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1
Introduction
RAN WG2 reached the following agreements on V2X study at RAN2#83 meeting.
	Agreements:

· FFS if SPS enhancements are beneficial, based on findings and better understanding of the traffic characteristics.  

· Study mechanisms to improve MBMS/SC-PTM services on the basis of UE geographical location.  Whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient it is FFS.  

· We will study impact of supporting inter-operator deployments.  


In this paper we discuss provisioning of geographical information to 3GPP domain and applicability of the information in the MBMS services (MBSFN/SC-PTM) distribution.
2
Discussion
2.1
Application Layer

Geographical information is present at different protocol layers of car-to-car communication systems in various forms, e.g. it is present in Facility layer of ETSI ITS architecture and in DSRC messages used over WAVE but also in GeoNetworking layer of ETSI ITS architecture, if GeoNetworking protocol stack is used. It is unclear what transport and networking protocols may be used for V2X services over LTE. Please note also the pending response from SA2 to the question about transport layer protocols for V2X in LS on V2X message characteristics [2].  We can make the following observation.
Observation 1: Peer entities of a higher protocol layer exchange geographical information in car-to-car communication systems. 
The form and the meaning of geographical information exchanged between the peer entities are irrelevant for this discussion because only entities, which understand the meaning of V2X data such as V2X application layer entities (e.g. entities of ETSI ITS Facilities layer or applications using WSMP messages in WAVE/DSRC), know a relation between V2X data and a geographical area where this data should be broadcast.

Observation 2:  There is a relation between V2X data and a geographical area where the data should be broadcast and only V2X entity at higher protocol layers, e.g. V2X application server, knows this relation.

The user payload in PDCP PDUs of unicast bearers and the user payload of SYNC PDUs of multicast bearers is transparent to E-UTRAN and any geographical information present in the payload is not accessible in 3GPP domain. The geographical information will have to be provided to 3GPP domain through existing or new interfaces. Therefore, it seems appropriate that the application layer mechanism is discussed by SA2 first.

Proposal 1: Whether geographical information known at application layer signalling may be used to improve MBMS for V2X services is a matter of system architecture and the issue should be discussed by SA2. It is proposed to send LS and ask SA2 to discuss the possibility to enhance MBMS based on geographical information signalled at application layer and provided to 3GPP system, e.g. a new BM-SC function could use geographical information to optimize MBMS for V2X services.

2.2
Access Stratum
RAN3 agreed the common understanding on the definition of eNB type RSU [3]. It is RAN3 understanding that the handling of V2X packet is transparent to the eNB. The transparent handling may mean either:

- 
eNB does not know whether a PDCP SDU of unicast bearer carries V2X traffic or not and the same is true for SYNC frame payload for multicast bearer; or
-
eNB knows whether a PDCP SDU or SYNC frame payload carries or may carry V2X traffic but eNB does not process V2X packets, i.e. this information is provided to eNB for each PDCP SDU or SYNC frame, or for each bearer.

Proposal 2: Confirm RAN3 understanding that the handling of V2X packet is transparent to eNB. RAN2 shall discuss whether eNB knows if PDCP SDU or SYNC frame carries V2X traffic.  
One possible improvement of MBMS for V2X services is considered to be a relaying UL data from unicast UL bearer to MBMS bearer and utilizing geographical information, e.g. UE’s geographical location, in the process. However, there are several issues to be addressed, mainly because V2X packets are transparent to the eNB.
Each V2X packet may carry V2X information relevant in a different geographical area. The geographical area is known at higher layers of V2X system, as discussed in section 2.1. If V2X packets are transparent to eNB, eNB may only make a certain assumption on the size of relevant geographical area. The assumed size may be either smaller or larger than the actual geographical area known at the higher layers. The assumed size should be rather larger than smaller for obvious reasons. Consequently, the relaying of UL data from unicast UL bearers to MBMS bearers in E-UTRAN will always be suboptimal in comparison to broadcasting DL data based on the information regarding the relevant geographical area available at higher layers of V2X system.    

