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1.	Introduction
In RAN4#100-e there was a discussion on the RF switching time length for NR-to-NR sidelink switching for V2X intra-band operation with different carriers in TDD bands.  In this paper we would like to further discuss issues related to this topic. 
2. 	Discussion
Currently, [1] defines the UL retuning timeline for the operating scenarios of SRS carrier switching and uplink TX switching. For SRS carrier switching it is mentioned in section 6.2.1.3 of [1] that 
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In the above text the N OFDM symbols represent the PUSCH preparation time that can be configured according to the tables in section 6.4 of [1] based on UE timing capability.  It can also be seen that the total time from the DCI grant to UL transmission is the sum of the PUSCH preparation time and the RF retune time.
For uplink switching section 6.1.6 of [1] gives the following:
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For uplink switching the total time from DCI grant to transmission on the retuned frequency is the sum of the UE processing time (Toffset) and the switching gap  period which begins at T0.
We think that Uu to SL and SL to Uu switching should follow a similar timeline as mentioned above for SRS carrier switching and uplink switching. For mode 1 operation where intra-band Uu to SL switching is initiated by a PDCCH DCI grant we propose that the total switching time from SL grant to SL transmission should include both the PSSCH preparation time given in section 8.6 of [1], for which the PSSCH preparation time N2 is given below, and the Uu to SL RF switching time.
Observation: For SL to Uu switching the PSSCH preparation time N2 is given by the table below
	

	PSSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36


Table 1- PSSCH preparation time for SL to Uu switching (table 8.6-1 [1])
Proposal 1: In mode 1 for intra-band Uu to SL switching the total switching time from SL grant to SL transmission shall be the sum of the PSSCH preparation time, and the Uu to SL RF switching time.
If proposal 1 is acceptable then we are agreeable to a Uu to SL RF switching time of 140us.
Similarly for mode 1 intra-band switching from SL to Uu we propose that the total switching time from Uu grant to Uu transmission should be the sum of the PUSCH preparation time given in section 6.4 of [1] and the SL to Uu RF switching time. 

Proposal 2: In mode 1 operation for intra-band SL to Uu switching the total switching time from Uu grant to Uu transmission shall be the sum of the PUSCH preparation time, and the SL to Uu RF switching time.
If proposal 2 is acceptable then we are agreeable to an intra-band SL to Uu RF switching time of 140us.
SL to Uu and Uu to SL switching involves two modems and has greater signalling complexity and longer preparation time associated with it compared switching involving a single modem. Therefore, for SL to Uu switching we propose using the PUSCH preparation time based on the number of N2 symbols given in the table below.
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36


Table 2- PUSCH preparation time for SL to Uu switching (table 6.4-1 [1])
Proposal 3: For SL to Uu switching use PUSCH preparation time where N2 is given by table 2.
Conclusion
In this paper the total switching time from SL grant to SL transmission and the total time from Uu grant to Uu transmission was discussed and the following proposals are made:
Proposal 1: In mode 1 for intra-band Uu to SL switching the total switching time from SL grant to SL transmission shall be the sum of the PSSCH preparation time and the Uu to SL RF switching time.
Proposal 2: In mode 1 operation for intra-band SL to Uu switching the total switching time from Uu grant to Uu transmission shall be the sum of the PUSCH preparation time and the SL to Uu RF switching time.

Proposal 3: For SL to Uu switching use PUSCH preparation time where N2 is given by table 2.
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36


Table 2- PUSCH preparation time for SL to Uu switching (table 6.4-1 [1])
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‘The UE may omit uplink transmission during the uplink switching gap Ny, 1y if the conditions defined in this clause
ase met and the UE is configured with uplinkTxSwitchingPeriod-rJ6. The switching gap Ny 7 s indicated by UE.
capability UplinkTxSwitchingPeriod-rl6:

- Ifa UE indicated a capability for uplink switching with uplink xSwitchiRequestec+16 for a band combination,
‘2nd ifitis for that band combination

- Configured with a MCG sing E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
- Configured with uplink carrier ageregation, or
- Configured in a serving cell with two uplink carriers with higher layer parameter suzplemen@ Ll

the conditions under which the switching gap may be present and the location of the syilshi g2p are defined
for each ofthe cases i clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.

1f an upliak switching istriggered for an uplink transmission starting at T, after To-Tya, the UE is not expected to
‘cancel the vplink switching, or to rigger any other new uplink switching occurring before T for any other uplink
transmission that is scheduled afer To-Tyga, where Jugqis the UE processing procedure time defined for the uplink
transmission triggering the switch siven in clavse 3.3, clause 5.4, clase 6.1, clause 6.4 2nd in clavse © of [6, TS
33213]
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For -t (a2 1) aperiodic SRS transmission on a cell ¢, upon detection of a positive SRS request on a grant, the UE
shall commence this SRS transmission on the configured symbol and slot provided

- itis no carlier than the summation of

- the maximum time duration between the fwo durations spanned by N OFDM symbols of the numeralogy of
cell ¢ and the cell carrying the grant respectively, and

- the UL or DL RF retuaing time [11, TS 38.133] as defined by higher layer parameters suiichingTimgllk and
suitchingTimeRL. of srs-Suitchine TinelR.





