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Abstract: This discussion paper provides the analysis of V1 reference point based on the architecture defined in 3GPP TS 23.285. Also, how to apply the unicast and multicast over V1 reference point is clarified.
1. Introduction 

Based on contributions in SA6#23 meeting, it was required to clarify the following:

a. what is V1 reference point?

b. Whether V1 support unicast and multicast?
This contribution is proposed to provide the following analysis and clarifications on the relationship between control plane reference point and the delivery mode for tranporting signalling information.
2. Analysis

2.1 Control plane signalling reference point and the transport mode
The control plane reference point and the transport mode are different kinds of views of the architecture and protocol stack. All the signallings has to be conveyed by either unicast bearer or multicast bearer.
Reference point, is the logical connection between two functional entities in the 3GPP system, and only the two functional entities connected will understand and process the information (control signallings or data packets) over this reference point. This reference point concept hides the physical routes of the control signallings or data packets. The figures from 3GPP TS 23.401 about protocol stack makes this concept more clear.
[image: image1.emf] 

SCTP  

L2  

L1  

IP  

L2  

L1  

IP  

SCTP  

S1 - MME  

eNodeB  

MME  

S1 - AP  

S1 - AP  

NAS  

MAC  

L1  

RLC  

PDCP  

UE  

RRC  

MAC  

L1  

RLC  

PDC P  

RRC  

LTE - Uu  

NAS  

Relay  


TS 23.401 Figure 5.1.1.3-1: Control Plane UE - MME
For the V2X architecture, the V1 reference point, is the control plane reference point between the V2X application in the UE and the V2X application server.

However, transport mode (i.e., unicast and multicast) describes how the data including both the signalllings and media packet is delivery to the UE. The figure below shows the unicast bearer and multicast bearer.
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Transport mode : Unicast and Multicast

For example, When applying multicast over V1 reference point, the signallings are regarded as data delivered transparently to the V2X UE over MBMS bearer established by the V2X application server using MB2 or xMB with BM-SC. These application layer signallings are only understood and processed by the V2X UE and the V2X application server. The other network entities like P-GW, BM-SC/MBMS-GW, and eNB does not recognize or resolve the application layer signalling passing through. 

From the application layer perspective, the V2X application layer related control signallings over V1 and the use of the Unicast bearer or MBMS bearer are within SA6’s scope and should be specified.

2.2
xMB/MB2 and multicast
xMB/MB2 is the reference point between the V2X application server and the BM-SC, and multicast is the transport mode. 
The xMB or MB2 is the reference point used for V2X application server to interact with BM-SC to establish the MBMS bearer to deliver data (both control signallings and V2X messages) to the V2X UEs as described in in 3GPP TS 23.285.
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Additionally, there may be several combinations of reference points that can connect the UE and the V2X application server.So, V1 is not equal to the combination of Uu, SGmb and xMB while none of those paths with several reference points can be seen as V1 reference points. 
3. Conclusion and proposal

Based on the above analysis, the following can be concluded: 
1)
V1 is the control plane signalling reference point, which is the logical connection between the V2X UE and V2X application server (peer entities in the same protocol layer), while xMB is the reference point between the content provider and the BM-SC. They are two different reference points.
2) Reference point is independent from transport mode (unicast and multicast), and xMB is not the multicast transport mode.

3) Control signallings over V1 can be delivered over unicast and multicast. The multicast bearer used for V1 signalling is established by V2X application server communicating with BM-SC via xMB reference point or MB2 reference point which has been well defined and supported in existing 3GPP TSs.
4)
The VAE server (which is a V2X application server)acts as the GCS AS when using MB2 to communicate with BM-SC as described in TS 23.468. The VAE server acts as the content provider when using xMB to communicate with BM-SC as described in TS 26.346. Both the approaches of establishing multicast bearer for V1 signalling, is specified in 3GPP TS 23.285.
5)
How to make use of MBMS bearer to deliver V1 application layer signallingis is within SA6 scope and should be studied. SA6 should not replicate/duplicate the specified solutions from SA2 and SA4 and is outside the scope of FS_V2XAPP.
_1541590810.doc
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