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1 Introduction
According to WF about PUCCH with SCell activation[1], there are many open issues:
	· Whether the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation is needed to be specified
· PUCCH Scell activation delay requirement for valid/invalid TA case


In this contribution, we will provide our views regarding these issues.
2 Discussion
	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: (NTT DOCOMO, Nokia)
· No. Any kind of reporting type can be used for the PUCCH SCell activation procedure. 
· Option 2: (Apple, OPPO)
· 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: (MTK, Qualcomm, Huawei, CATT)
· FFS. 




From our understanding, there is no limitation about the CSI reporting type, which can be periodic, aperiodic and semi-persistent. However, we don’t need to define the requirement for aperiodic CSI-RS report which is similar as legacy SCell activation.
Proposal 1: Don’t need to define requirement for aperiodic CSI-RS report.

	[bookmark: OLE_LINK15][bookmark: OLE_LINK18]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.



For issue 1-2-5, not only the extra delay time due to UL spatial relation activation is needed, but also the uncertainty delay of PL-RS activation needs to be considered as well. 
Proposal 2: Whether the extra delay is needed for PUCCH SCell activation will depend on UL spatial relation activation as well as PL-RS activation for FR2.
	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. 


 
In last meeting, it’s agreed to further study the addition delay introduced by UL spatial relation and PL-RS. As shown in 38.133:
	When the UL spatial relation info switch for PUCCH changes both the associated DL RS and pucch-PathlossReferenceRS with the same MAC-CE activation, and if both the DL RS and pucch-PathlossReferenceRS are known as specified in clause 8.12.2 and 8.14.2 respectively, the UE shall be able to transmit PUCCH with the target UL spatial relation after the delay specified in clause 8.14.3. If either the associated DL RS or pucch-PathlossReferenceRS are unknown, a longer switching delay is allowed. The UE is not required to transmit PUCCH with the target UL spatial relation until the DL RS and pathloss reference RS switch are completed.



It shows that the delay for UL spatial relation info switch will depend on if the activation for UL spatial relation info and PL-RS are received in the same MAC-CE and whether both the associated DL RS or pucch-PathlossReferenceRS are known.
Furthermore, if the target PL-RS is not maintained by the UE, some extra delay is expected.
	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 +  + .  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.



Whether additional delay may be expected for FR2 is dependent on different scenarios. 
· If spatial relation activation command, PL-RS activation command and TCI activation command are received in the same MAC CE and all of RS are known, if the target PL-RS is maintained by the UE, the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered. No extra delay is needed.
· If spatial relation activation command, PL-RS activation command and TCI activation command are received in the same MAC CE and all of them are known, if the target PL-RS is not maintained by the UE, the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered, and extra delay may be needed.
· If spatial relation activation command, PL-RS activation command and TCI activation command are received in the same MAC CE and some of RS are unknown, longer delay may be needed.
· If spatial relation activation command, PL-RS activation command and TCI activation command are received not in the same MAC CE, extra delay may be needed.
Proposal 3: For PUCCH Scell activation delay requirement for valid TA case, whether additional delay will be expected is dependent on different scenarios about UL spatial info and PL-RS activation. 
	Issue 1-5-1: The PUCCH SCell activation requirements for invalid TA case
FFS: 
· Option 1: (CATT)
· Delay = (( THARQ + Tactivation_time + TCSI_Reporting + TPDCCH + T1 + T2 + T3)/ NR slot length) for invalid TA case. 
· TPDCCH is time from the end of basic Scell activation to the start of PDCCH signal receiving for PRACH transmission. 
· If the PDCCH signal is sent during TCSI_Reporting, TPDCCH  = 0.
· Option 2: (NTT DOCOMO, Apple, Xiaomi, MTK, vivo, OPPO, Ericsson, Qualcomm, Huawei, Intel)
· 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 3: (CMCC)
· For DL, the Scell activation delay is: (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)
· For UL, the Scell activation delay is: except THARQ + Tactivation_time +TCSI_Reporting, additional delay including following parts need to be considered for the Scell activation delay requirements specification:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell
· the delay for obtaining a valid TA command for the sTAG
· the delay for applying the received TA for uplink transmission
· Option 4: (Nokia)
· If the UE does not have a valid TA for transmitting on an Scell, 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 .
· If the UE does not have a valid TA for transmitting on an Scell, 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 , where TRACH is the delay to perform RACH procedure and apply the TA.
· The activation delay requirement for PUCCH Scell shall be defined assuming no dedicated time period for CSI measurements and reporting.



For PUCCH Scell activation delay requirement for invalid TA case, we support option 2. And for Tactivation_time , as the same as the PUCCH Scell activation delay requirement for valid TA case, whether extra delay is needed depends on different scenarios.
Proposal 4: For PUCCH Scell activation delay requirement for invalid TA case, we support option 2. Besides, additional delay may be expected for Tactivation_time  due to different scenarios about UL spatial info and PL-RS activation.
3 Conclusion
In this contribution, we provide our views regarding the HO with PSCell:
Proposal 1: Don’t need to define requirement for aperiodic CSI-RS report.
Proposal 2: Whether the extra delay is needed for PUCCH SCell activation will depend on UL spatial relation activation as well as PL-RS activation for FR2.
Proposal 3: For PUCCH Scell activation delay requirement for valid TA case, whether additional delay will be expected is dependent on different scenarios about UL spatial info and PL-RS activation. 
Proposal 4: For PUCCH Scell activation delay requirement for invalid TA case, we support option 2. Besides, additional delay may be expected for Tactivation_time  due to different scenarios about UL spatial info and PL-RS activation.
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