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1. Introduction
At the RAN4 #101-e meeting, PUCCH SCell activation/deactivation requirement was deeply discussed and remaining issues summarized in approved WF [1]. These are duplicated as follows:Sub-topic 1-3 PUCCH Scell activation delay requirement for valid TA case 
Issue 1-3-2a: For Tactivation_time, whether spatial relation will introduce extra delay time?
Issue 1-3-2b: For Tactivation_time, whether the PL-RS will introduce extra delay time?
Sub-topic 1-4 PUCCH Scell activation delay requirement for invalid TA case
Issue 1-4-1: The PUCCH SCell activation requirements for invalid TA case
Issue 1-4-1a: Whether TPDCCH is needed in the PUCCH SCell activation requirements for invalid TA case
Issue 1-4-1b: Whether TCSI_reporting is needed in the PUCCH SCell activation requirements for invalid TA case.
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)
Issue 1-4-3: The components of Tactivation_time
6	Sub-topic 1-6 Applicability of PUCCH SCell activation requirements
Issue 1-6-1 Applicability on interruption
Issue 1-6-2: Applicability on PDCCH order receiving
Issue 1-6-3: Applicability on use cases

In this contribution, we provide our view especially for delay definition issues.
2. Discussion
2.1. Spatial relation determination delay
During last meeting, extra delay time related to spatial relation determination possibly included in Tactivation_time was discussed and following 2 options are remaind.
· Option 1: 
· For Tactivation_time, spatial relation activation would not introduce additional delay time.  
· Option 2: 
· 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.
This discussion does not include time uncertainty of MAC CE since the time uncertainty was discussed as another topic and already concluded at last meeting. According to the discussion and original contribution, option 2 pointed the power control aspect and it should be discussed on PL-RS issue rather than spatial relation issue. In addition, we reached the agreement about beam correspondence at RAN4 #100-e meeting [2] copied as follows.
---
Issue 1-3-1: PUCCH Scell activation requirements applicability regarding to UE capability?
Agreements: 
For Ues do not support beamCorrespondenceWithoutUL-BeamSweeping, FR2 PUCCH Scell (de)activation requirements are not applied.
---
Therefore, if once TCI state is determined, spatial relation shall be determined without no additional delay time. We propose as follows including both option’s aspects.
Proposal 1: For Tactivation_time, spatial relation activation would not introduce additional delay time, including UL beam and transmit power level determination.
2.2. PL-RS determination delay
As same as spatial relation discussion, the extra delay for PL-RS determination has not been reached agreement. In previous meeting, 3 options are raised as follows.
· Option 1:
· 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:
· 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:
· 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.
As we stated during last meeting, 5 samples of PL-RS measurement shall be considered only if the PL-RS is not maintained. All the 3 options point out different aspects of PL-RS determination delay. Therefore they can be merged within one requirement as follows.
Proposal 2: 
The extra delay time of PL-RS determination for Tactivation_time, 
· Only define detailed requirement for PL-RS known case
· 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.
· If PL-RS is maintained, 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.
· If PL-RS is not maintained, 5 samples of PL-RS measurement time shall be considered.
2.3. PUCCH SCell activation requirements for invalid TA case
For invalid TA case, we still have following four options:
· Option 1:
· The PUCCH Scell activation requirements for invalid TA case is defined as THARQ + Tactivation_time + TPDCCH + T1 + T2 + T3 + TCSI_Reporting
· Option 2:
· 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:
· FFS on CSI measurement in parallel with UL TA acquisition (T1-T3)
· Option 3:
· 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 .
[bookmark: _GoBack]The discussion points are treatment of TPDCCH and TCSI_Reporting. TPDCCH seems to be introduced to define PRACH triggering delay explicitly. According to LTE spec described in TS 36.133, the delay shall be included in downlink related action copied as follows:
---
If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic
[…]
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
---
Therefore TPDCCH is not needed to be explicitly described in the PUCCH SCell activation requirements for invalid TA case. For TCSI_Reporting, according to TS 38.321, UE cannot report CSI on the deactivated SCell but CSI-RS monitoring is not prohibited as follows:
---
1> if the SCell is deactivated:
2> not transmit SRS on the SCell;
2> not report CSI for the SCell;
2> not transmit on UL-SCH on the SCell;
2> not transmit on RACH on the SCell;
2> not monitor the PDCCH on the SCell;
2> not monitor the PDCCH for the SCell;
2> not transmit PUCCH on the SCell.
---
Therefore UE may acquire and compute CSI in parallel with UL TA acquisition. The feasibility depends on CSI measurement configuration. Thus we propose as follows.
Proposal 3: 
· 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)
· Whether TCSI_Reporting is needed for invalid TA case shall depend upon the CSI measurement configuration used in the PUCCH SCell.
Similary, The delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs should be as follows:
Proposal 4:
· 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. 
· Whether TCSI_Reporting is needed for invalid TA case shall depend upon the CSI measurement configuration used in the PUCCH SCell.
3. Conclusion
In this contribution, we proposed our views on PUCCH SCell Activation/Deactivation delay requirements.
Proposal 1: For Tactivation_time, spatial relation activation would not introduce additional delay time, including UL beam and transmit power level determination.
Proposal 2: 
The extra delay time of PL-RS determination for Tactivation_time, 
· Only define detailed requirement for PL-RS known case
· 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.
· If PL-RS is maintained, 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.
· If PL-RS is not maintained, 5 samples of PL-RS measurement time shall be considered.
Proposal 3: 
· 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)
· Whether TCSI_Reporting is needed for invalid TA case shall depend upon the CSI measurement configuration used in the PUCCH SCell.
Proposal 4:
· 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. 
· Whether TCSI_Reporting is needed for invalid TA case shall depend upon the CSI measurement configuration used in the PUCCH SCell.
References
[1] 3GPP, R4-2120299, CATT, “WF on further RRM enhancement for NR and MR-DC - PUCCH SCell activation/deactivation requirements”.
[2] 3GPP, R4-2115338, CATT, “WF on further RRM enhancement for NR and MR-DC - PUCCH SCell activation/deactivation requirements”.
