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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. Beam information for PUCCH SCell activation 
RAN4 has received the reply LS [2] from RAN1 on the cross PUCCH CSI reporting, and the replies are duplicated as below,
	Q1: Whether UE can report CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group
Answer: There is no restriction in the current RAN1 specification that would not allow UE to report CSI of a SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group. But there is no RAN1 consensus on whether all UEs supporting NR-CA with dual PUCCH-groups for the BC support such CSI report in Rel-15 and Rel-16. Support of such CSI report is indicated in Rel-17 with a new UE capability. Potential CSI processing timeline relaxation for UEs reporting the new UE capability can be discussed.

[bookmark: _Hlk80816016]Q2: Whether the above observation is correct, i.e. the identified four cases are not supported by the current RAN1 and RAN2 specification.
Answer: RAN1 is not able to answer the question on whether the identified four cases are supported or not by current RAN1 specification.

Q3: Whether the above identified cases can be supported by RAN1 and RAN2 spec updates within Rel-17 timeframe.
Answer: RAN1 is not able to answer the question. However, RAN1 expects that reporting CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group supports the identified four cases.



Based on RAN1 conclusions, there is no restriction in the current RAN1 specification that would not allow UE to report CSI of a SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group. But there is no RAN1 consensus on whether all UEs supporting NR-CA with dual PUCCH-groups for the BC support such CSI report in Rel-15 and Rel-16. Support of such CSI report is indicated in Rel-17 with a new UE capability. Potential CSI processing timeline relaxation for UEs reporting the new UE capability can be discussed. Thus, RAN4 shall introduce a new R17 UE capability for such CSI reporting across PUCCH groups. For the UEs which cannot support this R17 feature, we think RAN4 may not need to define PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network.
Proposal 1: RAN4 to introduce new R17 UE capability of CSI reporting cross PUCCH groups.
The capability details could be discussed in the feature list AI. The capability is to indicate whether UE could support  reporting CSI of a being activated SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group during the PUCCH SCell activation.
Proposal 2: RAN4 to not specify PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network but UE cannot support CSI reporting cross PUCCH groups.
The scenarios in which beam information needs to be reported to network has been discussed/agreed in previous meeting, e.g., 
	· 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.
· Note: The beam information indication if sent can be used for both determining the associated SSB in PDCCH order for RA and TCI determination.   


3. Activation requirement for PUCCH SCell
In last meeting, the conclusions for valid TA case are as below,
	Issue 1-3-1: For Tactivation_time, whether the PL-RS, TCI sate and spatial relation should follow the L3 and L1-RSRP measurement for known and unknown PUCCH SCell, respectively?
Agreements:
· For Tactivation_time,
· For known PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on the L3 measurement.
· For unknown PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on L1-RSRP measurement.

Issue 1-3-2: For Tactivation_time, whether the TCI state indication will introduce extra delay time?
Agreements:
· For Tactivation_time, TCI state indication would not introduce additional delay time. 

Issue 1-3-2a: For Tactivation_time, whether spatial relation will introduce extra delay time?
Open issue: 
· Option 1: (MTK, Apple, OPPO, CATT, ZTE, vivo, NTT DOCOMO, Qualcomm, Nokia, Intel)
· For Tactivation_time, spatial relation activation would not introduce additional delay time.  
· Option 2: (Ericsson)
· When DL-RS associated with UL beam to use for random access is known to UE, no additional time shall be granted for determining transmit power level.

