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1. Introduction
In last RAN4 meeting, most of the remaining issues are completed for PUCCH SCell activation requirements with agreement captured in [1]. In this paper, we further provide our views on some remaining issues and maintenance part.
2. Discussion
Regarding the interruption of PUCCH SCell, RAN4 has sent an LS to RAN1 and RAN2 [2] about the UE capability diffNumerologyAcrossPUCCH-Group defined in TS 38.306. Based on RAN1 and RAN2 LS reply which is shown blow, it could be observed that diffNumerologyAcrossPUCCH-Group is irrelevant to RACH transmission. In other words, whether UE can simultaneously transmit PRACH on PUCCH SCell and other physical channels/signals on other activated serving cell is irrelative to SCS configuration, but relate to the capability of parallelTxPRACH-SRS-PUCCH-PUSCH. Furthermore, as replied by RAN1, for intra-band case, there is no need to consider the parallel transmission case as it is not allowed in RAN1 spec. For inter-band CA, it depends on whether UE supports parallelTxPRACH-SRS-PUCCH-PUSCH
	
1. Overall Description:
RAN1 thanks RAN4 for the LS regarding interruption for PUCCH SCell activation in invalid TA case. Regarding RAN4’s questions Q1/Q2:
· Q1: Can UE capability diffNumerologyAcrossPUCCH-Group defined in TS 38.306 be used to allow indication of UE support of parallel transmission of PRACH on PUCCH SCell and physical channels/signals with different SCS on other activated serving cells? 
· If YES, RAN4 would like to respectfully ask RAN2 to clarify that diffNumerologyAcrossPUCCH-Group applies to PRACH in the corresponding “Definitions for parameters” in TS 38.306.
· If NO, are there any other existing capabilities that can serve this purpose? If so, RAN4 would like RAN1 to indicate the capabilities.
· Q2: If the answer in Q1 is NO, and there is no capabilities that can serve the purpose, what would be the expected UE behavior when a target PUCCH SCell PRACH has a different SCS from SpCell/SCell physical channels/signals according to RAN1/2 spec? e.g. Shall UE be able to simultaneously transmit PRACH on PUCCH SCell and physical channels/signals on other activated serving cells irrespective of SCS configurations?

 RAN1’s reply is included below in paragraph A1/A2:

· A1:
· The answer is “NO”, since according to the capability description in 38.306, diffNumerologyAcrossPUCCH-Group is only related to data/control (data refers to PUSCH and control refers to PUCCH), but not to PRACH transmission
· The relevant capability in 38.306 which serves RAN4’s designated purpose is parallelTxPRACH-SRS-PUCCH-PUSCH. Parallel PRACH transmissions are not supported for CA or for DC within the same cell-group.
· The following spec texts quoted from 38.306 are for RAN4’s reference
	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.



	parallelTxPRACH-SRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination.



· A2:
· For inter-band CA capability of simultaneous PRACH transmission on PUCCH SCell and SRS/PUCCH/PUSCH transmission on other activated serving cells, it is provided by parallelTxPRACH-SRS-PUCCH-PUSCH as from 38.306, regardless of the SCS combination. For intra-band CA, according to 38.213 8.1, UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when the gap between PRACH transmission and PUSCH/PUCCH/SRS transmission is less than N symbols; hence, UE does not transmit PRACH and PUSCH/PUCCH/SRS simultaneously for intra-band CA. Besides, it seems RAN4’s question is the case where the UE transmits PRACH on PUCCH SCell in the secondary PUCCH group and PUCCH/PUSCH/SRS on a UL cell in the primary PUCCH group; then to RAN1’s understanding this must be inter-band simultaneous transmissions.
· The following spec texts quoted from 38.213 8.1 are for RAN4’s reference
	For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].







Observation 1: Whether UE can simultaneously transmit PRACH on PUCCH SCell and other physical channels/signals on other activated serving cell is irrelative to SCS configuration.
Observation 2: UE may not be able to simultaneously transmit PRACH on PUCCH SCell and other physical channels/signals on other activated serving cell for inter-band CA when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
Thus, for UE not capable of parallelTxPRACH-SRS-PUCCH-PUSCH, if the RACH transmission on PUCCH SCell collides with UL transmission on other active serving cells, it is reasonable that UE to prioritize the RACH transmission which may cause interruption on UL transmission on other serving Cells. 
Proposal 1: Clarify that there could be interruption on UL transmission on other serving Cells when colliding with RACH transmission on PUCCH SCell if UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
Another remaining point is whether PL-RS will introduce extra delay time when the known condition is met. The current status are summarized as follows:
	Issue 1-2-4: Whether the PL-RS will introduce extra delay time when the known condition is met?
Agreements:
· When PL-RS of target PUCCH Scell is known, the [X] sample measurement time is introduced. 
· FFS under what condition the [X] = 0 or [X] = 5. 




