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Abstract of the contribution: This paper resolves topics for further study in Solution #3 and updates the solution.
1. Discussion
There are three topics for further study related to Solution #3: V2X message transmission/reception for V2V/P Services via LTE-Uu. This paper discusses these topics related to the local MBMS architecture and provides resolutions.
	6.3.4
Topics for further study

It is FFS how to support service continuity between local networks.

It is FFS how the UE obtains necessary information for MBMS reception of V2X message such as TMGI, radio frequencies, and MBMS SAIs.
The definition of "local MBMS architecture" needs further study.


1.1  What is "local MBMS architecture"?

As described for Figure 6.3.1.1-2 showing the architecture model for localized routing of V2X messages via LTE-Uu, it is considered that the core network entities and V2X Application Server in this architecture are located close to the access network for latency improvements.
The question for localized V2X message routing via MBMS is whether all MBMS related entities should be in local or placing some of MBMS related entities locally is ok.
We think that using pre-established MBMS bearer(s) is more appropriate than activating an MBMS bearer when the V2X Application Server comes to broadcast V2X message because activating an MBMS bearer would take too much time. In this regard, it would be suitable that only MBMS related entities supporting user plane functions, i.e. BM-SC and MBMS-GW are located close to the access network for the local MBMS architecture while getting other MBMS related entities supporting only control plane functions such as MME and MCE remained in the macro network. However, the "distributed MCE architecture" in which a MCE is part of the eNB is not precluded.
Regarding the following study aspect captured in clause 5.6 “Key Issue #6: Latency improvements for eMBMS for V2X Service”, it is not seen that there is any benefit or gain in putting the control plane of BM-SC/MBMS-GW in the macro network while localizing only user plane of BM-SC/MBMS-GW. Moreover, if the separation of user plane functionality from control plane functionality in the BM-SC and MBMS-GW is made, reference points between the separated control plane and user plane functions of the BM-SC and MBMS-GW would be defined. We think this work is neither considered simple and nor the scope of this study.
-
Whether both the control plane and user plane of BM-SC/MBMS-GW need to be localized, or only user plane needs to be localized?
Observation 1: It is observed that using pre-established MBMS bearer(s) is more appropriate than activating an MBMS bearer when the V2X Application Server comes to broadcast V2X message because activating an MBMS bearer would take too much time.
Proposal 1: It is proposed that only MBMS related entities supporting user plane functions, i.e. BM-SC and MBMS-GW are located close to the access network for the local MBMS architecture.

1.2  How to support service continuity between local networks?
As the local MBMS architecture is introduced in Solution #3, service continuity issue to be resolved specific for the local MBMS architecture is how to inform the UE of eMBMS service description information (e.g. TMGI) of the neighbour local network’s MBMS. 
If the UE that has moved from one local network to the neighbour local network has to obtain eMBMS service description information in the moving-in local network, there would be significant delay to receive V2X messages broadcasted in the moving-in local network. 
Observation 2: It is observed that service continuity issue raised due to introducing the local MBMS architecture from SA2 perspective is how to inform the UE of eMBMS service description information (e.g. TMGI) of the neighbour local network’s MBMS.
Therefore, we would like to propose to inform the UE of eMBMS service description information (e.g. TMGI) of the neighbour local network’s MBMS.
In the local MBMS architecture, the V2X Application Server can activate an MBMS bearer and deactivate an active MBMS bearer to the BM-SC which the V2X AS connects with. Under the assumption that a local network has one BM-SC, the question is how many local BM-SCs (i.e. local networks) can be managed by a single V2X AS for MBMS traffic delivery. In other words, whether does one V2X AS manage only one local network or more than one local network for MBMS traffic delivery? In the proposed solution, we assume that a V2X AS manages only one local network, i.e. one BM-SC. Figure 1 depicts this so that a V2X AS is connected with a local MBMS architecture each. For brevity, Figure 1 shows only entities for the local MBMS architecture, so other entities of the local network for localized routing of V2X messages for V2V/P Services via LTE-Uu can be seen from Figure 6.3.1.1-2.
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Figure 1

