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Abstract of the contribution: This contribution analysed system migration use cases and requirements, and proposed a solution for the system migration.
1.
 Introduction

As described in key issue #12 (clause 5.12 of TR 23.786), system migration and interworking needs to be supported, with the following aspects to be addressed:

-
For PC5, how to support a 5GS V2X capable UE's communication with EPS V2X capable UE for the common services, e.g. basic safety related V2X services. This includes for example the selection of the PC5 RAT and features to use such that the 5GS V2X capable UE's message can be properly received by EPS V2X capable UEs;

-
How to operate a 5GS V2X capable UE when it is under a V2X system based on EPS, and how to operate an EPS V2X capable UE when it is under a V2X system based on 5GS, with the understanding that current 5GS interworking principles as defined in clause 5.17 of TS 23.501 [7] are also applied to V2X;

-
How to support roaming/interworking operation of the V2X UE between a V2X system based on EPC and that based on 5GC, e.g. how to handle the V2X policy/parameters from V2X Control Function via EPS and those delivered via 5GS.

In this contribution, the detailed use cases are reviewed, and the general solution and architecture requirements are derived.     
2. Discussion 

2.1 Use cases and deployment scenarios to be supported
As described in the key issue the use cases can be considered separately for PC5 based operation and Uu based operation. 
2.1.1 PC5 based V2X communication considerations

For PC5 based operation, the following are the cases to consider:

1) EPS V2X Capable UE transmitting packets for EPS V2X services, and these packets have to be decodable by 5GS V2X Capable UE;

2) 5GS V2X Capable UE transmitting packets for EPS V2X services, and these packets have to be decodable by EPS V2X UE; 

3) 5GS V2X Capable UE transmitting packets for 5GS V2X services (excluding those of EPS V2X), and these packets should use the most appropriate transmission features and do not have to be decodable by EPS V2X capable UEs. 

To satisfy the above cases, a potential solution is proposed as following:

a) The 5GS V2X Capable UE supports both Rel-16 defined 5GS V2X PC5 and Rel-15/14 defined EPS V2X PC5 interfaces;

b) When transmitting packets of EPS V2X services, 5GS V2X Capable UE uses Rel-15/14 defined EPS V2X PC5 interface, such that the packets could be received correctly by EPS V2X Capable UEs;

c) When transmitting packets of 5GS V2X services, 5GS V2X Capable UE uses Rel-16 defined 5GS V2X PC5 interfaces, such that new features can be used to support the higher QoS requirements, e.g. higher throughput and lower delays. 

d) The differentiation of the EPS V2X service and 5GS V2X services could be achieved with PSID and QoS requirements, and the Tx Profile could be used to indicate the appropriate PC5 interfaces and features to use for the transmission.    
In order to support the above operation, the 5GS V2X Capable UE and EPS V2X Capable UE need to have consistent configurations at least regarding:

· Radio resources to use for the specific PC5 interface in a particular region;

· Policy and parameters for the operation, e.g. service identifier mapping to the Tx Profile and QoS requirements. 

Similar to existing definition in TS 23.285, such configurations could be pre-configured (on the ME or UICC), or provisioned (via V2X Control Function, or via V1 from the V2X Application Server). Obviously, the provisioning approach depends on the architecture options described in Annex A of TR 23.786. 

· Considering a EPS V2X Capable UE, the provisioning method is as defined in TS 23.285 clause 5.2 (which in turn uses procedure of TS 23.303 clause 5.2.1 and 5.2.2). When such a UE moves under the coverage of a 5GS system, it is expected that configuration from EPS will continued to be used, as it cannot access 5GS provisioning methods. 

· Note that for Rel-15 V2X UE, it is possible that the UE can access 5GS via Uu. However, there is no system support of provisioning for V2X in Rel-15. The option a) of Annex A in TR 23.786 may allow such UEs to obtain configurations in a Rel-16 5GS system, depends on whether it has UE impacts. 

· Considering a 5GS V2X Capable UE, the provisioning can happen in EPS or 5GS. Therefore, the is a need to ensure that consistent configuration information is provided to the UE, and also avoid double provisioning of the configuration when UE moves between EPS and 5GS. 

· Note that some of the options in Annex A of TR 23.786 is straightforward to support this requirement, and some options requires further development to allow this. For example, the options that provides a way to allocate interaction of V2X Control Function with EPS entities will be able to achieve the above goals easily. 
2.1.2 Additional consideration for PC5 Mode 3 operations
For PC5 Mode 3 operation, network support is required. 
Therefore, a 5GS V2X UE can operates Mode 3 when it is under the coverage of a NG-RAN that supports scheduling of 5GS V2X PC5 (i.e. NR V2X PC5). In such a case, the EPS V2X PC5 of the same UE (i.e. LTE V2X PC5) can operate in Mode 3 if the same serving NG-RAN node also supports scheduling of EPS V2X PC5. Otherwise, it can fall back to Mode 4. When the 5GS V2X UE is under the coverage of a EPS system, it can operate in Mode 3 of the EPS V2X PC5 (i.e. LTE V2X PC5) if the E-UTRAN supports it. The 5GS V2X PC5 (i.e. NR V2X PC5) will operate in Mode 4. 
For a EPS V2X UE, obviously, it only operates in Mode 3 when it is connected to an EPS system. 
2.1.3 Uu based V2X communication considerations

There are two types of Uu based V2X communication defined in TS 23.285, i.e. Uu unicast based, and Uu MBMS based. 
For Uu unicast based V2X communication, it is possible for the UE to have the same service supported in EPS and 5GS, as long as architecture requirements as defined in TS 23.501, e.g. clause 4.3, clause 5.17, can be met. Certain services may be only supported in 5GS, due to for example QoS requirements. Those services will not be considered for interworking. 
For MBMS based V2X, there is no support in 5GS yet. However, this does not prevent a UE connected to 5GS to operate in Receive Only Mode (ROM) on an EPS that support MBMS based V2X to continue the services. However, in order to support this, the 5GS may need to support the provisioning of the corresponding configurations for the MBMS, e.g. the V2X USDs. 
3. Proposal
Add the following to the TR 23.786:
FIRST CHANGE

6.x
Solution #x: Solution for eV2X system migration
6.x.1
Functional Description
6.x.1.1
General description

This solution addresses Key Issue #12 (System migration and interworking for eV2X).  The use cases described in the key issue are considered separately for PC5 based operation and Uu based operation. 

