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1. Introduction
According to the TR[1], the following improvement is identified as one of the potential enhancements to Uu transport for V2V services in RAN2 meeting #93 
· Improvement of MBMS/SC-PTM services on the basis of UE geographical location
· It is FFS whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient.
In this document, UE geographical location-based improvement for MBMS/SC-PTM services is discussed.
2. Discussion
Generally speaking, V2V communication frequently happens between a vehicle UE and its surrounding neighbors. And multi-cell multicast/broadcast service is no exception. If a transmitting vehicle UE lies in the central area of its serving cell’s coverage, probably it is enough for the serving cell to broadcast the message within the cell, i.e. it is not necessary to circulate the message to the neighboring cells. On the contrary, in the case of a transmitting vehicle UE standing on the cell edge, e.g. a boundary of two or three cells, still it is adequate for its serving cell to deliver the message to the one or two neighboring cells. In other words, multicast or broadcast beyond the two or three cells is not needed. From the cell point of view, the messages sent by the UEs from the serving cell or neighbor cells should be broadcasted to the UE. It will result in DL congestion. Therefore, it is quite necessary to flexibly control the scope of each multicast/broadcast message.
Observation 1: It is quite necessary to flexibly control the scope of each multicast/broadcast message.
To this end, a cell needs to understand the location of every vehicle UE in its coverage area. A straightforward solution is to make each vehicle UE report its geographical location, i.e. a longitude and a latitude, to its serving cell. However, the feedback overhead required is very huge and intolerable, after all the longitude and latitude are originally used to locate a point on the whole surface of the earth. In essence, it is a tradeoff between the quantization precision and feedback overhead. Higher-precision quantization means larger feedback overhead. Therefore, it is not feasible for each vehicle UE to report its geometrical coordinate, e.g. a longitude-latitude pair, especially for fast moving vehicle UE’s.
Observation 2: It is not feasible to each vehicle UE to report its geometrical coordinate, e.g. a longitude-latitude pair, especially for fast moving vehicle UE’s.
Aiming to avoid the unnecessary and inefficient large-scope broadcast/multicast, a two-step solution can be considered as follows.
Step 1: Each vehicle UE reports its neighbors, i.e. the surrounding vehicle UE’s discovered or sensed, to its serving cell. In this case, the ID of the neighbors can be reported when the message is sent to the serving cell. Then, each cell can collect and understand the global neighborhood of all the vehicle UE’s inside.
Step 2: For each broadcast/multicast message, following three options can be considered for the serving cell.
· Option 1: Each cell shares to its neighboring cells the ID’s of all the UE’s in its coverage. In this case, the serving cell can determine the belonging cell of each neighbor of the transmitter by looking up the shared information from its neighboring cells. 
· Option 2: The serving cell checks whether all the neighbors of the message transmitter lie in the serving cell. If the answer is yes, broadcast/multicast the message within the serving cell only. Otherwise, the serving cell can send a query request to its neighboring cells first and then locate the neighbors of the transmitter based on the reply.
· Option 3: The serving cell checks whether all the neighboring vehicles of the message transmitter stand in the serving cell. If yes, the serving cell broadcasts/multicasts the message inside. If not, the serving cell can share its neighboring cells the message together with the ID’s of the neighbors of the transmit vehicle outside the serving cell. For a neighboring cell, if there are any neighbors in its coverage, it will broadcast/multicasts the share message within its coverage; if not, no additional procedure is needed.
Clearly, the feedback overhead is acceptable and greatly reduced compared to the geometrical coordinate report, since each vehicle UE only needs to report a list of identities to its serving cell. The ID above can be the sidelink ID, UE ID, and etc. 
Proposal 1: Each vehicle UE reports a list of ID’s of its neighbors to its serving cell.
Proposal 2: Consider the above three options to avoid the unnecessary and inefficient large-scope broadcast/multicast.
If the application layer mechanism is applied, the message reported by UE is transferred to V2V server by eNB. After the server reads this message, the server transmits this message to the eNB. If AS mechanism is applied, the eNB can get the message reported by UE directly. So, from the latency point of view, AS mechanism has the less latency comparing to the application level mechanism. In addition, there are the low latency requirement in some V2V cases. Therefore, we propose:
Proposal 3: Consider to introduce a specific AS mechanism.
3. Conclusions
In this document, the UE geographical location-based enhancement for MBMS/SC-PTM services was discussed. Based on the discussion, we have following observations and proposals.
Observation 1: It is quite necessary to flexibly control the scope of each multicast/broadcast message.
Observation 2: It is not feasible to each vehicle UE to report its geometrical coordinate, e.g. a longitude-latitude pair, especially for fast moving vehicle UE’s.
Proposal 1: Each vehicle UE reports a list of ID’s of its neighbors to its serving cell.
Proposal 2: Consider the above three options to avoid the unnecessary and inefficient large-scope broadcast/multicast.
Proposal 3: Consider to introduce a specific AS mechanism.
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