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1.	Introduction
We present our views on the LS R1-2304276.
2. 	Discussion
In the incoming LS from RAN1 (R1-2304276, LS on beam indication of target cell(s) and time gap between a PDCCH order and the corresponding PRACH transmission for LTM), there are effectively two questions to be answered by RAN4 which are highlighted in yellow below.
	Time gap between a PDCCH order and the corresponding PRACH transmission
RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. RAN1 believes that this will require that the time gap is increased at least for the following scenario
· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell
RAN1 relies on RAN4: 
· to verify the need for the above additional latency and, if so, the corresponding value is needed.
· to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH
· to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed
Potential RAN1 spec update will be based on RAN4’s feedback.



Before we share our view on the questions, we’d like to get more clarity on the conditions mentioned in the LS (highlighted in cyan). The first condition (not a current serving cell with PUCCH/PUSCH) is clear to us, while the second condition (inter-frequency with the current serving cell) isn’t because it does not necessarily mean UE would not have RF ready for PRACH transmission. It is our understanding that what the conditions meant is “when UE does not have any active RF ready for the PRACH transmission by the time when it was triggered by LTM specific PDCCH order.” With this understanding, we share our views on the questions.

Latency in LTM PDCCH-order PRACH transmission when UE does not have active RF ready for the Tx
For PRACH on candidate cell not part of UL CA, UE needs to prepare/store separate RF config for each such candidate cell. This is because UE needs to change RF config from UL CA to that candidate CC for PRACH. The RF config includes the Tx filter to satisfy the corresponding CA/single CC emission mask requirement. In the existing time gap between PDCCH order DCI and PRACH in R17, the UE capability term Tswitch is introduced to account for the RF config switching action latency, which has max value of 210 us and assumes the corresponding source/target RF config has been generated/stored in memory.
However, in case of LTM, the candidate cells across all frequencies may have a large number, and generating/storing RF config in advance for every candidate cell for potential PDCCH order may consume significant amount of memory resource, especially when those candidate cells have no traffic. Therefore, we propose for PDCCH-order based PRACH on a candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured, an additional UE capability latency component  T_prepare can be added to the existing time gap between the DCI and PRACH as defined in 38.213->8.1. The corresponding UE capability candidate value should at least include 0 and [X] ms with the non-zero value accommodating the RF config generation latency when UE does not in advance generate/store the corresponding RF config for PRACH. It should be noted that the latency may depend on many different factors, e.g. intra- vs. inter-band, CA vs. non-CA, etc.

	38.213->8.1: Existing time gap between PDCCH order DCI and PRACH 
·  msec

38.331: UE capability on 
ULTxSwitchingBandPair-r16 ::=       SEQUENCE {
    bandIndexUL1-r16                    INTEGER(1..maxSimultaneousBands),
    bandIndexUL2-r16                    INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitchingPeriod-r16         ENUMERATED {n35us, n140us, n210us},
    uplinkTxSwitching-DL-Interruption-r16 BIT STRING (SIZE(1..maxSimultaneousBands)) OPTIONAL
}
ULTxSwitchingBandPair-v1700 ::=     SEQUENCE {
    uplinkTxSwitchingPeriod2T2T-r17     ENUMERATED {n35us, n140us, n210us}     OPTIONAL
}



Proposal 1: For PDCCH-order based PRACH on a candidate cell for which UE does not have active RF ready, an additional UE capability latency component, e.g. Tprepare, should be added to the existing time gap between the PDCCH order DCI and PRACH. FFS on the detailed values and granularity of the capability.

Interruption upon PRACH Tx to LTM candidate cell when UE does not have active RF ready for the Tx
In addition, the PRACH on candidate cell that is not current UL serving cell may interrupt UL Tx on serving cells with PUCCH/PUSCH. Similar issue exists for SRS carrier switching, where the SRS Tx on a serving cell without PUCCH/PUSCH will interrupt UL Tx of certain serving cells with PUCCH/PUSCH, which are indicated by gNB based on UE capability report. In addition, prioritization rule has been specified if the SRS Tx on a serving cell without PUCCH/PUSCH overlaps with PUCCH/PUSCH on other serving cells.
In case of LTM, to simplify the design, we believe it makes sense to prioritize the PDCCH order based PRACH on candidate cell that is not current serving cell with PUCCH/PUSCH when the PRACH Tx overlaps with UL Tx of interrupted serving cells with PUCCH/PUSCH, since the PRACH Tx is dynamically scheduled by gNB. In this case, UL Tx on any interrupted serving cell is dropped at least during the PRACH transmission plus required switching time before and after the PRACH Tx. 

Proposal 2: RAN4 to agree to allow interruptions to active serving cells upon PDCCH-order based PRACH on a candidate cell if UE cannot perform Rx/Tx with the serving cells in parallel with the PRACH transmission. FFS whether/how to define requirements on the interruption length, e.g. during the PRACH Tx plus required switching time before and after the PRACH Tx.
3.	Conclusion
In this paper, we proposed the following.
Latency in LTM PDCCH-order PRACH transmission when UE does not have active RF ready for the Tx
Proposal 1: For PDCCH-order based PRACH on a candidate cell for which UE does not have active RF ready, an additional UE capability latency component, e.g. Tprepare, should be added to the existing time gap between the PDCCH order DCI and PRACH. FFS on the detailed values and granularity of the capability.

Interruption upon PRACH Tx to LTM candidate cell when UE does not have active RF ready for the Tx
Proposal 2: RAN4 to agree to allow interruptions to active serving cells upon PDCCH-order based PRACH on a candidate cell if UE cannot perform Rx/Tx with the serving cells in parallel with the PRACH transmission. FFS whether/how to define requirements on the interruption length, e.g. during the PRACH Tx plus required switching time before and after the PRACH Tx.
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