE capability of ‘diffNumerologyAcrossPUCCH-Group’ to include RACH, like following:
diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across two NR PUCCH groups for data, control, and random access channel at a given time in NR CA and (NG)EN-DC/NE-DC is supported by the UE.



5. Applicability of PUCCH Scell activation requirements
Regarding the applicability of PUCCH SCell activation requirement, the following remaining issues were from last meeting:
	Issue 1-7-1 Applicability on interruption: 
FFS: 

· Option 1: (Apple, CATT, Qualcomm, Huawei, Intel, OPPO)
· No interruption occurs in same FR as the target PUCCH Scell during the Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· No interruption occurs during the Scell activation procedure if UE does not support per-FR MG, otherwise the PUCCH Scell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC.
· Option 2: (MTK)
· No interruption occurs in same FR as the target PUCCH Scell during other Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· No interruption occurs during other Scell activation procedure if UE does not support per-FR MG, otherwise the PUCCH Scell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC.

Issue 1-7-2: Applicability on PDCCH order receiving: 
FFS: 
· Option 1: (CATT, Qualcomm)
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH Scell within TCSI_Reporting (can’t earlier than THARQ + Tactivation_time) otherwise additional delay to activate the Scell is expected as TPDCCH defined in issue 1-5-1. 
· Option 2: (Apple, Nokia, Intel, OPPO)
· [bookmark: OLE_LINK7][bookmark: OLE_LINK10]The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected. 
· Option 3: (Ericsson)
· Delay requirements for PUCCH Scell activation shall account for additional time when PDCCH order is received outside Tactivate_basic. The additional time shall be accounted for by an expression and/or a delay component, e.g. max(Tactivate_basic, TPDCCH_order). 

Issue 1-7-3: Applicability on SSB configuration: 
Agreements:
No requirement defined when the target PUCCH SCell is a SSB-less SCell (i.e. SSB is not configured). 

Issue 1-7-4: Applicability on use cases: 
FFS: 
· Option 1: (vivo, OPPO)
· RAN4 to discuss and clarify whether the following cases are valid and/or to be considered for PUCCH Scell (de)activation requirements.
· Single-TAG vs. Multi-TAG for Dual PUCCH
· Intra- vs. Inter-band between PUCCH cells
· Option 2: (MTK, Huawei, CATT)
· There is no needed to bundle the PUCCH Scell with single/multiple TAGs or intra-/inter band cases.

Issue 1-7-5 Applicability on multiple SCells: 
FFS: 
· Option 1: (Ericsson)
· In activation of multiple Scells with one PUCCH Scell, activation delay requirement shall apply at least for the PUCCH Scell in the event that one or more Scells have configurations that render parallel activation impossible for the UE. FFS on whether activation delay requirement also is to apply for Scells that are compatible with parallel activation with PUCCH Scell.




The LTE conditions could also be used as baseline, as duplicated as below,
	The above delay requirement (Tdelay_PUCCH SCell) shall apply provided that:
- The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected; and
- The RA on PUCCH SCell is not interrupted by the RA on PCell otherwise additional delay to activate the SCell is expected; and
- No SRS carrier based switching occurs during the SCell activation procedure otherwise the PUCCH SCell activation delay (Tdelay_PUCCH SCell) can be extended.


In NR PUCCH SCell activation requirement, it’s also necessary to assume that UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected. 
In LTE applicability requirement, the RA colliding between PCell and target PUCCH SCell would also delay the completion of PUCCH SCell activation, however, dual RACH on PCell and SCell is not an issue to NR anymore with help of RAN1 power allocation design, and it’s also reflected in the NR PSCell addition requirement in TS38.133 section 8.9.2.
In LTE spec, only the possible interruption from SRS carrier based switching is considered to extend the PUCCH SCell activation delay, however, in NR there are many factors that can cause interruption to the PUCCH SCell activation, e.g. SRS carrier switching, BWP switching, CGI reading with autonomous gap, and etc. The target PUCCH SCell could be NR SCell in EN-DC, or in standalone NR carrier aggregation, or in NE-DC, or in NR-DC, and the interruption causes for different NR operation mode is summarized as,

· The causes of interruption in EN-DC is specified in TS38.133 section 8.2.1.1.
· The causes of interruption in NR SA is specified in TS38.133 section 8.2.2.1.
· The causes of interruption in NE-DC is specified in TS38.133 section 8.2.3.1.
· The causes of interruption in NR-DC is specified in TS38.133 section 8.2.4.1.
In addition, for a UE which does not support per-FR measurement gap, interruptions to the PCell and activated SCell may be caused by SCells on any frequency range. For a UE which supports per-FR gaps, interruptions to PCell and activated SCell may be caused by SCells on the same frequency range as the victim cell. Here, if UE can support per-FR MG, interruptions from the same FR may extend the PUCCH SCell activation delay; otherwise, if UE cannot support per-FR MG, all interruption may extend the PUCCH SCell activation delay. So, we propose that,
Proposal 9: Applicability on interruption is:
· No interruption occurs in same FR as the target PUCCH Scell during the Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· No interruption occurs during the Scell activation procedure if UE does not support per-FR MG, otherwise the PUCCH Scell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC.
During the discussion in last meeting, we agree with other companies’ view that the PDCCH order to initiate RA procedure shall be sent to UE when UE is ready to receive PDCCH of target SCell. So the applicability requirement could be:
Proposal 10: Applicability on PDCCH order receiving is:
The UE has successfully received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected. 
Regarding issue 1-7-4, so far there was no limitation on relation between TAG configuration and PUCCH group configuration. Since the timer of timeAlignmentTimer is configured per TAG, and therefore the UE behavior for timing acquisition shall be investigated if there is an active serving cell in the same TAG,
Case (1): If SpCell and target being-activated PUCCH SCell belongs to pTAG and timeAlignmentTimer is not running in this pTAG, UE will assume it’s TA invalid for this pTAG:
· This cases means SpCell and target being-activated PUCCH SCell is in same pTAG but in different PUCCH groups
· Possible UE behavior:
· Option 1: Needs RACH on PCell instead of on target being-activated PUCCH SCell, and after receive the RAR with TA information from PCell, UE would apply this new/recovered PCell Tx timing with new TA information to the Tx timing of target being-activated PUCCH SCell
· Option 2: Needs RACH on target being-activated PUCCH SCell, and after receive the RAR with TA information from target being-activated PUCCH SCell, UE would apply this new/recovered Tx timing with new TA information to the Tx timing of SpCell in the same pTAG
Case (2): If an active SCell and target being-activated PUCCH SCell belongs to sTAG and timeAlignmentTimer is not running in this sTAG, UE will assume it’s TA invalid for this sTAG:
· This cases means this active SCell and target being-activated PUCCH SCell is in same sTAG but in different PUCCH groups
· Possible UE behavior:

· Option 1: UE triggers the RACH on the active SCell instead of on target being-activated PUCCH SCell, and after receive the RAR with TA information from the active SCell, UE would apply this new/recovered Tx timing with new TA information to the Tx timing of target being-activated PUCCH SCell.
· Option 2: UE triggers the RACH on target being-activated PUCCH SCell, and after receive the RAR with TA information from target being-activated PUCCH SCell, UE would apply this new/recovered Tx timing with new TA information to the Tx timing of the active SCell in the same sTAG.
In order to simplify the requirement, we also prefer to design requirement based on a simple scenario rather than complex one. So RAN4 requirement could be defined for the case when target PUCCH SCell and existing serving cells belong to the different TAGs.
The network is allowed to configure dual TAGs or single TAG regardless of intra-band or inter-band case, and the DL activation part of intra-band or inter-band CA has already been clarified in legacy SCell activation and interruption requirement. So, we propose that:
Proposal 11: 
· RAN4 to define the PUCCH SCell activation only for the case when target PUCCH SCell and existing serving cells belong to the different TAGs; otherwise UE behavior shall be clarified as in above case (1) and (2).
· There is no need to bundle the PUCCH Scell with intra-/inter band cases.
Regarding issue 1-7-5 of applicability on multiple SCells, we think RAN4 shall focus on single PUCCH SCell activation first as baseline, and specify the multiple SCell after the baseline requirement has been finalized.
Proposal 12: Postpone the requirement of activation for multiple SCells with one PUCCH SCell until the single PUCCH SCell activation requirement has been finalized.
6. Conclusion
In this contribution we discuss the preliminary RRM requirements for PUCCH SCell activation/deactivation, including valid TA and invalid TA cases.
Proposal 1: 
Periodic and semi-persistent CSI reporting shall be considered for PUCCH SCell activation requirement design, like the legacy SCell activation requirement. 
RAN4 to not define PUCCH SCell activation requirement with aperiodic CSI reporting.
Proposal 2: 
Same as the beam information indication for determining the associated SSB in PDCCH order for RA.
If the target PUCCH Scell is known, no need to indicate the beam information of PUCCH SCell to network for TCI determination.
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 of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
If the target PUCCH Scell is unknown cell in FR1:
· 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 of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
Proposal 3: For both valid TA and invalid TA cases in PUCCH SCell activation:  
· the UL spatial relation and PL-RS activation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only.
· the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated SCell shall be considered in the FR2 PUCCH SCell activation delay part (Tactivate_basic).
· No extra delay time is needed if UL spatial relation and PL-RS activation command and TCI activation command are received in the same MAC CE.

Proposal 4: For both valid TA and invalid TA cases in FR2 PUCCH SCell activation, the uncertainty for receiving UL spatial relation and PL-RS activation command and TCI activation command could be defined as below,
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), UL spatial relation and PL-RS relative to
· SCell activation command for known case;
· First valid L1-RSRP reporting for unknown case.  
Proposal 5: Regarding the PUCCH SCell activation requirements for invalid TA case,
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
Proposal 6: In NR PUCCH SCell activation delay requirement with invalid TA, T2 is the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivatation_time is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE.
Proposal 7: regarding interruption requirements for PUCCH Scell activation in invalid TA case:
· The interruption requirement shall include the existing requirement for Scell activation in Rel-15. 
· Introduce additional interruption by PRACH transmission when target PUCCH SCell RACH has different SCS from spCell data/control channel and UE does not support diffNumerologyAcrossPUCCH-Group.
· No need to revisit R15 RACH requirement.

Proposal 8: send LS to RAN2 to clarify the diffNumerologyAcrossPUCCH-Group to include RACH as below,
diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across two NR PUCCH groups for data, control, and random access channel at a given time in NR CA and (NG)EN-DC/NE-DC is supported by the UE.
Proposal 9: Applicability on interruption is:
· No interruption occurs in same FR as the target PUCCH Scell during the Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· No interruption occurs during the Scell activation procedure if UE does not support per-FR MG, otherwise the PUCCH Scell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC.
Proposal 10: Applicability on PDCCH order receiving is: 
The UE has successfully received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected. 
Proposal 11: 
· RAN4 to define the PUCCH SCell activation only for the case when target PUCCH SCell and existing serving cells belong to the different TAGs; otherwise UE behavior shall be clarified as in above case (1) and (2).
· There is no need to bundle the PUCCH Scell with intra-/inter band cases.
Proposal 12: Postpone the requirement of activation for multiple SCells with one PUCCH SCell until the single PUCCH SCell activation requirement has been finalized.
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