Issue 1-3-2b: For Tactivation_time, whether the PL-RS will introduce extra delay time?
Open issue: 
· Option 1: (MTK, Apple, Intel, OPPO, CATT, ZTE, vivo, NTT DOCOMO, Huawei)
· For Tactivation_time, only define detailed requirement for PL-RS known case, and 5 samples of PL-RS measurement time shall be considered. 
· If the PL-RS of PUCCH on target SCell is unknown, in spec it can be clarified that “longer activation time is expected if the pathloss reference signal is unknown.”
· Option 2: (Ericsson, Qualcomm, Nokia)
· When DL-RS configured as PL-RS is known to UE, no additional time shall be granted for determining pathloss i.e. NM=0 shall be applied in requirement in TS 38.133 clause 8.14.3.
· Option 2a: (Qualcomm, Huawei, Apple, Intel, MTK)
· The condition of “known PL-RS” means that SSB to be used for DL synchronization and so on for the PUCCH SCell activation shall be associated with PL-RS configured for the to-be activated PUCCH SCell.
Issue 1-3-3: How to reflect the time uncertainty of MAC CE for UL spatial relation and PL-RS activation and TCI state indication in PUCCH Scell activation delay requirements?
Agreements in GTW (11.3): 
· No additional delay time is needed if UL spatial relation and PL-RS activation command and TCI activation command are received in the same MAC PDU. 
· 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.

Issue 1-3-4: Whether the conclusions in issue 1-3-1, issue 1-3-2, issue 1-3-2a, issue 1-3-2b and issue 1-3-3 also applied to invalid TA case?
Agreements:
· The conclusions in issue 1-3-1, issue 1-3-2 issue 1-3-2a, issue 1-3-2b and issue 1-3-3 also applied to invalid TA case. 



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 (agreed WF R4-2115338),
· 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.

Thus, regarding issue 1-3-2a the spatial relation activation would not introduce additional delay time.
Proposal 3: For Tactivation_time in FR2 PUCCH SCell activation requirement, spatial relation activation would not introduce additional delay time.
Since RAN4 only had PL-RS requirement for known condition, we propose to only define PL-RS known case for PUCCH SCell activation and additional 5 samples PL-RS measurement time shall be considered. In current PL-RS switching requirement, the factor NM is based on whether the PL-RS is maintained by UE or not. In our view, such RS maintaining is because UE is using/monitoring such active TCI RS of the active serving cell, however, we cannot by default assume that UE can conduct such PL-RS maintaining for a being activated SCell, and therefore we support option 1 in issue 1-3-2b.
Proposal 4: 
For Tactivation_time in FR2 PUCCH SCell activation requirement, only define detailed requirement for PL-RS known case, and 5 samples of PL-RS measurement time shall be considered. 
If the PL-RS of PUCCH on target SCell is unknown, in spec it can be clarified that “longer activation time is expected if the pathloss reference signal is unknown.”

The open issues of invalid TA case from last meeting were:
	Issue 1-4-1: The PUCCH SCell activation requirements for invalid TA case
Open issue: 
· Option 1: (CATT)
· The PUCCH Scell activation requirements for invalid TA case is defined as THARQ + Tactivation_time + TPDCCH + T1 + T2 + T3 + TCSI_Reporting
· Option 2: (Qualcomm, Apple, Huawei, NTT DOCOMO, CMCC, vivo, Xiaomi, Intel, MTK, OPPO, ZTE, Ericsson)
· 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 2a: (Qualcomm)
· FFS on CSI measurement in parallel with UL TA acquisition (T1-T3)
· Option 3: (Nokia)
· The activation delay requirement for PUCCH Scell shall be defined assuming no dedicated time period for CSI measurements and reporting i.e. TCSI_reporting is not needed in the activation delay. 
· 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 .
· 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 . 



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 1-4-2: The delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
Open issue: 
· Option 1: (CATT)
· T2 is the delay for obtaining a valid TA command from the point that UE transmit PRACH
· Option 2: (Qualcomm, Apple, Huawei, Intel, Xiaomi, Nokia, Ericsson, ZTE, NTT DOCOMO)
· 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.
· Option 3: (vivo, NTT DOCOMO)
· 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 (i.e. ( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). Slot n is the slot when UE received PUCCH Scell activation MAC CE. 




