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1 Introduction

In RAN2#93 there were discussions on the use of UE location information to improve DL capacity.  The following agreement was made:
· 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.  

In this contribution, we discuss the use of location information for eMBMS and SC-PTM, and also discuss its similar use in the V2P use case.
2 Discussion

2.1 Use of Location Information for V2X transmission over eMBMS and SC-PTM
A number of contributions on capacity analysis [1]

 REF _Ref447183521 \r \h 
[2]

 REF _Ref447183523 \r \h 
[3] have shown the DL capacity gains  of vehicle location awareness.  These gains come in the fact that DL transmission of a V2X message only needs to be transmitted on a set of cells which cover the target transmission range of the source UEs V2X messages.  The selected set of cells for transmission may further depend on the vehicle’s dynamics (speed, heading, acceleration, etc) and the type of service (collision avoidance, cooperative driving, etc).  
Observation 1 Knowledge of the UE location can reduce DL capacity requirements.

Observation 2 The specific target transmission range for a V2X message is highly application-dependant.
The capacity gain obtained from using location information in broadcasting UE messages depends on the vehicle’s location and speed, as well as environmental conditions.  Specifically, it can be assumed that a fast-moving vehicle’s CAM message need to be broadcasted in a larger number of cells on average because the vehicle’s location will likely change more rapidly between the transmission of the message in the UL and the time in which the message gets broadcast in the downlink.  Since the vehicle location as well as other dynamics required to perform adequate calculation of the best set of cells to broadcast the transmission in are contained in the CAM messages themselves [4], the application layer already conatins the required functionality to provide the UE location to the network.

Proposal 1 Location Information should be used to select the set of cells to broadcast V2X messages using either eMBMS or SC-PTM.
Proposal 2 Location and vehicle dynamics information already present at the application layer can be used to determine the set of cells to broadcast the transmission.

The figure below shows the MBMS start procedure [5].  Specifically, in step 8, the eNB joins the appropriate transport network IP multicast address allocated by the MBMS GW to enable reception of MBMS data.  The BM-SC is responsible for providing the MBMS service area to the MBMS GW.  As a result, one of these entities would require the application-layer location information for proper seletion of the eNBs to which IP data would need to be sent.  It is also not clear whether the eNB needs to be aware of the UE location information to perform this selection/filtering.  Such questions are in the scope of SA2.  
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Figure 1 – MBMS Session Start Procedure
Proposal 3 Send an LS to SA2 asking whether the location information at the application layer can be made available to the MBMS GW or BM-SC, and whether the eNB needs to be involved in the filtering of packets coming from a specific UE.
2.2 Use of Location Information for V2P

Similar to the case of DL transmission over MBMS, a pedestrian UE may only need to receive messages from a specific subset of vehicles which may be transmitting at a given time.  A pedestrian UE receiving and processing irrelevant messages wastes energy and this should be addressed since power consumption is a main requirement for the pedestrian UE in the V2P case [ref to SA1 SI]:  

[PR.5.22.5-004] The power consumption of a UE supporting V2P Services (i.e. used by pedestrian) only shall be minimized.
In practice, the relevant messages depend on the relative location of the pedestrian UE and the vehicle, as well as other vehicle dynamics information such as heading and speed.  For instance, messages sent by vehicles moving in a certain direction are only relevant to a pedestrian UE if such direction is incumbent on the path of the pedestrian’s travel and/or location.

A pedestrian UEs power consumption could be significantly reduced if the messages broadcast by vehicles could be filtered out at the receiving pedestrian UE.  This could effectively be achieved for example using the service description (USD), TMGI, or similar, or by using smart resource scheduling.
Proposal 4 RAN2 to consider the use of location information as a means to reduce power consumption for pedestrian UEs in V2P.   
3 Conclusion

In this contribution the following observations we made related to the use of UE location in V2X.
Observation 3 Knowledge of the UE location can reduce DL capacity requirements.

Observation 4 The specific target transmission range for a V2X message is highly application-dependant.

Observation 5 Observation 3.  

Observation 6 Observation 4.  

As a result of the above observations the following proposals was made:

Proposal 5 Location Information should be used to select the set of cells to broadcast V2X messages using either eMBMS or SC-PTM.
Proposal 6 Location and vehicle dynamics information already present at the application layer can be used to determine the set of cells to broadcast the transmission.

Proposal 7 Send an LS to SA2 asking whether the location information at the application layer can be made available to the MBMS GW or BM-SC, and whether the eNB needs to be involved in the filtering of packets coming from a specific UE.

Proposal 8 RAN2 to consider the use of location information as a means to reduce power consumption for pedestrian UEs in V2P.   
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