SA WG2 Meeting #128bis
S2-188074
Sophia Antipolis, France, 20-24 August 2018
(was S2-18xxxx)
Source:
Qualcomm Incorporated

Title:
Support for eMBMS with 5GS independent unicast for eV2X
Document for:
Discussion/Approval

Agenda Item:
6.6
Work Item / Release:
FS_eV2XARC/Rel-16
Abstract of the contribution: This contribution proposed a solution to support broadcast delivery mechanism for eV2X.
1. Background
The support of broadcast delivery of V2X messages when UE is in 5GS has been discussed for several meetings, and a new key issue (key issue#14) was added in TR 23.786 in SA2#128. 
A solution to this issue was once included in S2-185850 (and removed by S2-186647 to give more time of the key issue discussion). 

The key issue#14 for eV2X touches on the general matter of broadcast delivery support in 5GS, which is a common topic for eV2X and 5G CIOT study. This contribution proposes the solution for eV2X based on that of S2-185850, and a related solution for 5G CIOT is in S2-187893. With these, a consistent architecture for broadcast delivery can be used for both eV2X and 5G CIOT.     

2. Receiving MBMS for a UE registered in 5GS

Existing MBMS architecture in TS 23.246 [2], clause D.2.3 defines the following UE Scenarios: 

D.2.3
UE Aspects

Different scenarios can be supported from the perspective of the UE. The following is a non-exhaustive list of possible scenarios:

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN. The UE follows the same functionality as defined in clause 5.2.

UE Scenario 2:
The UE receives broadcast MBMS service without PLMN subscription over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. The UE acts in Receive Only mode as defined in Annex E.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the PLMN for which it has unicast subscription), and receive MBMS service through a different PLMN. The UE acts in Receive Only mode with independent unicast as defined in Annex E.

The idea of "UE Scenario 3" is that the UE receives MBMS with independent Unicast. The UE in this case is operating in Receive-Only Mode (ROM) as defined in Annex E. If we assume that the independent unicast is using 5GS the UE architecture for this scenario is shown in Figure 1 (adapted from TS 23.246 [2]).
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Figure 1: UE components in Receive Only Mode and Receive Only Mode with independent 5GS unicast (adaptation of Figure E.1-1 of TS 23.246 [2])
3. Use of the ROM mode for eV2X 
In TS 23.285, the MBMS architecture for V2X was specified when EPS is used. It was clarified that the UE can receive the downlink broadcast from the PLMN other than Serving PLMN based on the V2X USD(s) obtained, i.e. use the ROM mode. 
Therefore, the same applies even when UE is connected to 5GS over unicast. The only requirement is to provide the UE with the V2X USD(s). Therefore, the three different approaches of providing the V2X USD(s) listed in TS 23.285 can be used as well:

-
Existing MBMS service announcement mechanisms specified in TS 23.246 [8] and TS 26.346 [11].
-
Provisioning via 5GS from V2X Control Function.

-
Provisioning from the V2X Application Server via V1 reference point.
Following Figure 2 shows architecture that supports the MBMS ROM operation with UE connected to 5GS. 
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Figure 2: Network architecture for receiving MBMS from EPC and independent unicast from 5GS
For UE that is connected via 5GS, it can access the V2X Application Server via the NG-Uu connections using unicast mechanism. Over this link, UE could obtain configurations for V2X operation, including the V2X USD(s) for receiving MBMS traffic over the EPS MBMS system (of the same or different PLMNs). Such configurations can be delivered via either the provisioning mechanism defined for V2X in 5GS (e.g. from V2X Control Function or PCF – not shown in the figure), or from the V2X Application Server via V1. 

In case the EPS MBMS system is in another PLMN than that of the 5GS, the V2X Application Server would handle the interaction with the MBMS system of that PLMN. The UE is configured with the V2X Application Server information for the service access, similar to that defined in TS 23.285. There is no UE impacts in this aspect.    
4. Conclusion and proposal
It is proposed to document the solution in TR 23.786.
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6.X
Solution #X: Support for eMBMS with 5GS independent unicast for eV2X
6.x.1
Functional Description

6.x.1.1
General description

This solution addresses key issue#14 (clause 5.14) Support of broadcast over NG-Uu by using EPS based eMBMS with 5GS independent unicast. 
This solution assumes that the V2X Application Server in charge of the broadcast traffic generation has access to the EPS based MBMS system serving the area of the UE. The EPS based eMBMS system is as defined in TS 23.285 [5].  

