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1 	Introduction
In last meeting, several issues have been concluded. Some other issues, e.g., CSI reporting, uplink spatial relation and the delay requirement of the PUCCH SCell are still open. Our views on these issues are provided in this paper.
2 Discussion
2.1 Ending point for invalid TA case
In previous meeting, we agreed that the ending point for valid TA vase is the CSI reporting. 
	· Issue 1-1-1: The ending point of PUCCH SCell activation procedure for valid TA case?
· For valid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell


Compared with valid TA case, the invalid TA case should additionally consider the PRACH transmission to get the valid uplink timing information. Some companies think that the ending point of the PUCCH SCell activation procedure can be the time when PRACH transmission is completed. But we have a different view on this, according to TS 38.321, UE should be able to transmit signals on the PUCCH on an active PUCCH SCell. 
	[bookmark: _Toc37296213][bookmark: _Toc46490340][bookmark: _Toc52752035][bookmark: _Toc52796497][bookmark: _Toc76574180]5.9	Activation/Deactivation of SCells
…
The MAC entity shall for each configured SCell:
1>	if an SCell is configured with sCellState set to activated upon SCell configuration, or an SCell Activation/Deactivation MAC CE is received activating the SCell:
2>	if the SCell was deactivated prior to receiving this SCell Activation/Deactivation MAC CE; or
2>	if the SCell is configured with sCellState set to activated upon SCell configuration:
3>	if firstActiveDownlinkBWP-Id is not set to dormant BWP:
4>	activate the SCell according to the timing defined in TS 38.213 [6] for MAC CE activation and according to the timing defined in TS 38.133 [11] for direct SCell activation; i.e. apply normal SCell operation including:
5>	SRS transmissions on the SCell;
5>	CSI reporting for the SCell;
5>	PDCCH monitoring on the SCell;
5>	PDCCH monitoring for the SCell;
5>	PUCCH transmissions on the SCell, if configured.



[bookmark: _Ref78276699]Observation 1: According to TS 38.321, for a normal SCell operation, UE should be able to perform PUCCH transmission on the active PUCCH SCell.
Thus, for invalid TA case, we suggest that the ending point should be the point when UE transmits a valid CSI report to confirm whether the PUCCH SCell is successfully activated.
[bookmark: _Ref78276717]Proposal 1: For the PUCCH SCell activation procedure with invalid TA, the ending point should be the CSI report transmission on target PUCCH SCell.
2.2 Beam information
There are a lot of discussions on how the UE can activate the known/unknown PUCCH SCell. Some companies think the unknown case may work and want to define the requirement for it. However, as far as we know, the unknown case is not feasible because there exists a RAN1 principle that the L1 measurement report can’t be cross PUCCH group transmitted. Based on this principle, we have following analysis:
Table 1. UE and network behaviors under different conditions when PUCCH SCell is activating
	
	known
	Unknown

	Valid TA
	· Network can know which BS receiving beam is good enough for UE via the L3 measurement report. 
· Note that L3 measurement report can be transmitted by PUSCH on the PCell or PSCell 
· Thus, UE can transmit the CSI report on PUCCH SCell with valid TA directly and network can receive CSI report. 
	· For unknown case, UE needs to transmit the L1-RSRP report with valid TA.
· As far as we know, the L1-RSRP and CSI report cannot be transmitted cross PUCCH group. Thus, L1-RSRP measurement report can only be transmitted on activating PUCCH SCell.
· Network does not know which beam is good enough for UE because UE has never transmitted any L3/L1 report to the network before.
· Eventually, network may not receive the L1-RSRP report successfully. 
· According to current specifications, activation may be problematic.

	Invalid TA
	· Network can know which BS receiving beam is good enough for UE via the L3 measurement report. 
· Before UE transmits the CSI report, the CFRA should be performed firstly for obtaining TA alignment.
· Finally, UE can transmit the CSI report on PUCCH SCell with valid TA and network can receive CSI report.
	· Before UE transmits the L1-RSRP report, UE is expect to receive PDCCH order from network so that the CFRA can be performed to obtain TA information.
· However, network needs the beam information to trigger the PDCCH order for UE to perform CFRA.
· Both UE and network side are waiting for each other to send the information.
· According to current specifications, activation may be problematic.



