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1. Introduction
In RAN4#98e meeting, we discussed the PUCCH SCell activation/deactivation requirements, and approved a way forward [1]. Some initial agreements for following issues have been reached:
Issue 1-1-1: The working scope of R17 PUCCH Scell
· RAN4 defines PUCCH SCell activation/deactivation requirements based on the “legacy R15 SCell activation mechanism” rather than “R16 direct SCell activation from DC/CA enhancement WI”.
Issue 1-1-4: Whether the beam information is needed for NW to initiate the RA for TA updating by a PDCCH order
· The beam information (SSB index) is needed for NW to initiate the PDCCH order to trigger RA
Issue 1-2-1: The condition that TA of target PUCCH SCell is valid
· A TA is considered to be valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running.
Issue 1-2-3: Compared to valid case, whether the NR PUCCH SCell activation delay requirements should be relaxed for invalid TA case
· Compared to valid TA case, additional delay is needed for the NR PUCCH SCell activation delay requirements with invalid TA.  
Issue 1-3-1 and 1-3-2
· RAN4 to define requirements for PUCCH SCell activation with multiple SCell after requirements for PUCCH SCell activation with single SCell are completed. 
Issue 1-4-1: The type of PUCCH SCell deactivation requirements
· Only MAC CE based SCell deactivation requirement is specified for PUCCH activated SCell, i.e., no timer based PUCCH SCell deactivation is assumed.
Issue 1-4-2: The PUCCH SCell deactivation requirements
· Reuse MAC CE based normal SCell deactivation requirement specified in section 8.3.3 of TS 38.133, which is ((THARQ + 3ms)/ NR slot length).

More issues are FFS. This document will further discuss the topic of PUCCH SCell activation/deactivation and present our understanding and proposals.

2. Discussion
Firstly, the ending point of delay requirement for PUCCH SCell activation should be discussed. Ending points of delay requirement for the different procedures are defined in TS38.133 [2] as:
· UE transmit PRACH on PCell for handover delay requirement;
· UE transmit PRACH on PSCell for PSCell addition delay requirement;
· UE transmit valid CSI report for SCell on PCell for no PUCCH SCell activation due to that no uplink transmission on the activated SCell.
From above definition on ending point of delay requirement, we can see the basic criterion should be the first transmission or first valid measurement report if no uplink transmission on the activated cell. Although the ending point for PUCCH SCell activation delay requirement is defined valid CSI-RS report on PUCCH SCell in LTE RRM specification [3], we think the above criterion should be adopted in NR specification, i.e. the ending point for PUCCH SCell activation delay requirement should be defined as UE transmit PRACH on PUCCH SCell if TA is not valid in NR specification. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It was agreed that “A TA is considered to be valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running”.  So the procedure for PUCCH SCell activation should be different with valid TA and without valid TA. If the TA is valid, the legacy requirement for SCell activation can be reused, i.e. the UE transmit valid CSI report on PUCCH SCell. If the TA is not valid, the ending point of PUCCH SCell activation should be defined at the point UE transmit PRACH on PUCCH SCell.
Proposal 1: If the TA is valid, the legacy requirement for SCell activation can be reused, i.e. the UE transmit valid CSI report on PUCCH SCell. If the TA is not valid, the ending point of PUCCH SCell activation should be defined at the point UE transmit PRACH on PUCCH SCell.

Based on above considering, following FFS issues in WF [1] will be analyzed and discussed here.
Issue 1-1-0: Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated
· Further study the procedures for the following 2 scenarios
· CSI report of PUCCH SCell is transmitted on PUCCH PCell 
· CSI report of PUCCH SCell is transmitted on PUCCH SCell to be activated
· FFS whether to define requirements for both cases.
By our understanding, the CSI report of PUCCH SCell can be scheduled on PCell or PUCCH SCell to be activated. If TA of TAG including PUCCH SCell to be activated is valid, valid CSI report on PCell or PUCCH SCell can be used to determine whether the PUCCH SCell is activated. If TA is not valid, CSI report may not be used to determine whether  PUCCH SCell is activated. Because the valid CSI report scheduled on PCell can be earlier than PRACH transmission of UE.
Observation 1: CSI report of PUCCH SCell can be scheduled on PCell or PUCCH SCell.
Observation 2: If TA is not valid, CSI report may not be used to determine PUCCH SCell activation, but PRACH transmission can be used.