6.x.1.2
PC5 based V2X communication considerations
For PC5 based operation, the following need to be supported:

· EPS V2X Capable UE transmitting packets for EPS V2X services, and these packets have to be decodable by 5GS V2X Capable UE;

· 5GS V2X Capable UE transmitting packets for EPS V2X services, and these packets have to be decodable by EPS V2X UE; 

· 5GS V2X Capable UE transmitting packets for 5GS V2X services (excluding those of EPS V2X), and these packets should use the most appropriate transmission features and do not have to be decodable by EPS V2X capable UEs. 

To satisfy the above cases, a solution is proposed with the following salient characteristics:

· The 5GS V2X Capable UE supports both Rel-16 defined 5GS V2X PC5 and Rel-15/14 defined EPS V2X PC5 interfaces;

· When transmitting packets of EPS V2X services, 5GS V2X Capable UE uses Rel-15/14 defined EPS V2X PC5 interface, such that the packets could be received correctly by EPS V2X Capable UEs;

· When transmitting packets of 5GS V2X services, 5GS V2X Capable UE uses Rel-16 defined 5GS V2X PC5 interfaces, such that new features can be used to support the higher QoS requirements, e.g. higher throughput and lower delays. 

· The differentiation of the EPS V2X service and 5GS V2X services could be achieved with PSID and QoS requirements, and the Tx Profile could be used to indicate the appropriate PC5 interfaces and features to use for the transmission.    

In order to support the above operation, the 5GS V2X Capable UE and EPS V2X Capable UE need to have consistent configurations at least regarding:

· Radio resources to use for the specific PC5 interface in a particular region;

· Policy and parameters for the operation, e.g. service identifier mapping to the Tx Profile and QoS requirements. 

Similar to existing definition in TS 23.285 [5], such configurations could be pre-configured (on the ME or UICC), or provisioned (via V2X Control Function, or via V1 from the V2X Application Server). The provisioning approach depends on the architecture options described in Annex A. 

-
For a EPS V2X Capable UE, the provisioning method is as defined in TS 23.285 [5] clause 5.2 (which in turn uses procedure of TS 23.303 clause 5.2.1 and 5.2.2). When such a UE moves under the coverage of a 5GS system, it is expected that configuration from EPS will continued to be used, as it cannot access 5GS provisioning methods. 


-
For a 5GS V2X Capable UE, the provisioning can happen in EPS or 5GS. Therefore, the is a need to ensure that consistent configuration information is provided to the UE, and also avoid double provisioning of the configuration when UE moves between EPS and 5GS. 


6.x.1.3 Additional consideration for PC5 Mode 3 operations

For PC5 Mode 3 operation, network support is required. The assumed operation is as following:
Therefore, a 5GS V2X UE can operates Mode 3 when it is under the coverage of a NG-RAN that supports scheduling of 5GS V2X PC5 (i.e. NR V2X PC5). In such a case, the EPS V2X PC5 of the same UE (i.e. LTE V2X PC5) can operate in Mode 3 if the same serving NG-RAN node also supports scheduling of EPS V2X PC5. Otherwise, it can fall back to Mode 4. When the 5GS V2X UE is under the coverage of a EPS system, it can operate in Mode 3 of the EPS V2X PC5 (i.e. LTE V2X PC5) if the E-UTRAN supports it. The 5GS V2X PC5 (i.e. NR V2X PC5) will operate in Mode 4. 
Editor’s Note: The Mode 3 operation details and the falling back to Mode 4 requires RAN’s confirmation. 
For a EPS V2X UE, obviously, it only operates in Mode 3 when it is connected to an EPS system. 

6.x.1.4 Uu based V2X communication considerations

There are two types of Uu based V2X communication defined in TS 23.285 [5], i.e. Uu unicast based, and Uu MBMS based. 

For Uu unicast based V2X communication, it is possible for the UE to have the same service supported in EPS and 5GS, as long as architecture requirements as defined in TS 23.501 [7], e.g. clause 4.3, clause 5.17, can be met. Certain services may be only supported in 5GS, due to for example QoS requirements. Those services will not be considered for interworking. 

For MBMS based V2X, there is no support in 5GS yet. However, this does not prevent a UE connected to 5GS to operate in Receive Only Mode (ROM) on an EPS that support MBMS based V2X to continue the services. However, in order to support this, the 5GS may need to support the provisioning of the corresponding configurations for the MBMS, e.g. the V2X USDs. 

6.x.2
Procedures

TBD
Editor’s Note: This will be defined after the confirmation of the eV2X system architecture option. 
6.x.3
Impact on existing entities and interfaces
TBD

6.x.4
Topics for further study

Interaction between EPS and 5GS in configuration parameter provisioning based on eV2X system architecture option selection. 
6.x.5
Conclusions
TBD
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