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1 	Introduction
In last meeting, several issues was discussed with conclusion. Some other issues, e.g., the delay requirement of the PUCCH SCell and the feasibility of the activation for unknown case are still open. Our views on these issues are provided in this paper.
2 Discussion
2.1 Beam information for TCI determination
According to the R15/R16 requirement for SCell activation as follows, it is obvious that the beam information of TCI determination is not precluded from the requirements either in FR1 or in FR2.

	· If the SCell is unknown and belongs to FR1, and if one of the following conditions is met
…
· otherwise, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
· 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if semi-persistent CSI-RS is used for CSI reporting,
· 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay), if periodic CSI-RS is used for CSI reporting.


· If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2:
…
· If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
· 6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
· If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
· 3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.

· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to
· SCell activation command for known case;
· First valid L1-RSRP reporting for unknown case.




[bookmark: _Ref85488112][bookmark: _Ref85631141]Observation 1: According to clause 8.3.2 in TS 38.133, for R15/R16 SCell activation requirement, the TCI determination is not precluded from the requirements both in FR1 and FR2.
To us, there is no essential difference for the TCI determination between the SCell and PUCCH SCell. Thus, the same logic as SCell activation can be reused for PUCCH SCell activation.

Besides, the valid/invalid TA is a condition for transmission of the uplink channel, i.e., it has nothing to do with downlink channel. Thus, the TCI determination should be considered for valid/invalid TA case.

[bookmark: _Ref85488113][bookmark: _Ref85631145]Observation 2: For R17 PUCCH SCell activation, the TCI determination has nothing to do with TA information.

Based on Observation 1 and Observation 2, the following proposal is provided.

[bookmark: _Ref85631157]Proposal 1: During the PUCCH SCell activation procedure, the beam information is needed by network for unknown PUCCH Scell activation in order to determine TCI regardless of valid/invalid TA or FR1/FR2, i.e., same as the existing R15/R16 requirement of TCI determination for SCell.

2.2 Extra delay time for the activation command of spatial relation and TCI state
The WF for this open issue is provided as follows:
	[bookmark: OLE_LINK15][bookmark: OLE_LINK18]Issue 1-2-5: 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 this issue, following two parts should be further discussed. 
· the MAC-CE parsing time 
· the delay requirement of Tactivation_time.

For the MAC-CE parsing time, in our understanding, no extra delay time is needed if spatial relation activation command, PL-RS activation command and TCI activation command are received within the same MAC CE.

[bookmark: _Ref85631164]Proposal 2: For the MAC-CE parsing time, no extra delay time is needed if spatial relation activation command, PL-RS activation command and TCI activation command are received within the same MAC CE.

For the delay requirement of Tactivation_time, RAN4 should determine whether the L1-RSRP/L3-RSRP measurement report (L1 is for unknown and L3 is for known) can be used for the activation of TCI state, PL-RS and spatial relation first. To be more precise, according to the existing R15/R16 SCell activation requirement in TS 38.133 as follows, the TCI state activation is based on the L3-RSRP and L1-RSRP measurement for known and unknown case, respectively.

	Known case for SCell activation
If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2:
	If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), where Tuncertainty_MAC=0 and Tuncertainty_SP=0 if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.
	If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), where Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time.

unKnown case for SCell activation
	If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).

	If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
	
Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case.

TL1-RSRP, measure is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1.



[bookmark: _Ref85563685][bookmark: _Ref85631172]Observation 3: For R15/R16 SCell activation requirement, the TCI state activation is based on the L3-RSRP and L1-RSRP measurement for known and unknown case, respectively.

In our understanding, the same rule as Observation 3 can be reused for the TCI state, PL-RS and PL-RS activation for PUCCH SCell activation.

[bookmark: _Ref85571264][bookmark: _Ref85631180]Proposal 3: The activation of the TCI state, PL-RS and spatial relation should follow the L3 and L1-RSRP measurement reported by UE for known and unknown cases, respectively.