Regarding issue 1-4-2, 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 defined 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 1-5-1 Interruption requirements for PUCCH SCell activation in invalide TA case 
Issue 1-5-2 Whether to send LS to RAN1/2 to clarify the UE capability diffNumerologyAcrossPUCCH-Group
· Agreements in GTW(11.3)
· Reuse the interruption requirement of normal Scell activation when target PUCCH SCell RACH has same SCS as spCell data/control channel
· FFS how to handle case when target PUCCH SCell RACH has different SCS from spCell data/control channel
· Ask RAN1/2 to clarify the following
· Applicability of UE capability diffNumerologyAcrossPUCCH-Group to PRACH 
· UE behavior to handle the case when target PUCCH SCell RACH has different SCS from spCell data/control channel
· Further discuss the LS to RAN1/2
· The LS can be found in R4-2120300 and its further revision. 

Issue 1-5-3 The interruption requirements applicability
Agreements:
· Interruption of PUCCH SCell activation is allowed on:
· PCell and activated SCell(s) in the same FR as the target PUCCH SCell being activated during the PUCCH SCell activation procedure if UE supports per-FR MG.
· PCell and activated SCell(s) in both FR1 and FR2 during the PUCCH SCell activation procedure if UE does not support per-FR MG.



RAN4 needs to wait the RAN1/2 reply for RAN4 LS R4-2120300 before concluding on the interruption requirement associated with diffNumerologyAcrossPUCCH-Group when target PUCCH SCell RACH has different SCS from spCell data/control channel.
5. Applicability of PUCCH Scell activation requirements
Regarding the applicability of PUCCH SCell activation requirement, the following remaining issues were from last meeting:
	Issue 1-6-1 Applicability on interruption: 
Open issue: 
FFS on: 
· PUCCH SCell activation requirements are applied when no interruption occurs in same FR as the target PUCCH Scell during the PUCCH Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· PUCCH SCell activation requirements are applied when no interruption occurs during the PUCCH 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 1-6-2: Applicability on PDCCH order receiving: 
Open issue: 
· Option 1: (CATT)
· TPDCCH is needed for PUCCH Scell activation requirements for invalid TA case and TPDCCH is the time interval from (THARQ + Tactivation_time) until network sent PDCCH order
· Option 2: (MTK, OPPO)
· UE needs to receive a PDCCH order to initiate RA procedure on the PUCCH Scell within TCSI_Reporting (can’t earlier than THARQ + Tactivation_time) otherwise the longer PUCCH SCell activation time is expected. 
· Option 3: (Qualcomm, MTK, OPPO, Ericsson, vivo, Xiaomi)
· UE shall be capable to perform downlink actions related to the SCell activation command as specified in TS38.321 for the SCell being activated on the PUCCH SCell from slot n+(THARQ+Tactivation_time)/(NR slot length) at the latest. 
· FFS on multiple SCell activation with PUCCH SCell.
· Option 3a: (Nokia, Huawei)
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within THARQ+ Tactivation_timeotherwise additional delay to activate the SCell is expected;
· Option 4: (Apple)
· UE needs to receive a PDCCH order to initiate RA procedure on the PUCCH Scell no earlier than n+THARQ + Tactivation_time, otherwise the longer PUCCH SCell activation time is expected.
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order shall be the time from end of n+THARQ + Tactivation_time until reception of PDCCH order.

Issue 1-6-3: Applicability on use cases: 
Open issue: 
· Option 1: (CATT, Huawei, OPPO, Xiaomi, Ericsson, MTK)
· There is no needed to bundle the PUCCH Scell with single/multiple TAGs or intra-/inter band cases.
· Option 2: (Apple)
· 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). 
· 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: 
· 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: 
· There is no need to bundle the PUCCH Scell with intra-/inter band cases.
· Option 3: (Qualcomm, Apple)
· RAN4 does not define PUCCH SCell activation requirements for Intra-band PUCCH SCell activation. And for sub-scenarios under unknown PUCCH SCell condition, whether to define the requirements for those cases will be discussed after receiving a further investigation outcome from RAN1.