Issue 1-1-5: Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW
· Option 1: The beam information of the PUCCH SCell being activated is needed to be indicated to NW
· Option 2: Depends on what activation sequence we are assuming.
· Option 3: Need to differentiate unknown and known cases.
· Option 4: Agree on whether L1-RSRP is transmitted on spCell or SCell first.
· Option 5: Need further discussion
By our understanding, the beam information is used for NW deciding the beam for downlink transmission. If the SCell is known cell, it should assume that the beam information has been read. If the SCell is unknown cell, the beam information may need to be read, but it does not impact UE transmitting PRACH for contention random access.
The difference between PUCCH SCell activation and normal SCell activation is that UE can transmit uplink signal on the activated PUCCH SCell. The beam information is not relative with uplink signal transmit. So there is no difference between PUCCH SCell activation and normal SCell activation for demand on beam information reading. In normal SCell activation delay requirement, there is specific time for reading beam information. So the time for reading beam information should not be considered specially in PUCCH SCell activation delay requirements for contention random access.
Whether and how to indicate the beam information of the PUCCH SCell being activated for non-contention random access procedure needs more study. 
Proposal 2: The time for reading beam information should not be considered specially in PUCCH SCell activation delay requirements for contention random access. Whether and how to indicate the beam information of the PUCCH SCell being activated for non-contention random access procedure needs more study. 

Issue 1-1-6: Whether the UL spatial relation should be considered for PUCCH SCell activation
· Option 1: Yes
· Option 2: No
· Option 3: Need further discussion
The UL spatial relation is not related with FR1 due to UE transmission in FR1 using omnidirectional antenna. For FR2 UE, there are two types of UE capability, i.e. need beam sweep and don’t need beam sweep. For the UE supporting UL transmission without beam sweep, it shall choose autonomously UL beams. The UL spatial relation should not be considered for PUCCH SCell activation delay requirements. For the UE need beam sweep, the best beam direction for UE transmission will be decided by beam sweeping, i.e. UE will transmit some SRS with different direction and decide UL beam based on response from gNB. By our understanding, the UL spatial is maintained during TA maintaining process for valid TA. For the case without valid TA, the beam sweep will be done after UE transmit PRACH. If the ending point of PUCCH SCell activation delay requirement is defined at UE PRACH transmission, the UL spatial relation should not be considered for this case. So the UL spatial relation should not be considered for defining PUCCH SCell activation delay requirement.
Proposal 3: The UL spatial relation should not be considered for defining PUCCH SCell activation delay requirement. 

Issue 1-2-2: The PUCCH SCell activation delay when TA of target PUCCH SCell is valid
· Option 1: Same as the normal SCell activation delay in TS38.133 section 8.3.2 which is (( THARQ + Tactivation_time + TCSI_Reporting)/ NR slot length).
· Option 2: Related to issue 1-1-6, can be FFS
Based on the analysis for issue 1-1-6, we think that the PUCCH SCell activation delay can be same as normal SCell activation delay in TS38.133 when TA of target PUCCH SCell is valid. 
Proposal 4: The PUCCH SCell activation delay can be same as normal SCell activation delay in TS38.133 when TA of target PUCCH SCell is valid.

Issue 1-2-4: The additional delay parts for NR PUCCH SCell activation with invalid TA
It is proposed that the ending point is defined at UE PRACH transmission when TA is invalid. PUCCH SCell activation delay requirement is only replacing the waiting time for valid CSI report with waiting time for PRACH occasion based on normal SCell activation delay.
Proposal 5: PUCCH SCell activation delay with invalid TA is only replacing the waiting time for valid CSI report with waiting time for PRACH occasion based on normal SCell activation delay.

