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1.
Introduction
V2X SI is under discussion in RAN1 and RAN2. In last meeting, one contribution [2] was also presented in RAN3 regarding the role of RSU. According to the consensus of last meeting, RAN3 will start a working document, i.e, WF from this meeting to cover the potential issues to be studied in RAN3, for which this paper is prepared. 
2.
Discussion

2.1
Issue 1: E-UTRAN Interface for eNB type RSU
In last RAN2 meeting, the following V2X operation scenarios were agreed [3]: 

· Scenario 1:  PC5 based V2V Operation

· Scenario 2: Uu based V2V Operation
· Scenario 3: V2V Operation using both Uu and PC5  
In addition, the scenarios for V2I/V2P will be discussed in this meeting. It is predicted that texts will be added on top of the agreed scenario 1/2/3 or some additional scenarios will be added. 
In the current agreed scenario 2 and 3, the following text was adopted for TR: 

·  (Aspect 6) Single/multiple eNB

· Case 6A: Uplink reception and downlink transmission for the same message are performed by the same eNB.
· Case 6B: Uplink reception and downlink transmission for the same message are performed by different eNBs.

· In this case, uplink reception is performed by one eNB. But downlink transmission can be performed by different eNB(s) including the eNB which received the message.
According to the text for Case 6B, it is very straightforward to think that other eNBs obtain the V2X message through X2 interface from the eNB which received the message directly from V-UE. Therefore, it is time for RAN3 to discuss about the E-UTRAN interface for eNB type RSU. The following cases should be discussed: 
· Case 1:  the interface between eNB supporting RSU function to another eNB supporting RSU function

· Case 2:  the interface between eNB supporting RSU function to a RSU

· Case 3:  the interface a RSU to another RSU

The existing of case 2 and case 3 is based on the assumption that a dedicated eNB type RSU is deployed. For the cases above, we should discuss the issues given as follows:

· Issue 1: How to enhance the X2 interface in case of eNB to eNB supporting RSU functions

· X2-C or X2-U enhancement for RSU function support, passing V2X message to neighbour eNBs
· Issue 2: How to define the interface btw eNB and RSU or between RSUs 
· Whether to reuse X2 interface or not
Proposal 1): It is suggested to discuss the three cases about E-UTRAN interface for eNB type RSU and solve the corresponding two potential issues listed above. 
2.2
Issue 2: Local Breakout for Unicast
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Fig. 1a: Local breakout with all functions in eNB type RSU.
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Fig. 1b: Local breakout based on Collocated LIPA/SIPTO.             Fig. 1c: Local breakout based on Standalone SIPTO.
Local breakout is a candidate way to realize the latency requirements especially for the safety related V2X message. In last RAN2 and RAN3 meeting, some contributions mentioned about this concept, but there are no details about the architecture. This paper tries to give the potential architectures based on eNB type RSU, which are shown in Fig. 1 and also given as follows: 
· Architecture 1 (Fig. 1a): Local breakout with all functions locating in eNB type RSU

· Architecture 2 (Fig. 1b): Local breakout based on collocated LIPA/SIPTO

· Architecture 3 (Fig. 1c): Local breakout based on standalone SIPTO

For architecture 1 shown in Fig. 1a, the local breakout is based on the eNB type RSU, in which all functions are merged. The V2X server could be a local server to handle the information locally. In this way, the eNB type RSU can quickly handle the V2X information and send to other V-UEs by unicast. 
The local breakout of architecture 2 shown in Fig. 1b is based on the collocated LIPA/SIPTO, in which the L-GW with the role of PDN-GW is collocated with eNB, while the S-GW and the V2X server are outside. One issue here is about location of V2X server. If it is a global server and far away, it is questionable how much latency this architecture can realize. Of course, we can also consider this server is a local server as architecture 1. On the other hand, we should also discuss how to define the connection between L-GW and V2X server for both global and local server case. For example, is it possible to reuse SGi interface? 
Architecture 3 shown in Fig. 1c is based on the concept of standalone SIPTO, in which the L-GW with the role of both PDN-GW and S-GW is outside of eNB. In addition the V2X server is connected to L-GW. This architecture has the same issues as Architecture 2. The first issue here is about location of V2X server. The other is about how to define the connection between L-GW and V2X server. 
Based on the analysis above, the following proposal is suggested: 