Now, in order to identify whether the existing R15/R16 SCell activation requirement (Tactivation_time) can be reused for PUCCH SCell directly. Because the components in Tactivation_time are very different for the FR1 and FR2, e.g., TL1-RSRP is needed in FR2. For more precise analysis, known and unknown case should be discussed separately.

Known case
For the known case, the L3 measurement report has already transmitted by UE before receiving command for SCell activation. Thus, the activation of PL-RS, TCI state and spatial relation can base on the L3 measurement port as we mentioned in Proposal 3. In this case, there is no impact on the Tactivation_time. Thus, for the known case, the Tactivation_time defined in R15/R16 SCell activation requirement can be reused.
[bookmark: _Ref85631229]Proposal 4: For delay requirement of Tactivation_time, if the activating PUCCH SCell is known, the Tactivation_time defined in R15/R16 SCell activation requirement can be reused.

Unknown case
For the unknown case, the delay requirements for SCell activation, TCI state switch, spatial relation switch and PL-RS switch should be checked. The delay requirements for the MAC CE based TCI state switch and spatial relation with unknown condition are provided as follows:
[bookmark: _Ref85567430]Table 1. The delay requirements for the TCI state switch and spatial relation switch via MAC-CE for unknown case.
	requirement
	Delay requirement

	Spatial relation
	UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation in the slot n+ THARQ + + TL1-RSRP+1

	TCI state switch
	UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc) / NR slot length.

	Note: M=1 for TL1-RSRP



In the Table 1, the measured sample number within TL1-RSRP for spatial relation and TCI state switch is same as TL1-RSRP, measure defined in R15/R16 Scell activation, i.e., M=1. Thus, in our understanding, at least, for spatial relation and TCI state switch, no extra delay is needed for Tactivation_time. However, for the PL-RS, according to clause 8.14.3 in TS 38.133 as follows, five samples of the measured RS are needed if the PL-RS is non-maintain. RAN4 needs to check if M=1 is sufficient for pathloss RS which needs 5 samples.

The content extracted from clause 8.14.3 in TS 38.133 for reference:
	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 + + .



So, suggest RAN4 to further study whether the Tactivation_time should be extended due to PL-RS activation.

[bookmark: _Ref85631238]Proposal 5: For delay requirement of Tactivation_time, if the activating PUCCH SCell is unknown, the TCI state indication and spatial relation activation will not introduce the extra delay time for Tactivation_time. FFS for PL-RS which needs five measurement samples.

2.3 PUCCH Scell activation delay requirement for valid TA case
The WF for this open issue is provided as follows:
	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 our understanding, no need to discuss whether the additional delay will be introduced due to time uncertainty. Suggest RAN4 can only update the definition of the Tuncertainty_MAC. For example, Tuncertainty_MAC = 0 if UE receives the SCell activation command, TCI state activation commands, PL-RS activation command and spatial relation activation command at the same time. Otherwise, the ending time of Tuncertainty_MAC is the reception of the last activation command for spatial relation activation command, PL-RS activation command, PDCCH TCI activation command or PDSCH TCI activation command (when applicable).

[bookmark: _Ref85631258]Proposal 6: For the delayer requirement for valid TA case, no need to introduce the additional delay due to the time uncertainty. Suggest to only update the definition of the Tuncertainty_MAC. For example, 
· Tuncertainty_MAC = 0 if UE receives the activation command of SCell, TCI state, PL-RS and spatial relation at the same time. 
· Otherwise, the ending time of Tuncertainty_MAC is the reception of the last activation command for spatial relation, PL-RS, PDCCH TCI or PDSCH TCI (when applicable).

2.4 Delay requirement for the invalid TA case
Our thinking is to follow the requirement as LTE, the delay requirement for invalid TA cases is suggested as follows:
[bookmark: _Ref71048663][bookmark: _Ref67992705]
[bookmark: _Ref85631270]Proposal 7: For invalid TA case of the known PUCCH SCell activation (include FR1 & FR2), the activation delay requirement shall be THARQ + Tactivate_basic + T1 + T2 + T3 + TCSI_Reporting, where
· Tactivate_basic: the SCell activation delay specified in TS38.133 section 8.3.2.
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is 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.
· T2: 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. Slot n is the slot when UE received PUCCH SCell activation MAC CE.
· T3: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.