Issue 1: If E-UTRAN can only assume a relevant geographical area related to V2X packet, then the relaying of data from UL bearers to MBMS bearers is going to be suboptimal in comparison to sending V2X packet to V2X application (e.g. RSU, central V2X server) and a subsequent dissemination of V2X data in the relevant geographical are as instructed by V2X application.
Despite the fact that the method of relaying data from UL bearers to MBMS bearers is suboptimal, there are some other issues, which needs to be addressed as discussed in below.  
Issue 2: How does eNB know what UL data should be relayed to broadcast? 

MME could provide control information to eNB indicating a data radio bearer for which eNB should relay UL data (PDCP SDU) to a MBMS radio bearer. This does not solve the issue but it moves the issue to MME.
Issue 3: How does MME know to what MBMS radio bearer data should be relayed?
MME function in MBMS architecture is to route signalling between MBMS GW and MCE based on MBMS service area IDs. MME holds MBMS bearer context including QoS parameters. MME could use the QoS Class Identifier (QCI) to find UL and DL bearers with the same QCI value and instruct eNB to relay data from the unicast UL bearer to MBMS bearer when a request to create the UL bearer is sent to eNB. This method requires that the MME involved in MBMS signalling for the MBMS bearer establishment in the current serving eNB is the same as the MME currently serving the UE, which may not be always the case. A better approach is to configure eNB with the QCI values and to instruct eNB to find the bearers. MME could still control whether the relaying is allowed or not. Please note, eNB knows QCI only for single-cell p-t-m MBMS radio bearer (SC-MRB) in the current specification. As such, this method is not feasible for MBSFN without further enhancements. 
Issue 4: MBMS radio bearer may be provided in a cell other than UE’s serving cell and the cell may be possibly controlled by other eNB.

The method of eNB described above could be feasible in a scenario when the eNB controls the bearers (i.e. the eNB can find the corresponding MBMS bearer). However there could be a scenario when the MBMS bearer is controlled by other eNB. In such scenario, the finding of MBMS bearer and data relaying between the bearers requires information and data exchange between eNBs, e.g. over X2 interface. Moreover, data synchronization for MBSFN transmission would be needed if MBSFN transmission is to be used. 
From the analysis of the issues above, we conclude that MBMS architecture and MBMS session handling is not suitable for relaying data from UL data radio bearers to MBMS radio bearers in E-UTRAN. 
Proposal 3: If V2X packets are indeed transparent to eNB then relaying of data between UL bearers and MBMS bearers is not a viable improvement. Possible improvements to MBMS as a bearer for V2X services based on UE geographical location should be studied only assuming an application layer mechanism for reporting UE geographical location.  
3
Conclusions
We discussed presence of geographical information at higher layers of V2X system and how such information could be used to improve MBMS for V2X services. We would like to propose that any mechanism based on application layer signalling should be first discussed by SA2.

Proposal 1: Whether geographical information known at application layer signalling may be used to improve MBMS for V2X services is a matter of system architecture and the issue should be discussed by SA2. It is proposed to send LS ask SA2 to discuss the possibility to enhance MBMS based on geographical information signalled at application layer and provided to 3GPP system, e.g. a new BM-SC function could use geographical information to optimize MBMS for V2X services.

We also analysed a possible method in which eNB relays V2X data from UL bearers to MBMS bearers under the assumption that V2X packets are transparent to eNB and we identified a number of issues with such approach. 
Proposal 2: Confirm RAN3 understanding that the handling of V2X packet is transparent to eNB. RAN2 shall discuss whether eNB knows if PDCP SDU or SYNC frame carries V2X traffic.  

Proposal 3: If V2X packets are indeed transparent to eNB then relaying of data between UL bearers and MBMS bearers is not a viable improvement. Possible improvements to MBMS as a bearer for V2X services based on UE geographical location should be studied only assuming an application layer mechanism for reporting UE geographical location.  
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