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1 Introduction
There is much discussion in the last several RAN2 meetings about RAT/interface selection. Below are the related agreements.

RAN2#104 meeting agreements:
Agreements

1:
RAN2 assumes that the candidate RAT(s) with SL should be associated with service type by upper layer.
2:
RAN2 assumes for a given V2X service type, it may be associated with: 1) LTE RAT only, 2) NR RAT only, FFS on 3) LTE or NR RAT and 4) LTE and NR RAT. We can ask SA2 suggestion/guideline on 3) and 4).
3:
RAN2 assumes Tx profile based approach is considered as baseline for RAT selection of SL. RAN2 is suggested to further discuss the RAN2 impacts of V2X service type and RAT mapping approach.
4:
RAN2 assumes RAT selection is only applied to V2X broadcast and for any V2X unicast and groupcast service, it is communicated over NR only. We will ask if SA2 has any concern/feedback on it.
5:
The availability of Uu/PC5 will be informed to upper layer and the upper layer performs the Uu/PC5 interface selection. FFS on what availability implies, how AS to decide availability of Uu/PC5 and whether we need to specify it.
RAN2#105 meeting agreements:
Agreements on RAT/interface selection:

1: The access stratum is not provided with a mapping between V2X services and related radio interfaces.

2: Irrespective of the UE coverage status and RRC status, the UE access stratum signals to UE upper layers the Uu/PC5 availability information, and UE upper layer selects the radio interface.

3: Agrees on the need of the criteria for UE access stratum to determine the availability/unavailability of Uu interface for V2X communication.

4: The UE in-coverage/out-of-coverage status is used as baseline to determine the availability/unavailability of the Uu radio interface. Need of others may be discussed in WI.

5: We will specify the criteria but we will not specify exactly when the Uu availability/unavailability is signaled from UE access stratum to UE upper layer.

6: Agrees there is no need to specify what UE access stratum should signal to UE upper layer related to Uu interface availability/unavailability.

7: The need to specify the criteria for UE access stratum to determine the availability/unavailability of PC5 interface may be discussed in WI. 
In this contribution, we give our considerations on the possible enhancements to “Tx profile” approach for PC5 RAT selection and justify the necessity to support a uniform RAT/interface selection, i.e., interface selection and PC5 RAT selection should take place jointly at the same time instead of separately as two steps.
2 Discussion
2.1 Enhancements to “Tx profile” approach for PC5 RAT selection
For Key Issue #2 (3GPP PC5 RAT selection for a V2X application) in TR23.786 [1], it is concluded that Solution #12 is selected for normative work. In this solution, it is proposed to use the "Tx Profiles" approach to solve PC5 RAT selection for a V2X application by extending "Tx Profiles" to cover NR PC5 transmission mechanisms. After checking the service type (PSID/ITS-AID) of a packet from the upper layer, the V2X layer would pass the packet to the applicable LTE and/or NR PC5 AS layer(s) in accordance with the "Tx Profile(s)" for transmission. In other words, PC5 RAT(s) and Tx Profile(s) are selected at the same time, or PC5 RAT(s) is selected during the selection procedure of Tx Profile(s).
Observation 1. PC5 RAT selection is realized during the "Tx Profiles" selection procedure. 
"Tx Profiles" based solution is introduced in Rel-15 LTE-V2X WI to solve the backward-compatibility issue with Rel-14 V2X regarding LTE PC5 transmission of V2X messages. This backward-compatibility issue mainly happens because Rel-15 LTE PC5 PHY format (modulation and TBS size) is incompatible with the Rel-14 LTE PC5 PHY format which means when a Rel-15 UE transmits V2X message by using Rel-15 LTE PC5 PHY format, Rel-14 UEs cannot decode the V2X message. 
To resolve the backward-compatibility issue with Rel-14 LTE PC5 V2X, a mapping of services types to "Tx Profiles" would be configured to a Rel-15 UE during service authorization [2] so that the UE would select a "Tx Profile" to use based on the service type provided by upper layer. 
As mentioned above, there are two existing TX profiles are defined for LTE V2X use cases. For NR V2X, it is possible that more than one different PHY TX formats are to be supported since the scope of NR V2X study contains many physical layer features. 
Proposal 1.  A couple of "Tx Profiles" should be introduced to cover different NR PC5 PHY TX formats. 