According to the above analysis, we can know that whether it is a valid TA or invalid TA, the unknown case is problematic. 
[bookmark: _Ref78276724]Proposal 2: For known cell case of PUCCH SCell activation, L3 measurement report transmitting on PCell/PSCell can be used as the reference of beam indication for the PDCCH order.
[bookmark: _Ref78276725]Proposal 3: Do not define PUCCH SCell activation requirement for the unknown cell case.

2.3 Spatial relation
Compared with R15/16 SCell activation, Rel-17 PUCCH SCell activation is more complicated because UE needs the spatial relation to transmit the uplink signals. Currently, RAN4 had agreed that the spatial relation indication should be considered for valid TA case but it is still an open issue for invalid TA case. For the invalid TA case, the UE Tx beam for CSI reporting can be determined by two ways: (1) follow the beam direction used for PRACH transmission (2) follow the indication provided by spatial relation MAC CE. Our views on these two ways are provided as follows.
(1) follow the beam direction used for PRACH transmission
· No need to wait for the spatial relation MAC CE, UE can send the CSI reporting right after the PRACH procedure is completed
· Rough beam is used for PRACH transmission and CSI reporting. Thus, the beam quality may not be as good as fine beam.
(2) follow the indication provided by spatial relation MAC CE
· There might exist uncertainty time for receiving the spatial relation MAC CE, thus UE needs more time to activate the PUCCH SCell.
· Fine beam is used for CSI reporting, high beam quality can be achieved.
In our understanding, theoretically, both two ways may work in the invalid TA case. Because the majority view for this issue is (2), we can compromise to (2).
[bookmark: _Ref78276731]Proposal 4: For invalid TA case of PUCCH SCell activation, the UL spatial relation is needed for PUCCH SCell activation.

2.4 Beam correspondence UE capability for PUCCH SCell activation requirements
To facilitate uplink transmission for PUCCH SCell, the spatial relation indication should be considered. However, according to the spatial relation requirement defined in TS 38.133, RAN4 only defines the requirement when beamCorrespondenceWithoutUL-BeamSweeping is set to 1. To be more precisely, the requirement is defined only when UE selects a suitable UL beam without beam sweeping. 
The spatial relation requirement in TS 38.133 is provided as follows for companies to refer.
	8.12.3	MAC-CE based spatial relation switch delay
If the target spatial relation associated to DL RS is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation in the slot n+ THARQ + + 1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1 where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].  
If the target spatial relation associated to DL RS is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, for UL spatial relation switch for PUCCH or semi-persistent SRS transmission of serving cell with a target UL spatial relation, the 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 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.



[bookmark: _Ref78276739]Observation 2: In TS 38.133, the spatial relation requirement is defined only when beamCorrespondenceWithoutUL-BeamSweeping is set to 1, i.e., UE selects a suitable UL beam without beam sweeping.
However, in R16, two new IEs related to beam correspondence are introduced. So we need to further study whether R16 IEs have any impact on the UE behavior for spatial relation.
2.4.1 What is the meaning of these three IEs?
According to TS 38.306 as follows, there are three IEs related to beam correspondence: 
(1) beamCorrespondenceWithoutUL-BeamSweeping 
(2) beamCorrespondenceSSB-based-r16 
(3) beamCorrespondenceCSI-RS-based-r16 
	beamCorrespondenceCSI-RS-based-r16
Indicates whether the UE support for beam correspondence based on CSI-RS has the ability to select its uplink beam based on measurement of CSI-RS. UE indicates support of this feature indicates support of beamCorrespondenceWithoutUL-BeamSweeping. If a UE supports beam correspondence based on CSI-RS, then the network can expect the UE to also fulfil Rel-15 beam correspondence requirements.
If UE supports neither beamCorrespondenceSSB-based-r16
nor beamCorrespondenceCSI-RS-based-r16, gNB can expect the UE to fulfill beam correspondence based on Rel-15 beam correspondence requirements.
	Band
	No
	TDD only
	FR2 only

