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1.	Introduction
In RAN4#101-e there was discussion on whether the RF switching time (RF LO retune time) and the preparation time should be placed sequentially or parallel in time. In this paper we would like to further discuss issues related to this topic. 
Also, in RAN4#100-e the time masks for same carrier switching without change in bandwidth was agreed and captured in TR38.785. Upon further inspection it seems that the verbiage relating to the carriers having the same bandwidth is missing and this paper outlines the necessary modifications required to correct this omission.
2. 	Discussion
2.1 RF switching time for V2X intra-band con-current operation with different carriers in TDD bands
In RAN4#101-e it was agreed that the preparation time and the RF switching time which is the RF LO retune time are separate from one another. There was no agreement on the relative positioning of the RF retune time and the preparation time. Some companies felt that these two times could be placed simultaneously while others felt that they need to be placed sequentially to accommodate the least capable UEs which cannot perform both functions simultaneously. From our reading of the spec there are numerous examples of sequential positioning of the preparation time and the RF retune time [1]. As the LO is shared between Uu and SL a LO retuning time which is several symbols in duration will cause the loss of data when switching.  Therefore, a scheduling restriction is needed for Uu to SL or SL to Uu intra-band switching. Furthermore, the relative positioning of the preparation time and LO retune time can impact the length of the scheduling restriction as well. Therefore, we are of the opinion that the relative positioning of these two times is a RRM topic and should be handled in the RRM session.  We would like to propose that the relative positioning of the preparation and the LO retune times and the associated scheduling restriction be discussed in the RRM session and if this is agreeable then we agree to a RF LO retune time (RF switching time) of 140 us.  
Observation1: RF switching time is the RF LO retune time 
Observation2: Preparation time and RF LO retune time is separate from one another
Proposal 1: The relative positioning of the preparation time and the RF LO retune time should be discussed in the RRM session. 
Proposal 2: If proposal 1 is acceptable then we are agreeable to an intra-band RF LO retune time of 140us

2.2 Time masks for same carrier switching
In RAN4#100-e the time masks for same carrier switching without change in bandwidth was agreed and captured in TR38.785 [2]. Upon further inspection of TR38.875 it seems that the verbiage relating to the carriers having the same bandwidth is missing and this paper outlines the necessary modifications required to correct this omission.
Currently TR 38.875 captures the following for same carrier switching:
For the TDM operation in same carrier, the following transmit ON/OFF time mask are applied.
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Figure 5.2.3.2.1-1: ON/OFF Time mask for TDM operation in same carrier from NR Uu to NR SL in licensed band
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Figure 5.2.3.2.1-2: ON/OFF Time mask for TDM operation in same carrier from NR SL to NR Uu in licensed band 
According to the agreement in RAN4#101-e the agreement was as follows [3]:
Issue 1-1-1: Different cases for switching time mask
Agreement: To consider such cases for switching time mask:
· Case A: Same bandwidth with same carrier frequency
· Case B: Different bandwidths with same carrier frequency
· Case C: 
· Same bandwidth with different carrier frequency
· Different bandwidth with different carrier frequency
· Define one time mask requirement for Case A and one time mask requirement for Case B and Case C
· Requirement with case A is not mandated if the switching time for case A is smaller than Case B.

Based on this agreement the verbiage relating to the same bandwidth is missing for the same carrier switching cases captured in the TR38.785.
We propose adding the ‘same bandwidth’ verbiage as detailed in the annex below to capture the relevant text 
Proposal 3: Add ‘same bandwidth’ verbiage in the same carrier switching time masks in section 5.2.3.2.1 of TR37.785 as indicated in annex below.

Conclusion
In this paper the relative positioning of the preparation time and RF retune time were discussed, and the following observations and proposals are made:
Observation1: RF switching time is the RF LO retune time 
Observation2: Preparation time and RF LO retune time is separate from one another
Proposal 1: The relative positioning of the preparation time and the RF LO retune time should be discussed in the RRM session. 
Proposal 2: If proposal 1 is acceptable then we are agreeable to an intra-band RF LO retune time of 140us
We detail the necessary changes to TR 37.785 to add the wording ‘same bandwidth’ to the same carrier time masks detailed in section 5.2.3.2.1. For this purpose, we make the following proposal:
Proposal 3: Add ‘same bandwidth’ verbiage in the same carrier switching time masks in section 5.2.3.2.1 of TR37.785 as indicated in annex below.

Annex - Time masks for same carrier switching

--Start of changes1
[bookmark: _Toc405202255][bookmark: OLE_LINK65]5.2.3.2 Tx requirements for intra-band V2X operation with TDM operation
5.2.3.2.1	Additional Tx requirements for TDM operation
To decide the switching position for TDM operation in same/different carrier, RAN4 would be considered as following priority rule in TS38.321
- if both sl-PrioritizationThres and ul-PrioritizationThres are configured, the value of the priority of each NR SL and NR Uu is over the each threshold, then NR Uplink is high priority than NR SL transmission.
- if both sl-PrioritizationThres and ul-PrioritizationThres are configured, the value of the priority of each NR SL and NR Uu is lower the each threshold, NR Uplink is high priority than NR SL transmission.
- if both sl-PrioritizationThres and ul-PrioritizationThres are configured, the value of the priority of NR SL is lower the sl-PrioritizationThres and NR Uu is over the ul-PrioritizationThres, then NR uplink is high priority than NR SL transmission.
- if both sl-PrioritizationThres and ul-PrioritizationThres are configured, the value of the priority of NR SL is over the sl-PrioritizationThres and NR Uu is lower the ul-PrioritizationThres, then NR SL transmisison is high priority than NR uplink.

For the TDM operation in same carrier and same bandwidth, the following transmit ON/OFF time mask are applied.
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Figure 5.2.3.2.1-1: ON/OFF Time mask for TDM operation in same carrier and same bandwidth from NR Uu to NR SL in licensed band
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Figure 5.2.3.2.1-2: ON/OFF Time mask for TDM operation in same carrier and same carrier bandwidth from NR SL to NR Uu in licensed band 
--End of changes1
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