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Abstract of the contribution: This paper proposes a conclusion for Key Issue#2 into TR 23.786.
1. Discussion
For Key Issue #2 (3GPP PC5 RAT selection for a V2X application), it can be considered that Tx Profiles defined in Rel-15 for LTE PC5 will be also needed for NR PC5 because there would be various transmission mechanism for NR PC5. Therefore, it is proposed to use Tx Profiles to select PC5 transmission mechanism not only for LTE PC5 but also for NR PC5.
Observation 1: Tx Profiles defined in Rel-15 for LTE PC5 will be also needed for NR PC5 because there would be various transmission mechanisms for NR PC5.
Proposal 1: It is proposed to use Tx Profiles to select PC5 transmission mechanism not only for LTE PC5 but also for NR PC5.
However, we need to think about whether V2X layer needs to identify "PC5 RAT type (i.e. LTE PC5 or NR PC5)" for interaction with AS layer. This is because of the assumption that V2X layer has no knowledge on the contents of Tx Profiles which means V2X layer would not know whether LTE PC5 or NR PC5 is corresponding to any identified Tx Profile.
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Figure 1: V2X layer/AS layer interaction – Approach#1
If it is assumed that V2X layer/AS layer interaction is performed as illustrated in Figure 1, V2X layer betters know PC5 RAT type mapped with the V2X service so that V2X layer will pass the packet with the identified Tx Profile only to the corresponding AS layer instead of passing them to both AS layers. Figure 2 shows the V2X layer/AS layer interaction in this case and it is considered efficient for V2X layer/AS layer interaction and AS layer operations.
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Figure 2: V2X layer/AS layer interaction – Approach#2
Observation 2: In addition to Tx Profiles, PC5 RAT type would be needed for PC5 RAT selection for a V2X application in the mapping information so that V2X layer can identify PC5 RAT type for the V2X packet and perform AS layer interaction accordingly.
Anyhow, V2X layer/AS layer interaction and AS layer operations described above are depending on AS layer design. Also V2X layer may derive PC5 RAT type implicitly, e.g. based on Tx Profile#, etc instead of explicitly from PC5 RAT type included in the mapping information as shown in Figure 2. 
When it comes to solutions captured in TR 23.786, Solution#12 and Solution#13 address Key Issue#2. Approach depicted in Figure 1 can be corresponding Solution#12 while approach depicted in Figure 2 can be corresponding Solution#13.

※ Note that Solution#13 needs some small update to describe "Tx Profiles" are used for NR PC5 in addition to PC5 RAT type. With this update, Solution#13 will be PC5 RAT type + Tx Profile based, so can be considered as a superset of Solution#12 (Tx Profile based).
Proposal 2: It is proposed to update Solution#13 to describe "Tx Profiles" are used for NR PC5 as well as for LTE PC5 in addition to PC5 RAT type.
However, as mentioned above, if the V2X layer can derive PC5 RAT type without PC5 RAT type included in the mapping information, for Solution#12, V2X layer/AS layer interaction and AS layer operations can work as depicted in Figure 2.
Proposal 3: Based on this, it is proposed to capture the followings as an interim conclusion for Key Issue #2 and PC5 transmission mechanism selection:

· It is recommended to select Solution #13 in clause 6.13 for the normative work. The "Tx Profiles" that are configured in the UE and associated with the V2X services are basically used for PC5 transmission mechanism selection at Access Stratum layer. It is preferred for V2X layer to be aware of PC5 RAT type and the V2X layer can derive PC5 RAT type for the V2X service explicitly or implicitly.

· NOTE:
Whether "Tx Profiles" for NR is specified will be decided in RAN WGs and Stage 3 can decide whether the mapping of PC5 RAT type and V2X services is specified as explicit provisioning parameter or can be derived from the mapping of "Tx Profile" and V2X services.
2. Proposal
The following changes are proposed in TR 23.786.
* * * * Start of 1st Change * * * * 

6.13
Solution #13: Solution for PC5 RAT and transmission mechanism selection
6.13.1
Functional Description

This solution addresses the Key Issue #2 in the perspective of 3GPP PC5 RAT selection for a V2X application.