This issue has been discussed for many meetings, most companies support that there is no need to consider the case that the PL-RS is maintained before target PUCCH SCell is activated. As commented in previous meetings, “maintained by UE” means UE shall filtering the results using 5 samples as defined by RAN1. So far, there is no clear definition about UE maintaining the PL-RS before it is activated. Companies commented that it is possible that the PL-RS is referred to the DL-RS of other active serving SCell. Again, as explained above, it doesn’t necessarily mean UE has keeping filtering the measurement results. Company further commented that what if the DL-RS is also the PL-RS of other active serving cell which is being maintained. From our understanding, this is quite corner case to be considered and it is really UE implementation specific. Thus, it is preferred to define generic requirements.
In the latest version of the agreed CR, X samples measurement time is only introduced for FR2. However, from our understanding, it is also needed for FR1. Based on discussion in previous meeting, it was the common understanding that UL spatial relation is not needed for FR1. However, PL-RS is still needed and the measurement time should be also considered.
Proposal 2:  When PL-RS of target PUCCH SCell is known, the 5 sample measurement time is introduced for both FR1 and FR2.
Another issue is about the relation between the associated RS for TCI state, PL-RS and spatial relation indication. Most companies think there is no need to had additional restriction that the associated DL-RS has to be same. Some companies argued that it is the typical scenario to be considered. However, from the signalling perspective, there is no restriction from RAN1/2 spec, thus it is not preferred to have this restriction from requirements perspective only for typical scenarios. Unless specific issues are identified, then it can be discussion in RAN1/2 instead of in requirements discussion.
Proposal 3: No need to have restrictions on the relation between the associated RS for TCI state, PL-RS and spatial relation indication.
Another remaining issue is about PUCCH SCell activation requirements with multiple SCell, which is in the WID but there is no much discussion on the details. From our understanding, RAN4 should first clarify the scenario about PUCCH SCell activation requirements with multiple SCell. According to the description in TS38.300 which is shown below, PUCCH SCell should be activated first before SCell within the same PUCCH group.
	[bookmark: _Toc90589908][bookmark: _Toc52551381][bookmark: _Toc51971398][bookmark: _Toc46502050][bookmark: _Toc37231993][bookmark: _Toc29376096][bookmark: _Toc20388016]10.6	Activation/Deactivation Mechanism
To enable reasonable UE battery consumption when CA is configured, an activation/deactivation mechanism of Cells is supported. When an SCell is deactivated, the UE does not need to receive the corresponding PDCCH or PDSCH, cannot transmit in the corresponding uplink, nor is it required to perform CQI measurements. Conversely, when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell) and is expected to be able to perform CQI measurements. NG-RAN ensures that while PUCCH SCell (a Secondary Cell configured with PUCCH) is deactivated, SCells of secondary PUCCH group (a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell) should not be activated. NG-RAN ensures that SCells mapped to PUCCH SCell are deactivated before the PUCCH SCell is changed or removed.




Thus, RAN4 should clarify the scenarios of PUCCH SCell activation with multiple SCell. From our understanding, the to-be-activated SCells could be ones that within the same PUCCH group with the PUCCH SCell or within different PUCCH group. For SCell within different PUCCH group with the PUCCH SCell, legacy requirements for multiple SCells activations could apply. But for SCells within the same PUCCH group with the PUCCH SCell, the activation procedure cannot be completed before the PUCCH SCell finishing the activation processing. Specifically, when the SCell has finished the DL procedure (i.e. Cell searching, fine time tracking), if the PUCCH SCell is not ready for UL transmission, UE cannot report valid CSI on the PUCCH SCell for the SCell. Thus, additional time uncertainty waiting for accomplishing the activation of PUCCH SCell needs to be considered.
Observation 3: SCell to be activated with PUCCH SCell could be within the primary PUCCH group or secondary PUCCH group. 
Proposal 4: 
For SCell to be activated with PUCCH SCell which is in the primary PUCCH group, legacy requirements for SCell activation with multiple SCells can apply.
For SCell to be activated with PUCCH SCell which is in the secondary PUCCH group, extra delay to wait for UE accomplishing activation of PUCCH SCell needs to be considered in addition to legacy requirements for SCell activation with multiple SCells.

3. Conclusions
Observation 1: Whether UE can simultaneously transmit PRACH on PUCCH SCell and other physical channels/signals on other activated serving cell is irrelative to SCS configuration.
Observation 2: UE may not be able to simultaneously transmit PRACH on PUCCH SCell and other physical channels/signals on other activated serving cell for inter-band CA when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
Proposal 1: Clarify that there could be interruption on UL transmission on other serving Cells when colliding with RACH transmission on PUCCH SCell if UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
Proposal 2:  When PL-RS of target PUCCH SCell is known, the 5 sample measurement time is introduced for both FR1 and FR2.
Proposal 3: No need to have restrictions on the relation between the associated RS for TCI state, PL-RS and spatial relation indication.
Observation 3: SCell to be activated with PUCCH SCell could be within the primary PUCCH group or secondary PUCCh group. 
Proposal 4: 
For SCell to be activated with PUCCH SCell which is in the primary PUCCH group, legacy requirements for SCell activation with multiple SCells can apply.
For SCell to be activated with PUCCH SCell which is in the secondary PUCCH group, extra delay to wait for UE accomplishing activation of PUCCH SCell needs to be considered in addition to legacy requirements for SCell activation with multiple SCells.
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