Assumption 1: In the proposed solution, it is assumed that a V2X AS manages only one local network, i.e. one BM-SC, for MBMS traffic delivery as depicted in Figure 1.
The V2X AS can perform MB2 procedures such as TMGI management, activating and deactivating an MBMS bearer and etc., as specified in TS 23.468. In this sense, like GCS AS, the V2X AS can provide the UE with eMBMS service description information (e.g. TMGI) of the local network’s MBMS it manages.
Anyway, as explained above, it would be good for the UE to obtain eMBMS service description information of the neighbour local network’s MBMS in advance so that the UE can receive V2X messages broadcasted by the neighbour local network when the UE moves to the neighbour local network, without delay in obtaining eMBMS service description information of the neighbour local network’s MBMS. For this, we propose to connect the V2X AS to the neighbour BM-SC(s). The neighbour BM-SC is the BM-SC located in the local network next to the local network of the V2X AS. The reference point between the V2X AS and the neighbour BM-SC carries control plane signalling and is named xMB2-C.
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Figure 2
The V2X AS obtains eMBMS service description information of the neighbour local network’s MBMS from the neighbour BM-SC via xMB2-C. The BM-SC in the local MBMS architecture informs the neighbour V2X Application Server(s) connected via xMB2-C of eMBMS service description information such as TMGI, radio frequencies and MBMS SAIs, and the related status (i.e. activated or deactivated) whenever an MBMS bearer is activated and deactivated. Based on this information, the V2X AS provides the UE with eMBMS service description information of the neighbour local network’s MBMS.
It is noted that the V2X AS does not perform MB2 procedures such as TMGI management, activating and deactivating an MBMS bearer and etc., toward the BM-SC of the neighbour local MBMS network.
Proposal 2: It is proposed that the V2X AS obtains eMBMS service description information of the neighbour local network’s MBMS from the neighbour BM-SC via xMB2-C and provides this information to the UE as depicted in Figure 2.
1.3  How the UE obtains necessary information for MBMS reception of V2X message such as TMGI, radio frequencies, and MBMS SAIs?

As proposed already when discussing issue 1.2 above, we propose that the UE obtains necessary information for MBMS reception of V2X message such as TMGI, radio frequencies, and MBMS SAIs from the V2X Application Server rather than from the BM-SC.
Proposal 3: It is proposed that the V2X AS provides the UE with necessary information for MBMS reception of V2X message such as TMGI, radio frequencies, and MBMS SAIs.
2. Proposal
Based on the discussion above, the following changes are proposed to clause 6.3 of TR 23.785.
* * * * Start of 1st Change * * * *
6.3
Solution #3: V2X message transmission/reception for V2V/P Services via LTE-Uu

6.3.1
Functional Description

6.3.1.1
General
This solution corresponds to the Key Issue #2 "V2X message transmission/reception for V2V Service and V2P Service" and Key Issue #6 "Latency improvements for eMBMS".
The proposed solution applies to the case where the UE sends the V2X message via LTE-Uu and the V2X message is forwarded to multiple UEs over LTE-Uu as shown in Figure 6.3.1.1-1. 
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Figure 6.3.1.1-1: V2X message transmission/reception for V2V/P Services via LTE-Uu
In order to reduce the latency for transferring V2X messages for V2V/P Service using LTE-Uu, localized routing of V2X messages for V2V/P Services is proposed. For uplink/downlink unicast, SIPTO@LN defined in TS 23.401 [7] can be considered for localized routing of V2X messages originated by UEs. For downlink broadcast, local MBMS can be considered for localized routing of V2X messages destined to UEs.
Figure 6.3.1.1-2 depicts the proposed architecture for latency improvements including SIPTO@LN and local MBMS architecture for localized routing of V2X messages for V2V/P Services via LTE-Uu. It is considered that the core network entities and V2X Application Server in the proposed architecture are located close to the access network for latency improvements. For the local MBMS architecture, only MBMS related entities supporting user plane functions, i.e. BM-SC and MBMS-GW are located close to the access network.
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Figure 6.3.1.1-2: Architecture model for localized routing of V2X messages for V2V/P Services via LTE-Uu
NOTE 1:
The MCE is not shown in the figure. 

