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The work on RRM requirements for PUCCH SCell activation/deactivation, [1], continued during the RAN4#100-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
	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: No. Any kind of reporting type can be used for the PUCCH SCell activation procedure. 
· Option 2: 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: FFS. 


Existing requirements in TS 38.133 do not distinguish between reporting types, but only between whether the CSI-RS are periodic or semi-persistent, as this has an impact on the SCell activation timeline. From reporting point of view, TS 38.214 (see below) specifies that periodic CSI-RS can be used for periodic, semi-persistent or aperiodic CSI reporting, and semi-persistent CSI-RS can be used for semi-persistent or aperiodic reporting. This means that depending on which CSI-RS is in use, all three CSI reporting alternatives (periodic, semi-persistent, and aperiodic reporting) can be supported. Hence we do not see a necessity to limit the PUCCH SCell activation delay requirements to certain CSI reporting types beyond what is already captured in TS 38.214. In other words, we do not see a need to specify the CSI reporting type in the PUCCH SCell activation delay requirement. 
Proposal 1: 	PUCCH SCell activation delay requirements shall apply to all CSI reporting configurations that are supported for the type of CSI-RS configuration, as specified in TS 38.214.

	TS 38.214
Table 5.2.1.4-1: Triggering/Activation of CSI Reporting for the possible CSI-RS Configurations.
	CSI-RS Configuration
	Periodic CSI Reporting
	Semi-Persistent CSI Reporting
	Aperiodic CSI Reporting

	Periodic CSI-RS
	No dynamic triggering/activation
	For reporting on PUCCH, the UE receives an activation command, as described in clause 6.1.3.16 of [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, subselection indication as described in clause 6.1.3.13 of [10, TS 38.321] possible as defined in Clause 5.2.1.5.1.

	Semi-Persistent CSI-RS
	Not Supported
	For reporting on PUCCH, the UE receives an activation command, as described in clause 6.1.3.16 of [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, subselection indication as described in clause 6.1.3.13 of [10, TS 38.321] possible as defined in Clause 5.2.1.5.1.

	Aperiodic CSI-RS
	Not Supported
	Not Supported
	Triggered by DCI; additionally, subselection indication as described in clause 6.1.3.13 of [10, TS 38.321] possible as defined in Clause 5.2.1.5.1.






	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:
· 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:
· 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:
· Beam information is need for unknown PUCCH Scell activation for TCI determination for both valid TA and invalid TA.



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.

Proposal 2: 	RAN4 shall postpone further beam information-related discussions for activation of unknown PUCCH SCell until reply on LS R4-2115339 has been received.

	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.


It has been agreed that time uncertainty for reception of MAC CE for UL spatial relation activation for PUCCH shall be considered. The same agreement states that it is for further studies to determine whether no extra time delay (uncertainty) shall be allowed when TCI state activation and spatial relation is received simultaneously in the same MAC PDU (the agreement is incorrectly referring to in the same MAC CE, which is not possible since the MAC CEs are highly specialized). Here our view is that of course there is no need to account for a further time uncertainty for reception of spatial relation activation MAC CE when time uncertainty for reception of TCI state activation MAC CE already has been accounted for, and the two MAC CEs are received in the same MAC PDU.
Proposal 3: 	Delay uncertainty for receiving MAC CE for TCI state activation and Spatial Relation activation, respectively, shall only be accounted for once when both MAC CEs are received in the same MAC PDU.

PUCCH Scell activation delay requirement for valid TA case 
	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. 



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.

	[bookmark: _Toc526331617]TS 38.133
6.1.1.4.1	Handover delay
When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover ms from the end of the last TTI containing the RRC command.
Where:
Dhandover equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [2] plus the interruption time stated in clause 6.1.1.4.2.
6.1.1.4.2	Interruption time
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
Where:
	Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is a known cell, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8* Trs  ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*3* Trs  ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
	Tprocessing is time for UE processing. Tprocessing can be up to 20ms. 
	Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ =  Trs for both known and unknown target cell.
	TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
[...]



A somewhat related discussion has been about switching of pathloss reference signals (PL-RS), with delay requirements captured in TS 38.133 (below). 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 4: 	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 5: 	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.

	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. 



