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1.	Introduction
In TR38.785 the switching priority rules are stated for information purposes.  We believe that these rules need to be discussed further. Also, in TR38.785 the permissible intra-band V2X modes of operation were captured based on the understanding prevalent at the time of writing. Based on the latest agreements we believe that further discussion on the operation scenarios is needed. 
 Recently, specifications for V2X intra-band concurrent operation were added to 38.101-1. Upon examination of these specifications we think that there needs to be further clarification on which Uu and SL modes of operation these specifications apply. In this paper we present our views on how to resolve this ambiguity. 
2. 	Discussion
2.1 RF switching priority for V2X intra-band con-current operation with same and different carriers in TDD bands
In TR38.785 [1] the switching priority is stated for same and different carrier TDM operation for determining the switching position in section 5.2.3.2.1 as given below:

[bookmark: _Toc45890622][bookmark: _Toc45891846][bookmark: _Toc45892256][bookmark: _Toc45892666][bookmark: _Toc52353079][bookmark: _Toc53174902][bookmark: _Toc61378222][bookmark: _Toc61378697][bookmark: _Toc67953887][bookmark: _Toc68733554][bookmark: _Toc68784870][bookmark: _Toc76736826][bookmark: _Toc93916662]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.

According to TS38.321 higher priority is based on being less than the threshold and not more as stated in the above text in section 5.2.3.2.1. For example, in the 3rd bullet where NR SL is lower than the sl-Prioritization threshold and NR UL is above the ul-Prioritization threshold NR SL should have higher priority over NR Uu. Also, in the 4th bullet where the opposite is stated NR UL should have higher priority over NR SL. Bullets 3 and 4 do not seem to be consistent with what is written in TS38.321 and TS.213.
Observation 1: The wording on determining priority in section 5.2.3.2.1 where one link is above its threshold value and the other link is below its threshold value does not seem to be consistent with the information given in TS38.321
Also, it is not clear from which part of TS38.321 the first two bullets in the above list were obtained.  From reading TS38.321 and TS38.213 it can be seen that prioritization is a complex topic that has many different scenarios and adding the above bullets can cause confusion especially if they differ from what is in these specifications.
Observation 2: Prioritization is a complex topic and the bullets in TR38.785, section 5.2.3.2.1 can cause confusion especially when they differ from what is written in TS38.321 
For these reasons we suggest that these bullets be removed from TR38.785 and we state that “To decide switching position for TDM in same/different carrier RAN4 will follow the priority rules outlined in TS38.321 and TS38.213”

Proposal 1: Remove bullets pertaining to prioritization rules from TR38.785, section 5.3.2.1 and state that “To decide switching position for TDM in same/different carrier RAN4 will follow the priority rules outlined in TS38.321 and TS38.213”
 2.2 Intra-band V2X operation scenarios
In TR38.785 [1] the intra-band V2X operation restriction for FDM operation in TDD bands are given as follows:

For intra-band contiguous and non-contiguous V2X con-current operation with FDM operation, simultaneous UL transmission and SL reception in TDD band are not allowed. 

We believe that the goal of the above statement was to clarify that only simultaneous transmission or simultaneous reception on Uu and SL are allowed. Also, at the time this agreement was made as the SL transmission timing was fully aligned to DL and the NTA_offset=0 the case of simultaneous SL transmission and UL reception did not need to be considered.  However, in RAN4#101-e it was agreed that SL would follow RAN1 Rel-16 NTA-offset. In this case SL transmission and UL reception may not be fully time aligned and interference between SL and Uu will still be present. Therefore, it is suggested that the text in TR38.785 be modified as follows:
For intra-band contiguous and non-contiguous V2X con-current FDM operation, simultaneous Uu transmission and SL reception or simultaneous SL transmission and Uu reception in a TDD band is not allowed. 

Proposal 2: Adopt the following modification for TR38.785. To clarify the operational modes for FDM operation

For intra-band contiguous and non-contiguous V2X con-current FDM operation, simultaneous Uu transmission and SL reception or simultaneous SL transmission and Uu reception in a TDD band is not allowed. 

The above statement clarifies that only simultaneous TX on Uu and SL or simultaneous RX on Uu and SL is allowed for intra-band contiguous and non-contiguous V2X con-current operation with FDM operation in TDD bands.

In the current TR38.785 it is stated
In Rel-17, SL transmission timing remains aligned with UL timing as defined in Rel-16. When it comes to intra-band Uu and V2X operation in a licensed band, it is more likely to have self-interference between Uu and SL, especially for the same carrier. Uu timing and SL timing are illustrated in figure 5.2.1-1.


According to the agreement made in RAN4#101-e the SL transmission is aligned to DL timing [2] and so the above wording should be corrected as follows:In Rel-17, SL transmission timing remains aligned with DL timing as defined in Rel-16. When it comes to intra-band Uu and V2X operation in a licensed band, it is more likely to have self-interference between Uu and SL, especially for the same carrier. Uu timing and SL timing are illustrated in figure 5.2.1-1.


