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1. Introduction
A RAN1 LS on beam indication of target cell(s) and time gap between a PDCCH order and the corresponding PRACH transmission for LTM was sent to RAN4 in the last meeting. In the LS, RAN1 provided the latest RAN1 agreements and also asked questions to other WGs [1]. 
In this contribution, we will discuss the issue related to RAN4 and provide our views on RAN4 feedback to RAN1.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
[bookmark: _Toc423020296][bookmark: _Toc423020279][bookmark: _Toc423019950]In RAN1 LS R1-2304276, RAN1 asked RAN4 to provide the feedback on the issue of time gap between a PDCCH order and the corresponding PRACH transmission [1]. In this paper, we mainly focus on the timeline and the components.
	B. 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.


According to Section 8.1 of TS 38.213 [2], the relevant description of the time gap between a PDCCH order and the corresponding PRACH transmission in current spec is as follows:
	If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
· [bookmark: _GoBack]-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
· -	 if the active UL BWP does not change and  is defined in [10, TS 38.133] otherwise 
· [bookmark: OLE_LINK82][bookmark: OLE_LINK83]-	 msec for FR1 and  msec for FR2
· -	 is a switching gap duration as defined in [6, TS 38.214] 


Therefore, the first consensus that needs to be reached is that the relevant delay requirements will be captured in RAN1 spec as legacy. RAN4 just provides required changes to RAN1.
Proposal 1: The relevant delay requirements between a PDCCH order and the corresponding PRACH will be captured in RAN1 spec as legacy. RAN4 just provides required changes to RAN1.
To verify the need for the above additional latency and, if so, the corresponding value is needed.
From RAN4 point of view, the additional latency need to be added in the legacy time gap specified for PDCCH ordered RACH transmission on serving cell in TS 38.213 .
Firstly, if the requirements of TS 38.133 7.1.2 are followed [3], the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms before RACH transmission. It is supported to add additional time for UL timing adjustment in the legacy time gap and RAN4 should further to discuss the corresponding value.
Proposal 2: Additional time for UL timing adjustment should be added in the legacy time gap.
· RAN4 should further to discuss the corresponding value.
[bookmark: OLE_LINK86]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, PRACH transmission will be delayed due to UE to access the target SSB for DL sync, so additional time for DL sync should be added, the corresponding value is TΔ + Tmargin, where Tmargin = 2ms and TΔ should be determined in RAN4 after obtaining more details on scenarios for L1-RSRP measurement with gap and without gap.
Proposal 3: Additional time for DL sync should be added in the legacy time gap.
· The corresponding value is TΔ + Tmargin, where Tmargin = 2ms and TΔ should be determined in RAN4 after obtaining more details on scenarios for L1-RSRP measurement with gap and without gap.
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
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, UL transmission of serving cell will be interrupted by UL timing adjustment and UL/DL transmission will be interrupted by RF retuning. It is suggested to introduce the scheduling restriction.
Proposal 4: UL transmission of serving cell will be interrupted by UL timing adjustment and UL/DL transmission will be interrupted by RF retuning. 
· It is suggested to introduce the scheduling restriction.
To verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed
For ΔBWPSwitching, it is suggested to further clarify what does ΔBWPSwitching in TS 38.213 represent first [2]. From RAN4 point of view, TBWPswitchDelay and Y are respectively defined in TS 38.133, where TBWPswitchDelay is defined in Table 8.6.2-1, as follows:
	For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change. If both scheduling cell and scheduled cell are in FR2-2, Y shall follow the SCS of 120 KHz.
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 
Depending on UE capability bwp-SwitchingDelay [2], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 8.6.2-1.
Table 8.6.2-1: BWP switch delay
	[image: ]
	NR Slot length 
	BWP switch delay TBWPswitchDelay (slots)

	
	(ms)
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	5
	0.03125
	20
	65

	6
	0.015625
	39
	129

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.