	beamCorrespondenceSSB-based-r16
Indicates whether the UE support for beam correspondence based on SSB has the ability to select its uplink beam based on measurement of SSB. UE indicates support of this feature indicates support of beamCorrespondenceWithoutUL-BeamSweeping. If a UE supports beam correspondence based on SSB, then the network can expect the UE to also fulfil Rel-15 beam correspondence requirements.
If UE supports neither beamCorrespondenceSSB-based-r16
nor beamCorrespondenceCSI-RS-based-r16, gNB can expect the UE to fulfil beam correspondence based on Rel-15 beam correspondence requirements.
	Band
	No
	TDD only
	FR2 only

	beamCorrespondenceWithoutUL-BeamSweeping
Indicates how UE supports FR2 beam correspondence as specified in TS 38.101-2 [3], clause 6.6. The UE that fulfils the beam correspondence requirement without the uplink beam sweeping (as specified in TS 38.101-2 [3], clause 6.6) shall set the field to supported. The UE that fulfils the beam correspondence requirement with the uplink beam sweeping (as specified in TS 38.101-2 [3], clause 6.6) shall not report this field.
	Band
	Yes
	N/A
	FR2 only



Our understanding on these three IEs is provided as follows.
For the beamCorrespondenceWithoutUL-BeamSweeping,
· If field is set to “supported”:
· UE should fulfil the beam correspondence requirement without the uplink beam sweeping. Thus, UE can determine a suitable uplink beam based on downlink reference signals SSB and CSI-RS.
· If filed is not reported:
· UE should fulfils the beam correspondence requirement with the uplink beam. In this case, firstly, UE will determine a beam direction based on measuring SSB and CSI-RS. After that, UE will further use SRS transmission to refine the beam direction, i.e., UE selects a suitable uplink beam based on SRS transmission.
For the beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16, both two are used to indicate which downlink reference signal (SSB or CSI-RS) should be measured.
[bookmark: _Ref78276748][bookmark: _Ref79162885]Observation 3: For beamCorrespondenceWithoutUL-BeamSweeping, UE can select a suitable UL beam based on SSB and CSI-RS if the field is set to “support”. Otherwise, UE can select a suitable UL beam based on SRS transmission if the field is not reported.
[bookmark: _Ref78276749]Observation 4: For beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16, UE can select a suitable uplink beam based on SSB or CSI-RS.
2.4.2 What is the relation among these three IEs?
According to section 6.6.4 in TS.38101-2, the relation between R15 and R16 beam correspondence is provided. For ease of explanation, the requirement are listed in the following table.
Table 2. The requirements for R15 and R16 beam correspondence in TS 38.101-2.
	
	-
	R16_BC_SSB is supported
	R16_BC_CSIRS is supported

	R15_BC is supported
	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping.  
Such a UE is considered to have met the beam correspondence tolerance requirement.
	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using the SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. 
	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.3.

	R15_BC  not present
	the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping.  
Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14]
	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using the SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2.  
Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14]. 
	UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.3. Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].


 
Thus, based on the above table, we can observe that the key of whether UE selects uplink beam with beam sweeping or not is based on R15 beam correspondence IE, i.e., beamCorrespondenceWithoutUL-BeamSweeping.
[bookmark: _Ref78276772]Proposal 5: For UEs do not support beamCorrespondenceWithoutUL-BeamSweeping, FR2 PUCCH Scell (de)activation requirements are not defined.

2.5 delay requirement for valid TA case
Our views on the delay requirement for known cell with valid/invalid TA cases are provided as follows.
For known cell with valid TA case:
We can take R15 SCell activation requirement as a reference to define PUCCH SCell activation requirement and the spatial relation should be also considered.
[bookmark: _Ref71138808][bookmark: _Ref78276779]Proposal 6: For valid TA case of the known PUCCH SCell activation, the activation requirement should be:
· In FR1, reuse the Rel-15 SCell activation delay requirement, which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use Rel-15 SCell activation delay (i.e., (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)) specified in TS38.133 section 8.3.2 as the baseline. The timing uncertainty of receiving the spatial relation MAC CE for PUCCH UL spatial relation activation in the target being-activated SCell shall also be considered in the baseline Tactivation_time.
For known cell with invalid TA case:
Some companies think that the UE can process the PRACH transmission and CSI reporting preparation work simultaneously. However, in our understanding, RAN4 should consider the worst case for the requirement. Thus, we prefer to define the requirement sequentially, i.e., the activation time should be the sum of PRACH time and CSI report time.
[bookmark: _Ref78276824]Proposal 7: For invalid TA case of the known PUCCH SCell activation (include FR1 & FR2), the UE shall not transmit the CSI report (includes valid CSI report and invalid CSI report) before PRACH completed. 
[bookmark: _Ref71048663][bookmark: _Ref67992705]Proposal 8: 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.