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 7: Applicability on interruption is:
· PUCCH SCell activation requirements are applied when no interruption occurs in same FR as the target PUCCH Scell during the PUCCH Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· PUCCH SCell activation requirements are applied when no interruption occurs during the PUCCH 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. From DL reception availability perspective, option 3 makes sense, but we don’t understand how it can help to clarify the side condition of PDCCH order reception, and how it can be eventually reflected in the delay equation. Option 4 could be a consequence of side condition from option 3 for requirement applicability in the spec, and therefore we support option 4:
Proposal 8: Applicability on PDCCH order receiving is:
· UE needs to receive a PDCCH order to initiate RA procedure on the PUCCH Scell no earlier than n+THARQ + Tactivation_time, otherwise the longer PUCCH SCell activation time is expected.
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order shall be the time from end of n+THARQ + Tactivation_time until reception of PDCCH order. 

Regarding issue 1-6-3, 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. Another ambiguity by assuming active serving cell and target being-activated PUCCH SCell belongs to same TAG is: RAN2 defined that the PUCCH would be released on active serving cell if timeAlignmentTimer expires, and then it would cause problem for UE to report CSI for being activated SCell.
	1> when a timeAlignmentTimer expires:
2> if the timeAlignmentTimer is associated with the PTAG:
3> flush all HARQ buffers for all Serving Cells;
3> notify RRC to release PUCCH for all Serving Cells, if configured;
3> notify RRC to release SRS for all Serving Cells, if configured;
3> clear any configured downlink assignments and configured uplink grants; 
3> clear any PUSCH resource for semi-persistent CSI reporting;
3> consider all running timeAlignmentTimers as expired;
3> maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2> else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG: 
3> flush all HARQ buffers;
3> notify RRC to release PUCCH, if configured;
3> notify RRC to release SRS, if configured;
3> clear any configured downlink assignments and configured uplink grants; 
3> clear any PUSCH resource for semi-persistent CSI reporting;
3> maintain NTA (defined in TS 38.211 [8]) of this TAG.


 
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 9: 
· RAN4 to only define the PUCCH SCell activation only for the case when target PUCCH SCell and existing active serving cells belong to the different TAGs.
· There is no need to bundle the PUCCH Scell with intra-/inter band cases.
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: RAN4 to introduce new R17 UE capability of CSI reporting cross PUCCH groups.
Proposal 2: RAN4 to not specify PUCCH SCell activation requirement for the scenarios in which beam information needs to be reported to network but UE cannot support CSI reporting cross PUCCH groups.
Proposal 3: For Tactivation_time in FR2 PUCCH SCell activation requirement, spatial relation activation would not introduce additional delay time.
Proposal 4: 
For Tactivation_time in FR2 PUCCH SCell activation requirement, only define detailed requirement for PL-RS known case, and 5 samples of PL-RS measurement time shall be considered. 
If the PL-RS of PUCCH on target SCell is unknown, in spec it can be clarified that “longer activation time is expected if the pathloss reference signal is unknown.”
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 defined in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.
Proposal 7: Applicability on interruption is:
· PUCCH SCell activation requirements are applied when no interruption occurs in same FR as the target PUCCH Scell during the PUCCH Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· PUCCH SCell activation requirements are applied when no interruption occurs during the PUCCH 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 8: Applicability on PDCCH order receiving is:
· UE needs to receive a PDCCH order to initiate RA procedure on the PUCCH Scell no earlier than n+THARQ + Tactivation_time, otherwise the longer PUCCH SCell activation time is expected.
· A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. The delay uncertainty for reception of PDCCH order shall be the time from end of n+THARQ + Tactivation_time until reception of PDCCH order.
 
Proposal 9: 
· RAN4 to only define the PUCCH SCell activation only for the case when target PUCCH SCell and existing active serving cells belong to the different TAGs.
· There is no need to bundle the PUCCH Scell with intra-/inter band cases.
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