NOTE 2:
For SIPTO@LN in the figure, stand-alone GW architecture (with S-GW and L-GW collocated) is illustrated. However, SIPTO@LN with L-GW function collocated with the eNB is not precluded.
NOTE 3:
Not all relevant entities are shown in the figure.
NOTE 4:
The V2X Application Server in the figure can be considered as a V2X Service Layer.

Editor's note: Whether both unicast and broadcast are acceptable or only broadcast is acceptable for downlink in terms of latency and capacity will be investigated and decided by RAN WG2.
6.3.1.2
eMBMS service description information
The V2X Application Server can perform MB2 procedures such as TMGI management, activating and deactivating an MBMS bearer and etc., as specified in TS 23.468. Therefore, the V2X Application Server provides the UE with necessary information for MBMS reception of V2X message such as TMGI, radio frequencies, and MBMS SAIs.
6.3.1.3
Service continuity between local MBMS networks
It is assumed that a V2X AS manages only one local network, i.e. one BM-SC, for MBMS traffic delivery as depicted in Figure 6.3.1.3-1.
This solution proposes to connect the V2X Application Server to the neighbour BM-SC(s). The neighbour BM-SC is the BM-SC located in the local network next to the local network of the V2X Application Server. The reference point between the V2X Application Server and the neighbour BM-SC carries control plane signalling and is named xMB2-C.
The BM-SC in the local MBMS architecture informs the neighbour V2X Application Server(s) connected via xMB2-C of eMBMS service description information such as TMGI, radio frequencies and MBMS SAIs, and the related status (i.e. activated or deactivated) whenever an MBMS bearer is activated and deactivated. Based on this information, the V2X AS provides the UE with eMBMS service description information of the neighbour local network's MBMS. Therefore, the UE can receive V2X messages broadcasted by the neighbour local network when the UE moves to the neighbour local network, without delay in obtaining eMBMS service description information of the neighbour local network's MBMS.
It is noted that the V2X Application Server does not perform MB2 procedures such as TMGI management, activating and deactivating an MBMS bearer and etc., toward the BM-SC of the neighbour local MBMS network.
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Figure 6.3.1.3-1: Connection between the local MBMS networks
NOTE:
For brevity, the figure shows only entities for the local MBMS architecture, so other entities of the local network for localized routing of V2X messages for V2V/P Services via LTE-Uu can be seen from Figure 6.3.1.1-2.
6.3.2
Procedures

6.3.2.1
V2X message transmission/reception for V2V/P Services via LTE-Uu

[image: image6.emf] 

V2X Application  Server  

1. UE  obtains necessary  info rmation   for  MBMS  reception   of V2X  message    

U E - 1   eNB   S - GW/L - GW  

1.  UE  obtains necessary  info rmation   for  MBMS  reception   of V2X    

UE - 2  

    2 .  V2X message   for V2V/P Service  

MBMS - GW   BM - SC  

 

 

3 .  V2X message for  V2V/P Service   over MBMS  

 

 

 


Figure 6.3.2.1-1: V2X message transmission/reception for V2V/P Services via LTE-Uu
1.
UE obtains necessary information for MBMS reception of V2X message for V2V/P Services.
2.
UE-1 sends a V2X message over LTE-Uu. UE-1 has already established a SIPTO at the local network PDN connection to transmit the V2X message for V2V/P Services over LTE-Uu as described in TS 23.401 [7].

The eNB receives the V2X message and the V2X message is routed to the V2X Application Server via S-GW/L-GW.

3.
The V2X Application Server decides to forward the V2X message and the target area of the message. The V2X Application Server sends the V2X message to the target area of the message by MBMS delivery. The MBMS bearer used for MBMS delivery can be pre-established.
NOTE:
It is out of scope of 3GPP how the decision is made to forward the V2X message in the V2X Application Server related to the local network.
6.3.3
Impact on existing entities and interfaces
Editor's note: Impacts on existing nodes or functionality will be added.
6.3.4
Topics for further study




6.3.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * *
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1. UE obtains necessary information for MBMS reception of V2X
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1. UE obtains necessary information for MBMS reception of V2X message











































3. V2X message for V2V/P Service over MBMS
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