2.6 Interruption
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 not data or control channel. Thus, the IE seems to us is not applied to PRACH. Besides, when we check the TS 38.133, there is no requirement that UE is allowed to cause interruption due to PRACH. Therefore, we have the following proposal:
[bookmark: _Ref78276849]Proposal 9: RAN4 further studies the possibility of interruption due to PRACH based on the following options:
Option1: not to define the interruption requirement due to PRACH
Option2: define the interruption requirement but need to revisit R15 RACH requirement

2.7 SSB-less case for PUCCH SCell activation in FR1
According to TS 38.133 as follows, it is allowed UE to activate a target SCell with SSB-less configuration by referring to the SSB on other active serving cell.
	[bookmark: _Toc535475975]8.3.2	SCell Activation Delay Requirement for Deactivated SCell
…
If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms, provided
-	The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and 
-	The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
-	The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band. 



In our understanding, PUCCH SCell is more important than normal SCell. Thus, SSB configuration is expected to be provided for target PUCCH SCell to facilitate the PUCCH SCell activation.
[bookmark: _Ref78276878]Proposal 10: No requirement defined when SSB configuration for target PUCCH SCell is not provided. 

3 Summary
In this paper, the discussion of PUCCH SCell activation/deactivation is provided. We have the following proposal:
Observation 1: According to TS 38.321, for a normal SCell operation, UE should be able to perform PUCCH transmission on the active PUCCH SCell.
Proposal 1: For the PUCCH SCell activation procedure with invalid TA, the ending point should be the CSI report transmission on target PUCCH SCell.
Proposal 2: For known cell case of PUCCH SCell activation, L3 measurement report transmitting on PCell/PSCell can be used as the reference of beam indication for the PDCCH order.
Proposal 3: Do not define PUCCH SCell activation requirement for the unknown cell case.
Proposal 4: For invalid TA case of PUCCH SCell activation, the UL spatial relation is needed for PUCCH SCell activation.
Observation 2: In TS 38.133, the spatial relation requirement is defined only when beamCorrespondenceWithoutUL-BeamSweeping is set to 1, i.e., UE selects a suitable UL beam without beam sweeping.
Observation 3: For beamCorrespondenceWithoutUL-BeamSweeping, UE can select a suitable UL beam based on SSB and CSI-RS if the field is set to “support”. Otherwise, UE can select a suitable UL beam based on SRS transmission if the field is not reported.
Observation 4: For beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16, UE can select a suitable uplink beam based on SSB or CSI-RS.
Proposal 5: For UEs do not support beamCorrespondenceWithoutUL-BeamSweeping, FR2 PUCCH Scell (de)activation requirements are not defined.
Proposal 6: For valid TA case of the known PUCCH SCell activation, the activation requirement should be:
· In FR1, reuse the Rel-15 SCell activation delay requirement, which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use Rel-15 SCell activation delay (i.e., (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)) specified in TS38.133 section 8.3.2 as the baseline. The timing uncertainty of receiving the spatial relation MAC CE for PUCCH UL spatial relation activation in the target being-activated SCell shall also be considered in the baseline Tactivation_time.
Proposal 7: For invalid TA case of the known PUCCH SCell activation (include FR1 & FR2), the UE shall not transmit the CSI report (includes valid CSI report and invalid CSI report) before PRACH completed.
Proposal 8: 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 9: RAN4 further studies the possibility of interruption due to PRACH based on the following options:
Option1: not to define the interruption requirement due to PRACH
Option2: define the interruption requirement but need to revisit R15 RACH requirement
Proposal 10: No requirement defined when SSB configuration for target PUCCH SCell is not provided.
