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RAN4 sends one LS [1] to ask RAN2’s opinion on the issue of interruption for PUCCH SCell activation in invalid TA case. In this paper, we give the analysis from the RAN2 perspective and provide a draft reply for LS reply approval.
Discussion
For the scenario proposed by RAN4, if the PUCCH SCell is activated in invalid TA case, the PRACH transmission triggered by PDCCH order will be transmitted for obtaining valid timing advance (TA) information. For the Q1 proposed by RAN4, based on the definitions for parameters in 38.306 is as follows, it is used for data and control channel, obviously, it does not include the PRACH channel, so it is observed that UE capability diffNumerologyAcrossPUCCH-Group defined in TS 38.306 cannot 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.
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	diffNumerologyAcrossPUCCH-Group-CarrierTypes-r16
Indicates whether different numerology across two NR PUCCH groups for data and control channel at a given time in NR CA for UE supporting two PUCCH groups with 3 or more bands with at least two carrier types. UE indicating support of this feature shall indicate support of twoPUCCH-Grp-ConfigurationsList-r16.
	BC
	No
	N/A
	N/A

	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.
	BC
	No
	N/A
	N/A



So, based on above analysis for Q1, it is proposed: 
Proposal 1: UE capability diffNumerologyAcrossPUCCH-Group defined in TS 38.306 cannot 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.
Besides the UE capability diffNumerologyAcrossPUCCH-Group, another UE capability parallelTxPRACH-SRS-PUCCH-PUSCH defined in [2] TS 38.306 can be used to allow indication of UE support of parallel transmission of PRACH on PUCCH SCell and physical channels/signals, but it is only used in an inter-band CA band combination. Besides, it could be seen that no SCS specific restriction is given, in our view, the SCS is more related to channel quality, so from RAN2 understanding and [4], it is not necessary to restrict that whether the SCS selection of PRACH is different from the SCS of other channel. 
Observation 1: for inter-band CA, by the capability parallelTxPRACH-SRS-PUCCH-PUSCH, UE is able to simultaneously transmit PRACH on PUCCH SCell and physical channels/signals on other activated serving cells regardless of whether the SCS of PRACH and SCS of SRS/PUCCH/PUSCH is the same or different.
For single cell or intra-band CA, based on below description in [3] and [4], the UE could transmit the PARCH in a slot while other PUSCH/PUCCH/SRS will be transmitted in other slot, and a gap length is specified in the spec [3]. So, we think it is easy to be understood and deduced the observation 2, although observation 2 is from RAN1 spec and is better to be given by RAN1.
	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 [image: cid:image001.png@01D7DA0C.20490CC0] symbols from the last or first symbol respectively of a PUSCH/PUCCH/SRS transmission in a second slot where [image: cid:image002.png@01D7DA0C.20490CC0] for [image: cid:image003.png@01D7DA0C.20490CC0] or [image: cid:image004.png@01D7DA0C.20490CC0],[image: cid:image005.png@01D7DA0C.20490CC0] for [image: cid:image006.png@01D7DA0C.20490CC0] or [image: cid:image007.png@01D7DA0C.20490CC0]and[image: cid:image008.png@01D7DA0C.20490CC0] is the SCS configuration for the active UL BWP.


Observation 2: for single cell operation and intra-band CA, a 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.
So, based on above two observations, for Q2 considering UE behaviour if no capability can support the simultaneously transmission, it is proposed that:
Proposal 2: for single cell operation or intra-band CA, the answer is NO, there is no capability that can serve the purpose, and the UE does not transmit PRACH on PUCCH SCell and physical channels/signals on other activated serving cells in a same slot or when the gap between PRACH transmission on PUCCH SCell and physical channels/signals on other activated serving cells is less than N symbols.
The draft LS is provided in R2-2203017 in [5].
Conclusion
Here are the observations and proposals:
Proposal 1: UE capability diffNumerologyAcrossPUCCH-Group defined in TS 38.306 cannot 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.
Observation 1: for inter-band CA, by the capability parallelTxPRACH-SRS-PUCCH-PUSCH, UE is able to simultaneously transmit PRACH on PUCCH SCell and physical channels/signals on other activated serving cells, regardless of whether the SCS of PRACH and SCS of SRS/PUCCH/PUSCH is the same or different.
Observation 2: for single cell operation and intra-band CA, a 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.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Proposal 2: for single cell operation or intra-band CA, the answer is NO, there is no capability that can serve the purpose, and the UE does not transmit PRACH on PUCCH SCell and physical channels/signals on other activated serving cells in a same slot or when the gap between PRACH transmission on PUCCH SCell and physical channels/signals on other activated serving cells is less than N symbols.
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Annex
	R4-2120420, LS on interruption for PUCCH SCell activation in invalid TA case
1. Overall Description:
RAN4 is currently discussing the interruption requirements during PUCCH SCell activation. For the PUCCH SCell activation in invalid TA case, the PRACH transmission triggered by PDCCH order will be transmitted for obtaining valid timing advance (TA) information. We observed that the SCS of PUCCH SCell PRACH may be different from the SCS of the physical channels/signals on all activated serving cells.  
Thus, RAN4 would like to kindly ask RAN1 and RAN2 the following questions:
· 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?
2. Actions:
To: RAN1 and RAN2
ACTION: RAN4 respectfully asks RAN1 and RAN2 to provide answers for the above questions.
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