2.5 Applicability on PDCCH order receiving
The WF for this open issue is provided as follows:
	Issue 1-7-2: Applicability on PDCCH order receiving: 
FFS: 
· Option 1: (CATT, Qualcomm)
· 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: (Apple, Nokia, Intel, OPPO)
· [bookmark: OLE_LINK7][bookmark: OLE_LINK10]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: (Ericsson)
· 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). 



In this issue, the discussion is about where UE should expect to receive the PDCCH order for triggering PRACH transmission. In our understanding, the PDCCH order should be provided to UE when the DL beam is ready. Otherwise, UE may not receive the PDCCH order successfully and the longer PUCCH activation time is expected.

[bookmark: _Ref85631281]Proposal 8: 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.

2.6 Interruption requirement
In last meeting, some companies provide some references as follows to show the possibility of interruption due to PRACH. 
Content extracted from TS 38.306
	diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across two NR PUCCH groups for data and control channel at a given time in NR CA and (NG)EN-DC/NE-DC is supported by the UE.
	BC
	No
	N/A
	N/A


In our understanding, the PRACH is neither a data nor a control channel. Thus, the IE seems not applicable to PRACH. Besides, when we check the TS 38.133, there is no requirement that UE is allowed to cause interruption due to PRACH. In addition, in last meeting, some companies suggest to send LS to RAN1 to clarify about the priority for the PRACH. In order to clarify whether the IE is applicable for this case, we suggest RAN4 to send LS to RAN1 to clarify whether the IE can be used for PRACH and whether there exists impact of the PRACH. Our draft LS is provided in Annex.

[bookmark: _Ref78276849][bookmark: _Ref85631296]Proposal 9: For the interruption of the PRACH transmission, send an LS to ask RAN1 whether the signaling is applicable to PRACH and clarify the impact on the other serving cell belonging to the other PUCCH group.

2.7 Applicability on interruption
In last meeting, two options for the applicability on interruption are provided as follows:
	Issue 1-7-1 Applicability on interruption: 
FFS: 
· Option 1: (Apple, CATT, Qualcomm, Huawei, Intel, OPPO)
· 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: (MTK)
· No interruption occurs in same FR as the target PUCCH Scell during other Scell activation procedure if UE supports per-FR MG, otherwise the PUCCH Scell activation delay can be extended, and
· No interruption occurs during other 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.



However, we have concern on the wording for the option 1. It is unclear on whether the other SCell and the PUCCH SCell locate in the same FR. Besides, we are confused about “the SCell activation” because the PUCCH SCell is also a SCell.
To be more clear, the following proposal is suggested.

[bookmark: _Ref85631307]Proposal 10: The applicability on interruption is as follows: 
· For the UE supporting per-FR MG, 
· UE is allowed to cause interruption on PUCCH Scell when the other(s) Scell is activating in the same frequency range as where PUCCH Scell locates. The PUCCH Scell activation delay may be extended.
· UE is not allowed to cause interruption on PUCCH Scell when the other(s) Scell is activating in the different frequency range from where PUCCH Scell locates. The PUCCH Scell activation delay shall not be extended.
· For the UE not supporting per-FR MG, 
· UE is allowed to cause interruption on PUCCH Scell when the other(s) Scell is activating. The PUCCH Scell activation delay may be extended.
· The above interruption is caused by impact factors 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.

