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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The work on RRM requirements for PUCCH SCell activation/deactivation, [1], continued during the RAN4#101-e meeting, and the outcome in terms of agreements and open issues was captured in a WF [2].
In this contribution we provide our views on the open issues.
Discussion
Beam information for PUCCH SCell activation
In RAN4#100e, RAN4 sent an LS to RAN1 and RAN2 related to beam information at activation of unknown PUCCH SCell. As stated in the LS R4-2115339, 
“RAN4 will further discuss whether/how to define requirements of PUCCH SCell activation for the above cases based on RAN1 and RAN2 reply to above questions.”
Therefore, we propose that beam information-related discussions for activation of unknown SCell shall be postponed until RAN1 and RAN2 come back with reply LSs.

PUCCH SCell activation delay requirement for valid TA case 
In RAN4#100e it was agreed that Tx power of target PUCCH should be considered in PUCCH SCell activation requirement. This agreement is somewhat vague as it does not state how, if at all, to account for it in the activation timeline.

In handover delay requirements in TS 38.133 (below), the end point is when UE is transmitting a PRACH preamble in target PCell. The handover delay timeline does not account for dedicated time for determining the PRACH preamble transmit power. Instead, it is implicitly assumed that the UE acquires this information during the processing steps leading up to the PRACH preamble transmission.

Proposal 1: 	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.

Open issues pending in the PUCCH SCell activation delay discussion are whether spatial relation will introduce extra delay time and whether the PL-RS will introduce extra delay time.

Regarding whether spatial relation will introduce extra delay time, following options are discussed in last meeting. 

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.


Our proposal in last meeting (option 2) was not related to this issue and hence we are fine with option 1. 

Proposal 2: For Tactivation_time, spatial relation activation would not introduce any additional delay time.  

Regarding whether the PL-RS will introduce extra delay time, following options are discussed in last meeting. 

•	Option 1: (MTK, Apple, Intel, OPPO, CATT, ZTE, vivo, NTT DOCOMO, Huawei)
o	For Tactivation_time, only define detailed requirement for PL-RS known case, and 5 samples of PL-RS measurement time shall be considered. 
o	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)
o	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)
o	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.

Delay requirements of pathloss reference signals (PL-RS) switching, from TS 38.133 are copied below for reference. As we can observe, the delay requirements state that when target PL-RS are maintained (i.e., measured and remembered, potentially tracked over time), no dedicated time is needed for determining the pathloss (i.e., in the requirements, NM=0). However, when PL-RS has not been maintained, additional time amounting to 5 periods of PL-RS (here SSB) is allowed for UE.

	TS 38.133
8.14.3 MAC-CE based pathloss reference signal switch delay
The requirements in this clause apply for a UE to update a pathloss reference signal by MAC-CE for PUCCH, PUSCH, semi-persistent SRS and aperiodic SRS.
If the target pathloss reference signal is known, upon receiving PDSCH carrying MAC-CE activation in slot n, UE shall be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs no later than the slot n + + + NM*.  The UE shall be able to apply old pathloss reference signals until the slot n + + . Where 
-	 is the timing between pathloss reference MAC-CE activation command and acknowledgement as specified in TS 38.321 [7].
-	NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
-	 is the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS.
Note:	longer application time is expected if measurement sample is not available due to measurement gap, DRX or other UE activities.
Note:	longer application time is expected if the pathloss reference signal is unknown.


In our view, as long as UE has measured the SSB associated with the UL beam for which random access shall be conducted, no additional time for determining PRACH preamble transmit power shall be granted. This additionally goes for other functionalities such as configuration of PL-RS at time of PUCCH SCell activation, etc.

Proposal 3: 	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.

PUCCH SCell activation delay requirement for invalid TA case
In last meeting it was agreed that principles to define delay requirement (Tactivation_time) for valid TA case are valid for invalid TA case also. Additional to the valid TA case delay, invalid TA will delay includes UL synchronisation procedure. That means, when UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain and apply the valid TA (T1+T2+T3) comparing to (THARQ + Tactivation_time +TCSI_Reporting) shall be considered. Definition of T1, T2, T3 are described below.
T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell(T1).
T2: the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. 
T3: the delay for applying the received TA for uplink transmission.
One issue to be considered when discussing the values of T1, T2, and T3 is what is the start time for these values. That means whether UL synchronisation procedure can be performed in parallel to CSI measurement and reporting or not. Regarding this issue, our view is that just like RACH and CSI can be performed in parallel for a NR UE, we do not see any reason why both of them cannot be performed in parallel during PUCCH SCell activation.  
T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell after slot n + (THARQ + Tactivatation_time)/NR slot length. 
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.
T3: the delay for applying the received TA for uplink transmission. Start time is slot n + (THARQ + Tactivatation_time +T1 + T2)/NR slot length.
Proposal 4: 	RAN4 to agree that UL synchronisation (T1, T2, T3) and CSI measurement and reporting (TCSI_Reporting) are performed in parallel. 

Proposal 5: RAN4 to agree on following.
· T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell after slot n + (THARQ + Tactivatation_time)/NR slot length. 
· 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.
· T3: the delay for applying the received TA for uplink transmission. Start time of T3 is slot n + (THARQ + Tactivatation_time +T1 + T2)/NR slot length.
Interruption requirements for PUCCH SCell activation in invalid TA case
In last meeting, following is agreed. 
· 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 based on reply LS from RAN1/2
Based on the above agreements we can revisit this after reply LS is received from RAN1/2. 

[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Applicability of PUCCH SCell activation requirements
In last meeting following options are discussed.
· Option 1: 
· 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: 
· PUCCH SCell activation requirements are applied when 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: 
· 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 4:
· 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 4a: 
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within THARQ+Tactivateion_time otherwise additional delay to activate the SCell is expected;
· Option 5: 
· 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.
When PDCCH order is received by UE within Tactivation_time, there is no need to account for additional delay uncertainty. However, when PDCCH order is received outside Tactivation_time, then this shall be accounted for as a delay uncertainty in the SCell activation timeline. Our view is that both Option 4 and Option 4a capture this. We are fine with either of the options.  
Proposal 6: 	A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. When PDCCH order is received within Tactivation_time, the net effect on the timeline shall be an added delay of 0. When PDCCH order is received after Tactivation_time, the net effect shall be an added delay that represents the time from end of Tactivation_time until reception of PDCCH order.
Summary and Conclusion
In this contribution we have provided our views on the open issues for SCell activation and deactivation with PUCCH. The following proposals are made:
Proposal 1: 	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.

Proposal 2: For Tactivation_time, spatial relation activation would not introduce any additional delay time.  

Proposal 3: 	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.

Proposal 4: 	RAN4 to agree that UL synchronisation (T1, T2, T3) and CSI measurement and reporting (TCSI_Reporting) are performed in parallel. 

Proposal 5: RAN4 to agree on following.
· T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell after slot n + (THARQ + Tactivatation_time)/NR slot length. 
· 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.
· T3: the delay for applying the received TA for uplink transmission. Start time of T3 is slot n + (THARQ + Tactivatation_time +T1 + T2)/NR slot length.
Proposal 6: 	A delay uncertainty for reception of PDCCH order shall be accounted for in the activation timeline. When PDCCH order is received within Tactivation_time, the net effect on the timeline shall be an added delay of 0. When PDCCH order is received after Tactivation_time, the net effect shall be an added delay that represents the time from end of Tactivation_time until reception of PDCCH order.
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