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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meeting, an LS [1] from RAN4 is sent to RAN1. RAN4 has been 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. The SCS of PUCCH SCell PRACH may be different from the SCS of the physical channels/signals on all activated serving cells.  Thus, some questions below on the UE capability of supporting parallel transmission of PRACH on PUCCH SCell and physical channels/signals with different SCS on other activated serving cells need to be clarified. 
	· 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?


In this contribution, some analysis on the questions and a draft LS reply from RAN1 perspective are provided.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: _Ref129681832]Discussion
Firstly, as defined in the 38.306 [2], the UE capability diffNumerologyAcrossPUCCH-Group is used to indicate whether UE support parallel transmission of control channel and data channel, this capability is irrelevant to the PRACH.
	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.


Secondly, as defined in the 38.211 [3], subcarrier spacing for random-access preambles  depends on the PRACH format.  is predefined to be 1.25kHz or 5 kHz for PRACH format 0/1/2/3.  can be configured for PRACH format for , only the values 15kHz or 30kHz for FR1 and 60 or 120kHz for FR2 are applicable, thus all the PRACH formats can be supported by UEs. 
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Thirdly, as defined in the 38.306 [2], UE capability parallelTxPRACH-SRS-PUCCH-PUSCH is defined to indicate UE support of parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination irrespective of PRACH SCS and SRS/PUCCH/PUSCH SCS.
	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.


There is no additional UE capability for PRACH format or PRACH transmission in case of uplink CA. Therefore, from the perspective of RAN1, when a target PUCCH SCell PRACH has a different SCS from SpCell/SCell physical channels/signals, UE shall be able to simultaneously transmit PRACH on PUCCH SCell and physical channels/signals on other activated serving cells irrespective of SCS configurations if parallelTxPRACH-SRS-PUCCH-PUSCH is reported.
[bookmark: OLE_LINK57]Observation 1: Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and SRS/PUCCH/PUSCH on other activated serving cells is not subject to PRACH SCS.
Observation 2: Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and PRACH on other activated serving cells is not subject to PRACH SCS.
Proposal 1: RAN1’s answer to the Q1 of RAN4 LS is ‘No, UE capability diffNumerologyAcrossPUCCH-Group is irrelevant to PRACH’.
Proposal 2: RAN1’s answer to the Q2 of RAN4 LS is:
· Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and SRS/PUCCH/PUSCH on other activated serving cells is not subject to PRACH SCS. 
· Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and PRACH on other activated serving cells is not subject to PRACH SCS.

Conclusion
According to the above discussions, we have the following observations and proposals:
Observation 1: Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and SRS/PUCCH/PUSCH on other activated serving cells is not subject to PRACH SCS.
Observation 2: Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and PRACH on other activated serving cells is not subject to PRACH SCS.
Proposal 1: RAN1’s answer to the Q1 of RAN4 LS is ‘No, UE capability diffNumerologyAcrossPUCCH-Group is irrelevant to PRACH’.
Proposal 2: RAN1’s answer to the Q2 of RAN4 LS is:
· Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and SRS/PUCCH/PUSCH on other activated serving cells is not subject to PRACH SCS. 
· Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and PRACH on other activated serving cells is not subject to PRACH SCS.
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1. Overall Description:
RAN1 thanks RAN4 for the LS. Regarding the questions in the LS, RAN1 answers are provided below, 
· 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.
Answer: No, UE capability diffNumerologyAcrossPUCCH-Group is irrelevant to PRACH.
· 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?
Answer: 
· Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and SRS/PUCCH/PUSCH on other activated serving cells is not subject to PRACH SCS. 
· Whether the UE is capable to simultaneously transmit PRACH on PUCCH SCell and PRACH on other activated serving cells is not subject to PRACH SCS.

2. Actions:
To: RAN4
[bookmark: _GoBack]ACTION: RAN1 respectfully requests RAN4 to take the above responses into account in their future work.

3. Date of Next Meetings:
3GPP RAN1#109-e				16 - 27, May 2022	                Online
3GPP RAN1#110				22 - 26, August 2022	        Toulouse, FR
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Table 6.3.3.1-1: PRACH preamble formats for L, =839 and Afga € {1.25,5} kHz.

Format A RA Support for
Lra e Mo Nee resh‘i’g;d sets
0 839 1.25kHz 24576k 3168k Type A, Type B
1 839 1.25 kHz 224576k 21024k Type A, Type B
2 839 1.25kHz 4 - 24576k 4688K Type A, Type B
3 839 5 kHz 4-6144K 3168k Type A, Type B
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Table 6.3.3.1-2: Preamble formats for Ly, € {139,571,1151} and Afga = 15 - 2# kHz where p €

{0,1,2,3}.
Format Lga Afra N, NEY Support for
restricted
ne{0,1,23} | p=0|p=1 sets
A1 139 1151 571 15-2# kHz 2-2048x-274 288x-274 -
A2 139 1151 571 15-2* kHz 4-20485-274 576x-274 -
A3 139 1151 571 15-2# kHz 62048274 864x-27" -
B1 139 1151 571 15-2% kHz 2-2048x-274 216K-27* -
B2 139 1151 571 15-2# kHz 4-2048x 274 360K-274 -
B3 139 1151 571 15-2% kHz 620485274 504x-274 -
B4 139 1151 571 15-2# kHz 12-2048x-27# 936274 -
co 139 1151 | 571 15-2* kHz 2048x-274 1240x-27# -
Cc2 139 1151 571 15-2# kHz 4-2048%-274 2048k -274