Need to notice that during the existing Rel-15 "Tx Profiles" selection, only service type is considered without any AS information. However for the Rel-16 "Tx Profiles" selection which is also used to realize PC5 RAT(s) selection, at least the PC5 availability information should be considered as has been agreed in the last two RAN2 meetings. 
Observation 2. In Rel-15 only service type is considered in the "Tx Profiles" selection procedure without additional AS information.
Proposal 2.  "Tx Profiles" approach should be enhanced to consider at least the PC5 availability information.
The possible enhanced "Tx Profiles" approach is illustrated in Fig.1 below. The procedures would be:
1) During service authorization, the "Tx Profiles" are configured in the UE and associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications.
2) LTE PC5/NR PC5 availability information is provided to the V2X layer by the AS layer.
3) The V2X layer checks the V2X service of a packet from the upper layer (e.g. based on PSID/ITS-AID) as well as the PC5 availability information from the AS layer, then locates the corresponding "Tx Profile(s)".

4) The V2X layer passes the packet to the applicable LTE and/or NR PC5 AS layer(s) in accordance with the "Tx Profile(s)" for transmission.
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Figure 1  Example of Tx Profile selection procedure for PC5 RATs
2.2 Interface selection

Due to the limited TU and heavy work load, only simple agreements were achieved on the topic of path selection in Rel-14 LTE V2X. 

RAN2#94

-
If both Uu and PC5 are configured for V2V transmissions, it is left up to UE upper layers which path is selected.   
RAN2#95

-
AS informs upper layer of the path configuration. From RAN2 point of view, path switching is done by UE upper layer and there is no need to specify AS layer information to upper layer for the sake of path switching.    
The agreements reveals that in Rel-14 LTE V2X, the Uu and PC5 selection is up to UE upper layers without additional AS information provided. Compared to the Rel-14 path selection approach, the Uu/PC5 availability information from AS layer would be considered in Rel-16 NR V2X interface selection which is agreed in RAN2#104 meeting. The possible enhanced Uu/PC5 interface selection is illustrated in Fig.2 below.
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Figure 2  Example of Uu/PC5 interface selection procedure
It is not hard to notice that the selection procedures illustrated in Fig.1 and Fig.2 is similar. With the link availability information from the UE As layer, the V2X layer decides and indicates the applicable PC5 RAT (LTE PC5 or NR PC5) or the applicable interface (Uu or PC5). 
Observation 3. The procedures for PC5 RAT selection and Uu/PC5 interface selection are consistent.
However it is still controversial whether interface selection and RAT selection should take place jointly at the same time or separately as two steps [3]. In our view, the two procedures should be take place jointly at the same time otherwise there may be some problems. 
If two-step procedure is applied, the first question is which selection procedure should be performed first? 

· Case 1: Interface selection is performed first and PC5 interface is selected, then further PC5 RAT selection is also required. As analysed above, the V2X layer would decide the corresponding "Tx Profile(s)" based on the service type (e.g. PSID/ITS-AID) from upper layer and PC5 availability information from the AS layer. Considering the SA2 clarification in the LS [4] that no V2X service is expected to be required to support multiple PC5 RATs, i.e. any V2X service can be configured to use only one RAT. If the service authorization indicates this service could only be mapped on LTE PC5 RAT and the AS layer indicates the LTE PC5 RAT is unavailable right now, then the UE would be unable to transmit the service data. 
· Case 2: Interface selection is performed first and Uu interface is selected, then the criterion defined in TS 38.304 for the selection between LTE Uu and NR Uu could be used and PC5 RAT selection procedure is not needed.
· Case 3: If PC5 selection is performed first, the data transmission problem happened in case 1 may also exist. Fortunately, Uu interface may be the last straw. 
Observation 4. There may be a data transmission issue if PC5 RAT selection and interface selection take place separately as two steps.
To simplify the selection procedure and avoid the potential transmission problem mentioned above, we propose to use a unified procedure for the selection of interface and PC5 RAT(s). 
Proposal 3.  Interface selection and RAT selection should take place jointly at the same time.
3 Conclusion

Observation 1. PC5 RAT selection is realized during the "Tx Profiles" selection procedure. 
Observation 2. In Rel-15 only service type is considered in the "Tx Profiles" selection procedure without additional AS information.

Observation 3. The procedures for PC5 RAT selection and Uu/PC5 interface selection are consistent.

Observation 4. There may be a data transmission issue if PC5 RAT selection and interface selection take place separately as two steps.

Proposal 1.  A couple of "Tx Profiles" should be introduced to cover different NR PC5 PHY TX formats. 

Proposal 2.  "Tx Profiles" approach should be enhanced to consider at least the PC5 availability information.

Proposal 3.  Interface selection and RAT selection should take place jointly at the same time.
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