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, if ΔBWPSwitching represents TBWPswitchDelay + Y, TBWPswitchDelay will follow the values in TS 38.133 Table 8.6.2-1 based on UE capabilities [3]. And it is better to illustrate Y is not 0, the value should follow the legacy principle. 
For ΔDelay, we understand that it is RF retuning time, but we think it has been already concluded in ΔBWPSwitching from RAN4 perspective, since BWP switching always accompanied by changes in bandwidth or center frequency.
Proposal 5: For ΔBWPSwitching, it is suggested to further clarify what does ΔBWPSwitching in TS 38.213 represent first.
· If ΔBWPSwitching = TBWPswitchDelay + Y, TBWPswitchDelay will follow the values in TS 38.133 Table 8.6.2-1 based on UE capabilities. Y is not 0, and the value should follow the legacy principle. 
Proposal 6: For ΔDelay, it has been already concluded in ΔBWPSwitching from RAN4 perspective.
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we provide our analyses on aspects in RAN1 LS on time gap between a PDCCH order and the corresponding PRACH transmission, and proposals are as follows:
Proposal 1: The relevant delay requirements between a PDCCH order and the corresponding PRACH will be captured in RAN1 spec as legacy. RAN4 just provides required changes to RAN1.
Proposal 2: Additional time for UL timing adjustment should be added in the legacy time gap.
· RAN4 should further to discuss the corresponding value.
Proposal 3: Additional time for DL sync should be added in the legacy time gap.
· The corresponding value is TΔ + Tmargin, where Tmargin = 2ms and TΔ should be determined in RAN4 after obtaining more details on scenarios for L1-RSRP measurement with gap and without gap.
Proposal 4: UL transmission of serving cell will be interrupted by UL timing adjustment and UL/DL transmission will be interrupted by RF retuning. 
· It is suggested to introduce the scheduling restriction.
Proposal 5: For ΔBWPSwitching, it is suggested to further clarify what does ΔBWPSwitching in TS 38.213 represent first.
· If ΔBWPSwitching = TBWPswitchDelay + Y, TBWPswitchDelay will follow the values in TS 38.133 Table 8.6.2-1 based on UE capabilities. Y is not 0, and the value should follow the legacy principle. 
Proposal 6: For ΔDelay, it has been already concluded in ΔBWPSwitching from RAN4 perspective.
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1 Overall description
RAN4 thanks RAN1 for the LS sent in R1-2304276 asking about the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. In this meeting, RAN4 has discussed the issues about the additional delay for the legacy time gap and any impact/interruption on UL Tx of serving cell. 
Based on the discussion in RAN4, RAN4 would like to provide the following feedback: 
RAN4 feedback:

The relevant delay requirements between a PDCCH order and the corresponding PRACH will be captured in RAN1 spec as legacy. RAN4 just provides required changes to RAN1.
For the additional latency and the corresponding value,
· Additional time for UL timing adjustment should be added in the legacy time gap.
· RAN4 should further to discuss the corresponding value.
· Additional time for DL sync should be added in the legacy time gap.
· The corresponding value is TΔ + Tmargin, where Tmargin = 2ms and TΔ should be determined in RAN4 after obtaining more details on scenarios for L1-RSRP measurement with gap and without gap.
For 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, 
· UL transmission of serving cell will be interrupted by UL timing adjustment and UL/DL transmission will be interrupted by RF retuning. 
· It is suggested to introduce the scheduling restriction.
For the need for any update is required to ΔBWPSwitching, ΔDelay and the corresponding values,
· For ΔBWPSwitching, If ΔBWPSwitching = TBWPswitchDelay + Y, TBWPswitchDelay will follow the values in TS 38.133 Table 8.6.2-1 based on UE capabilities. Y is not 0, and the value should follow the legacy principle. 
· For ΔDelay, it has been already concluded in ΔBWPSwitching from RAN4 perspective.
2 Actions
To RAN WG1 group
ACTION: 	RAN4 sincerely asks RAN1 to take into account the above feedback into consideration.

3 Dates of Next TSG RAN WG4 Meetings
TSG-RAN WG4 Meeting #108	21 Aug – 25 Aug 2023	     Toulouse , FR
TSG-RAN WG4 Meeting #108-bis	9 Oct – 13 Oct 2023		     Xiamen , CN
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