This solution applies to the all architecture options in Annex A.

Considering vehicle communications environment, it would be expected that various types of vehicles with different capabilities and with different subscription to different PLMNs are on the same road and need to communicate each other. So, it is hardly possible to know peer UE capabilities in advance.

In addition, the LTE RAT and NR RAT may provide different characteristics in terms of data rate, latency and message transfer range, etc. So, it is possible to decide which RAT type is the most suitable PC5 RAT to meet the service requirement of a certain V2X application in advance.

Therefore, this solution proposes to define a mapping of PC5 RAT type and the V2X services (e.g. PSID or ITS-AIDs of the V2X application) which is used for PC5 RAT selection at V2X layer in order to interact with an appropriate Access Stratum layer (i.e. NR AS layer or LTE AS layer). In addition, "Tx profile" is also included in the mapping information and used for PC5 transmission mechanism selection at Access Stratum layer. The UE is provisioned with the mapping information and is able to select a PC5 RAT type and "Tx Profile" when sending V2X messages over PC5. Figure 6.13.1-1 shows the mapping information for PC5 RAT and transmission mechanism selection.

[image: image3.emf]V2XServiceIDtoTxProfileMappingRule ?

<X> +

V2XServiceIdentifier

PC5 RAT type

TxProfile


Figure 6.13.1-1: Mapping information for PC5 RAT and transmission mechanism selection
If a V2X service identified by e.g. PSID or ITS-AID is required to transfer V2X messages over LTE PC5, the V2X layer provides to LTE AS layer the "Tx Profile" associated with the same PSID or ITS-AID. 
If a V2X service identified by e.g. PSID or ITS-AID is required to transfer V2X messages over NR PC5, the V2X layer provides to NR AS layer the "Tx Profile" associated with the same PSID or ITS-AID.
Editor's note: Whether this solution is suitable and whether "Tx Profile" for NR transmission is specified are depending on design of NR PC5 that will be developed in RAN WGs.
NOTE: 
Stage 3 can decide whether the mapping of PC5 RAT type and V2X services is specified as explicit provisioning parameter or can be derived from the mapping of "Tx Profile" and V2X services.
6.13.2
Procedures

The mapping of PC5 RAT type, "Tx Profile" and V2X services (e.g. PSID or ITS-AIDs) is provided to the UE when the V2X service parameters are provisioned to the UE. How the service authorization and provisioning for eV2X communications over PC5 is provided to the UE will be studied under Key Issue #5 and architecture options in Annex A. Therefore, no further effort is required here.
6.13.3
Impact on existing entities and interfaces

UE:
-
The UE stores the mapping of PC5 RAT type, "Tx Profile" and V2X services and uses the mapping information to select a PC5 RAT type and "Tx Profile" when sending V2X messages over PC5.
PCF and/or V2X Application Server(AS):

-
PCF and/or V2X AS manage the mapping of PC5 RAT type, "Tx Profile" and V2X services, and provides the mapping information to the UE.

6.13.4
Topics for further study

Editor's note: This clause describes topics for further study.
6.13.5
Conclusions

Editor's note: This clause provides conclusions of the solution.
* * * * Start of 2nd Change * * * * 

7.x
Interim Conclusions for 5G System
For Key Issue #2 (3GPP PC5 RAT selection for a V2X application) and PC5 transmission mechanism selection, it is recommended to select Solution #13 in clause 6.13 for the normative work. The "Tx Profiles" that are configured in the UE and associated with the V2X services are basically used for PC5 transmission mechanism selection at Access Stratum layer. It is preferred for V2X layer to be aware of PC5 RAT type and the V2X layer can derive PC5 RAT type for the V2X service explicitly or implicitly.
NOTE:
Whether "Tx Profiles" for NR is specified will be decided in RAN WGs and Stage 3 can decide whether the mapping of PC5 RAT type and V2X services is specified as explicit provisioning parameter or can be derived from the mapping of "Tx Profile" and V2X services.
* * * * End of Changes * * * * 
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