6.x.1.2
Solution description
6.x.1.2.1
Support of receiving eMBMS traffic for UE connected to 5GS
The MBMS architecture in TS 23.246 [2], clause D.2.3 defines the following UE Scenarios: 

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN. The UE follows the same functionality as defined in clause 5.2.

UE Scenario 2:
The UE receives broadcast MBMS service without PLMN subscription over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. The UE acts in Receive Only mode as defined in Annex E.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the PLMN for which it has unicast subscription), and receive MBMS service through a different PLMN. The UE acts in Receive Only mode with independent unicast as defined in Annex E.

In TS 23.285, all three secenarios are supported. However, when UE is under the coverage of 5GS, UE Scenario 1 may not be usable due to the lack of broadcast delivery mechanism. In this case, UE Secenario 2 or 3 can be still used for the V2X UE. 

The UE in this case is operating in Receive-Only Mode (ROM) as defined in Annex E. Specifically, for UE Scenario 3, if the independent unicast for UE is using 5GS, the UE architecture for these scenarios is shown in Figure 6.x.1.2.1-1, based on the illustration in TS 23.246 [xx].
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Figure 6.x.1.2.1-1: UE components in Receive Only Mode and Receive Only Mode with independent 5GS unicast

6.x.1.2.2
Using the EPS eMBMS ROM for eV2X
In TS 23.285 [5], the eMBMS architecture for V2X was specified when EPS is used. It was clarified that the UE can receive the downlink broadcast from the PLMN other than Serving PLMN based on the V2X USD(s) obtained, i.e. use the ROM mode. 

Therefore, the same applies even when UE is connected to 5GS over unicast. The only requirement is to provide the UE with the V2X USD(s). Therefore, the three different approaches of providing the V2X USD(s) listed in TS 23.285 [5] can be used as well:

-
Existing MBMS service announcement mechanisms specified in TS 23.246 [xx] and TS 26.346 [yy].

-
Provisioning via 5GS from V2X Control Function.

-
Provisioning from the V2X Application Server via V1 reference point.

Following Figure 2 shows architecture that supports the MBMS ROM operation with UE connected to 5GS. 
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Figure 6.x.1.2.2-1: Network architecture for receiving MBMS from EPC and independent unicast from 5GS

For UE that is connected via 5GS, it can access the V2X Application Server via the NG-Uu connections using unicast mechanism. Over this link, UE could obtain configurations for V2X operation, including the V2X USD(s) for receiving MBMS traffic over the EPS MBMS system (of the same or different PLMNs). Such configurations can be delivered via either the provisioning mechanism defined for V2X in 5GS (e.g. from V2X Control Function or PCF – not shown in the figure), or from the V2X Application Server via V1. 

In case the EPS MBMS system is in another PLMN than that of the 5GS, the V2X Application Server would handle the interaction with the MBMS system of that PLMN. The UE is configured with the V2X Application Server information for the service access, similar to that defined in TS 23.285 [5]. There is no UE impacts in this aspect.    
6.x.2
Procedures
Since the EPS MBMS system is used, the procedure as defined in TS 23.285 [5] clause 5.4.2 can be resused. 

6.x.3
Impact on existing entities and interfaces

There is no impact to the UE, as the UE as specified in TS 23.285 [5] already supports Receive Only Mode operation for MBMS in EPS. 

There is no impact to 5GS, as it only provides unicast access to UE as normal.
In case the UE provides NG-RAN Cell IDs to the V2X Application Server, as in clause 5.4.2.1 of TS 23.285 [5], either the V2X Application Server or the BM-SC needs to be able to derive the correct MBMS Service Area and SAI list based on that.    
6.x.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.x.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
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