Issue 1-2-5, 1-2-6 and 1-2-7
· FFS: 
· The delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (i.e. T1)
· The delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (i.e. T2)
· The delay for applying the received TA for uplink transmission on target PUCCH SCell being activated (i.e. T3)
As proposed above that the ending point is defined at UE PRACH transmission when TA is invalid, only T1 need to be considered.
Proposal 6: Only T1 (The delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell) need to be considered.

Issue 1-2-8: Applicability of PUCCH SCell activation requirements
· Option 1:
· The PUCCH SCell activation delay requirement 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
· 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:
· Need to settle the basics on which steps are taken and in which order during the activation first.
Based on above discussion, we think that the difference between PUCCH SCell activation and normal SCell activation is only that the ending point of activation delay of PUCCH SCell should be UE PRACH transmission when TA is invalid. The time for random access occasion should be considered, and delay requirement is applied when no other interruption occur during activation process. The interruption for normal SCell activation in current specification should be applied. So Option 1 in WF [1] should be adopted.
Proposal 7: Option 1 for issue 1-2-8 in WF [1] should be adopted.

Issue 1-5-1: SCell deactivation delay requirement for activated PUCCH SCell with multiple Scells
· Option 1:
· Reuse the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133, which is (( THARQ + 3ms)/ NR slot length). 
· Option 2:
· FFS. Focus on the single PUCCH SCell deactivation requirements first
The procedure of PUCCH SCell deactivation with multiple SCells has no difference with the normal SCell deactivation with multiple SCell. So the PUCCH SCell deactivation delay requirement can reuse the current requirement for normal activated SCell deactivation with multiple downlink SCells. Option 1 can be adopted.
Proposal 8: Reuse the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133, which is (( THARQ + 3ms)/ NR slot length).

Issue 1-6-1: Interruption requirements for PUCCH SCell activation/deactivation
· Option 1: (Apple, OPPO, MTK, Nokia)
· Reuse the interruption requirement of normal SCell activation/deactivation. 
· Option 2: (Ericsson)
· Interruption requirements for PUCCH SCell deactivation reuse the interruption requirement of normal SCell deactivation. 
· Interruption requirements for PUCCH SCell activation are FFS. 
· Option 3: (Qualcomm)
· Reuse the interruption requirement of normal SCell activation/deactivation for valid TA case. FFS for invalid TA case. 
As discussed above, the factors making interruption for PUCCH SCell activation/deactivation, mainly by SCell transceiver turn on/off, are not changed compared with normal SCell activation/deactivation. Option 1 can be adopted.
Proposal 9: Reuse the interruption requirement of normal SCell activation/deactivation.

3. Conclusion
This document discussed the topic of PUCCH SCell activation/deactivation and presented following observation and proposals:
Observation 1: CSI report of PUCCH SCell can be scheduled on PCell or PUCCH SCell.
Observation 2: If TA is not valid, CSI report may not be used to determine PUCCH SCell activation, but PRACH transmission can be used.

Proposal 1: If the TA is valid, the legacy requirement for SCell activation can be reused, i.e. the UE transmit valid CSI report on PUCCH SCell. If the TA is not valid, the ending point of PUCCH SCell activation should be defined at the point UE transmit PRACH on PUCCH SCell.
Proposal 2: The time for reading beam information should not be considered specially in PUCCH SCell activation delay requirements for contention random access. Whether and how to indicate the beam information of the PUCCH SCell being activated for non-contention random access procedure needs more study. 
Proposal 3: The UL spatial relation should not be considered for defining PUCCH SCell activation delay requirement. 
Proposal 4: The PUCCH SCell activation delay can be same as normal SCell activation delay in TS38.133 when TA of target PUCCH SCell is valid.
[bookmark: _GoBack]Proposal 5: PUCCH SCell activation delay with invalid TA is only replacing the waiting time for valid CSI report with waiting time for PRACH occasion based on normal SCell activation delay.
Proposal 6: Only T1 (The delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell) need to be considered.
Proposal 7: Option 1 for issue 1-2-8 in WF [1] should be adopted.
Proposal 8: Reuse the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133, which is (( THARQ + 3ms)/ NR slot length).
Proposal 9: Reuse the interruption requirement of normal SCell activation/deactivation.
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