Our view is that time uncertainty (in other words: waiting time) for receiving MAC CEs for spatial relation information, PL-RS activation, TCI state configuration, semi-peristent CSI-RS activation, etc, shall be accounted for in the timeline. Regarding whether additional delay shall be introduced due to time uncertainty, it would depend on whether the concerned MAC CE is sent in the same MAC PDU as another MAC CE which also is accounted for in the activation timeline. If this is the case, the uncertainty for receiving the MAC PDU rather than the sum of uncertainties for receiving each of the MAC CEs, shall be accounted for. 
Proposal 6: 	Delay uncertainty for receiving MAC CEs e.g. for TCI state activation, spatial relation, PL-RS activation, semi-persistent CSI-RS activation, etc, shall be accounted for in the timeline. When two (or more) such MAC CEs are transmitted in the same MAC PDU, the delay uncertainty for receiving the MAC PDU, rather than the sum of delay uncertainties for each such MAC CE comprised in the MAC PDU, shall contribute to the activation timeline.
PUCCH Scell activation delay requirement for invalid TA case
	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: 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: 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.


For the definition of T2 in the activation timeline, two proposals were discussed in RAN4#100e. The difference between the proposals is whether to include the waiting time THARQ for HARQ ACK on the MAC PDU carrying the SCell activation MAC CE. In our view, Option 2 is the correct way of counting T2 and hence the preferred option.
Proposal 7: 	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.
Interruption requirements for PUCCH SCell activation in invalide TA case
	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:
· Reuse the interruption requirement of normal Scell activation (i.e. not to define the interruption requirement due to PRACH)
· Option 2:
· 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:
· Ask RAN1 whether this is a valid case and how to prioritize between the channels


Our view is that the RAN1 specification is already covering how to prioritize between cells and channels in the same cell group, and if anything is unclear, RAN4 should ask RAN1 for clarification before defining additional priority rules.
Proposal 8: 	RAN4 shall ask RAN1 whether interruption on serving cells due to PRACH preamble transmission in SCell is a valid case, and if so, how to prioritize between the cells and channels.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Applicability of PUCCH SCell activation requirements
	Issue 1-7-2: Applicability on PDCCH order receiving: 
FFS: 
· Option 1: 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: 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: 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). 


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. There are multiple ways to capture this (see Option 1 and Option 3), so let us first agree on the net effect reception of PDCCH order shall have on the activation timeline. Hence we propose the following.
Proposal 9: 	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.
	Issue 1-7-5 Applicability on multiple SCells: 
FFS: 
· Option 1: 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.


In case of activation of multiple SCells with one PUCCH SCell, there may be scenarios where for some UEs the configurations are incompatible for parallel activation. For those scenarios, we would like delay requirements to apply at least for the PUCCH SCell. The reason is that PRACH resources (PRACH preamble index) are reserved during the PUCCH SCell activation, and if this period gets extended, it may result in shortage of capacity for the random access procedure. Moreover, at least some of the SCells that are activated with the same MAC CE may belong to the secondary PUCCH group and hence depend on that the PUCCH SCell is operational, in order to complete SCell activation by reporting non-zero CQI.
Proposal 10: 	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.
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: 	PUCCH SCell activation delay requirements shall apply to all CSI reporting configurations that are supported for the type of CSI-RS configuration, as specified in TS 38.214.
Proposal 2: 	RAN4 shall postpone further beam information-related discussions for activation of unknown PUCCH SCell until reply on LS R4-2115339 has been received.
Proposal 3: 	Delay uncertainty for receiving MAC CE for TCI state activation and Spatial Relation activation, respectively, shall only be accounted for once when both MAC CEs are received in the same MAC PDU.
Proposal 4: 	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 5: 	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 6: 	Delay uncertainty for receiving MAC CEs e.g. for TCI state activation, spatial relation, PL-RS activation, semi-persistent CSI-RS activation, etc, shall be accounted for in the timeline. When two (or more) such MAC CEs are transmitted in the same MAC PDU, the delay uncertainty for receiving the MAC PDU, rather than the sum of delay uncertainties for each such MAC CE comprised in the MAC PDU, shall contribute to the activation timeline.
Proposal 7: 	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 8: 	RAN4 shall ask RAN1 whether interruption on serving cells due to PRACH preamble transmission in SCell is a valid case, and if so, how to prioritize between the cells and channels.
Proposal 9: 	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.
Proposal 10: 	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.
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