3 Summary
In this paper, the discussion of PUCCH SCell activation/deactivation is provided. We have the following proposal:
Observation 1: According to clause 8.3.2 in TS 38.133, for R15/R16 SCell activation requirement, the TCI determination is not precluded from the requirements both in FR1 and FR2.
Observation 2: For R17 PUCCH SCell activation, the TCI determination has nothing to do with TA information.
Proposal 1: During the PUCCH SCell activation procedure, the beam information is needed by network for unknown PUCCH Scell activation in order to determine TCI regardless of valid/invalid TA or FR1/FR2, i.e., same as the existing R15/R16 requirement of TCI determination for SCell.
Proposal 2: For the MAC-CE parsing time, no extra delay time is needed if spatial relation activation command, PL-RS activation command and TCI activation command are received within the same MAC CE.
Observation 3: For R15/R16 SCell activation requirement, the TCI state activation is based on the L3-RSRP and L1-RSRP measurement for known and unknown case, respectively.
Proposal 3: The activation of the TCI state, PL-RS and spatial relation should follow the L3 and L1-RSRP measurement reported by UE for known and unknown cases, respectively.
Proposal 4: For delay requirement of Tactivation_time, if the activating PUCCH SCell is known, the Tactivation_time defined in R15/R16 SCell activation requirement can be reused.
Proposal 5: For delay requirement of Tactivation_time, if the activating PUCCH SCell is unknown, the TCI state indication and spatial relation activation will not introduce the extra delay time for Tactivation_time. FFS for PL-RS which needs five measurement samples
Proposal 6: For the delayer requirement for valid TA case, no need to introduce the additional delay due to the time uncertainty. Suggest to only update the definition of the Tuncertainty_MAC. For example,
· Tuncertainty_MAC = 0 if UE receives the activation command of SCell, TCI state, PL-RS and spatial relation at the same time. 
· Otherwise, the ending time of Tuncertainty_MAC is the reception of the last activation command for Spatial relation, PL-RS, PDCCH TCI or PDSCH TCI (when applicable).
Proposal 7: For invalid TA case of the known PUCCH SCell activation (include FR1 & FR2), the activation delay requirement shall be THARQ + Tactivate_basic + T1 + T2 + T3 + TCSI_Reporting, where
· Tactivate_basic: the SCell activation delay specified in TS38.133 section 8.3.2.
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is 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.
· T2: 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. Slot n is the slot when UE received PUCCH SCell activation MAC CE.
· T3: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Proposal 8: 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.
Proposal 9: For the interruption of the PRACH transmission, send an LS to ask RAN1 whether the signaling is applicable to PRACH and clarify the impact on the other serving cell belonging to the other PUCCH group.
Proposal 10: The applicability on interruption is as follows:
· For the UE supporting per-FR MG, 
· UE is allowed to cause interruption on PUCCH Scell when the other(s) Scell is activating in the same frequency range as where PUCCH Scell locates. The PUCCH Scell activation delay may be extended.
· UE is not allowed to cause interruption on PUCCH Scell when the other(s) Scell is activating in the different frequency range from where PUCCH Scell locates. The PUCCH Scell activation delay shall not be extended.
· For the UE not supporting per-FR MG, 
· UE is allowed to cause interruption on PUCCH Scell when the other(s) Scell is activating. The PUCCH Scell activation delay may be extended.
· The above interruption is caused by impact factors 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.

[bookmark: _Ref61295182]Appendix 
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1. Overall Description:
RAN4 is currently discussing the interruption requirements for PUCCH SCell activation. For the PUCCH SCell activation with invalid TA case, the PRACH transmission will be triggered on PUCCH SCell when PDCCH order is received by UE. We observe that the numerology of PUCCH SCell PRACH may be different from the numerology of the data and control channel on SpCell.  

Thus, RAN4 would like to kindly ask RAN1 the following questions:

Q1: For signaling diffNumerologyAcrossPUCCH-Group defined in TS 38.306, whether it is applicable to the PRACH or not? 

Q2: If the answer in Q1 is yes, could RAN1 explain the reason to include PRACH in diffNumerologyAcrossPUCCH-Group? 

Q3: If the answer in Q1 is no, does that mean all UEs have to support the case when the numerology of the PRACH is different from the numerology of the data and control channel on SpCell?


2. Actions:
ACTION: RAN4 respectfully asks RAN1 to provide answers for the above questions.
3. Date of Next RAN4 Meetings: 
TSG-RAN4 Meeting #101-bis-e		Online
TSG-RAN4 Meeting #102-e		Online