Proposal 3: Correct the wording in TR38.785 to reflect the agreements made on aligning SL transmission to DL timing in RAN4#101-e
A TR that proposes the above changes to the current TR38.785 is presented below:
2.3 Specification of intra-band con-current operation
Recently specifications for intra-band concurrent operation were added to the transmitter and receiver characteristics sections of TS38.101-1[3]. Upon further inspection of 38.101-1 it is seen that certain sections of this document do not clearly define whether these specifications are for both simultaneous and non-simultaneous Uu and SL operation.
Observation 3: Current version of TS38.101-1 specification is not clear on whether the V2X intra-band con-current specifications applies to either or both Uu and SL simultaneous and non-simultaneous operation
In most instances the current wording in 38.101-1 specifies that con-current operation must meet CA specifications. In our opinion this implies that these con-current specifications are for simultaneous Uu and SL operation. 
Observation 4: Current V2X intra-band con-current specifications stated in 38.101-1 are for simultaneous Uu and SL operation
This means that additional specifications must be outlined for non-simultaneous operation as well. We propose for non-simultaneous operation that Uu and SL follow their respective specifications similar to what is outlined for inter-band concurrent operation. 
Proposal 4: Intra-band con-current non-simultaneous Uu and SL operation should follow their respective licensed band and V2X specifications

An accompanying CR [4] outlines the proposed intra-band con-current operation changes to 38.101-1.
Conclusion
In this paper the topic of determining the RF switching priority for V2X intra-band con-current operation, intra-band V2X operation scenarios and specifications for intra-band con-current operation were discussed and the following observations and proposals are made:
Observation 1: The wording on determining priority in section 5.2.3.2.1 where one link is above its threshold value and the other link is below its threshold value does not seem to be consistent with the information given in TS38.321
Observation 2: Prioritization is a complex topic and the bullets in TR38.785, section 5.2.3.2.1 can cause confusion especially when they differ from what is written in TS38.321 
Proposal 1: Remove bullets pertaining to prioritization rules from TR38.785, section 5.3.2.1 and state that “To decide switching position for TDM in same/different carrier RAN4 will follow the priority rules outlined in TS38.321 and TS38.213”
Proposal 2: Adopt the following modification for TR38.785. To clarify the operational modes for FDM operation

For intra-band contiguous and non-contiguous V2X con-current FDM operation, simultaneous Uu transmission and SL reception or simultaneous SL transmission and Uu reception in a TDD band is not allowed. 

Proposal 3: Correct the wording in TR38.785 to reflect the agreements made on aligning SL transmission to DL timing in RAN4#101-e

Observation 3: Current version of TS38.101-1 is not clear on whether the V2X intra-band con-current specifications applies to either or both Uu and SL simultaneous and non-simultaneous operation
Observation 4: Current V2X intra-band con-current specifications stated in 38.101-1 are for simultaneous Uu and SL operation
Proposal 4: Intra-band con-current non-simultaneous Uu and SL operation should follow their respective licensed band and V2X specifications

Annex – TP for TR38.785
--Start of changes
To decide the switching position for TDM operation in same/different carrier, RAN4 would be considered as following will follow the priority rules outlined in TS38.321 and TS38.213.
- 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

--End of changes

--Start of changes

[bookmark: _Toc36034753][bookmark: _Toc42537348][bookmark: _Toc46356413][bookmark: _Toc52566327][bookmark: _Toc72931428][bookmark: _Toc73026093][bookmark: _Toc93916655]5.2.1	Intra-band V2X operation scenarios and basic assumptions
For intra-band V2X operation, both TDM and FDM between Uu and SL are considered. The prioritization of operating scenarios including TDM and FDM and respective basic RF architecture for operating scenarios are defined as follows:
· [bookmark: MCCQCTEMPBM_00000035][bookmark: MCCQCTEMPBM_00000057][bookmark: MCCQCTEMPBM_00000079][bookmark: MCCQCTEMPBM_00000101][bookmark: MCCQCTEMPBM_00000122][bookmark: MCCQCTEMPBM_00000143]1st priority: TDM with same carrier or different carrier (Single RF chain for Tx as baseline)
· [bookmark: MCCQCTEMPBM_00000034][bookmark: MCCQCTEMPBM_00000056][bookmark: MCCQCTEMPBM_00000078][bookmark: MCCQCTEMPBM_00000100][bookmark: MCCQCTEMPBM_00000121][bookmark: MCCQCTEMPBM_00000142]RAN4 allow TDM operation between spectrally partially used PC5 SL and Uu UL/DL operation in a licensed TDD band regardless of adjacent/ non-adjacent carrier
· 2nd priority: FDM with adjacent carrier (Separate RF chain for Tx as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain for Tx as baseline)
Other UE RF architecture is not precluded from implementation perspective.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In Rel-17, RAN4 focus on TDD band for intra-band V2X operation and deprioritize FDD band. FDD band can be studied once operators have a request. 
For intra-band contiguous and non-contiguous V2X con-current operation with FDM operation, simultaneous UL transmission and SL reception in TDD band are not allowed. 
For intra-band contiguous and non-contiguous V2X con-current  FDM operation, simultaneous Uu transmission and SL reception or simultaneous SL transmission and Uu reception in TDD band is not allowed. 

In Rel-17, SL transmission timing remains aligned with UL  DL timing as defined in Rel-16. When it comes to intra-band Uu and V2X operation in a licensed band, it is more likely to have self-interference between Uu and SL, especially for the same carrier. Uu timing and SL timing are illustrated in figure 5.2.1-1.

--End of changes
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