Proposal 2): It is suggested to study the three architectures and solve the open issues listed above. 
· Architecture 1: Local breakout with all functions locating in eNB type RSU

· Architecture 2: Local breakout based on collocated LIPA/SIPTO

· Architecture 3: Local breakout based on standalone SIPTO

2.3
Issue 3: MBMS for V2X
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Fig. 2a: V2X transmission with existing eMBMS/SC-PTM.       Fig. 2b:V2X transmission with localized MBMS scheme.
According to the objectives of SID [1], we are responsible for identifying and evaluating the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency. 
In last meeting, RAN2 started to evaluate the MBMS/SC-PTM scheme from latency point of view, for which no conclusion has been reached yet. Based on our understanding, it is not easy for the existing MBMS/SC-PTM to satisfy the requirement of latency. But it is still considerable for it to be used for V2N service. On the other hand, it is time for RAN3 to start the discussion on the architecture and the procedures, for which this paper tries to give the potential architectures shown in Fig. 2: 

· Architecture 1 (Fig. 2a): V2X information transmission with the existing eMBMS/SC-PTM
· Architecture 2 (Fig. 2b): V2X information transmission with localized MBMS/SC-PTM scheme
Architecture 1 in Fig. 2a is based on the existing MBMS/SC-PTM, in which the V2X server is deployed instead of GCSE application server. V-UE transmits a V2X information to V2X server through the generic uplink path (eNB-> S-GW->P-GW->V2X Server), then MBMS or SC-PTM will be used for the DL transmission to other V-UEs. 

Given the tight latency requirement of some V2X message, architecture 2 in Fig. 2b shows a localized MBMS/SC-PTM scheme. eNB type RSU merges all the functions (S-GW, P-GW, V2X local server, BM-SC, MBMS-GW etc.) into itself. By receiving the V2X message from V-UE, it can handle it locally by internal signalling and then MBMS/SC-PTM will be used for the DL transmission to other V-UEs. 
In addition, of course, the collocated LIPA/SIPTO or standalone SIPTO based architecture can also be considered for receiving the V2X message from UE. Then MBMS/SC-PTM is used for the DL transmission. This architecture should be investigated further. 
With the potential architectures above, the enhancement on the procedures can be started in the future meetings. 
Proposal 3): It is suggested to study the two architectures and investigate the enhancement of MBMS/SC-PTM procedures.
· Architecture 1: V2X information transmission with the existing MBMS/SC-PTM

· Architecture 2: V2X information transmission with localized MBMS/SC-PTM scheme

2.4 Issue 4: Multiple Operators Support 
In the current agreed scenario 1 and scenario 2, the following texts were adopted for TR: 

· Scenario 1

(Aspect 4) Operating scenarios
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier.

· In this case, UEs belonging to different operators transmit on the shared uplink carrier(s) while receiving on the shared downlink carrier(s).
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to.
· Scenario 2 
(Aspect 4) Operating scenarios
· Case 4B: A set of Uu operation carrier(s) is shared by UEs subscribed to different operators.

· In this case, UEs belonging to different operators transmit on the shared uplink carrier(s) while receiving on the shared downlink carrier(s).
· Case 4C: Each operator is allocated with a different carrier for both uplink and downlink.

· In this case, a UE transmits only on the uplink carrier(s) allocated to the operator which it belongs to. It is FFS whether UE receives on the downlink carrier allocated to the other operator as well as the downlink carrier allocated to the operator which it belongs to.
In this section, it is to consider the multiple eNBs case based on the agreement above. The eNBs with RAN sharing policy may be connected by X2 interface.  

For the case 4B of both scenario 1 and 2, it seems that the OAM configuration way is sufficient since a set of PC5/Uu operation carrier(s) is shared by UEs subscribed to different operators. The information could be static and it is not a burden to OAM. But for the case 4C of both scenario 1 and 2, X2 signalling seems to be necessary for exchanging the PLMN and specific carrier (resource pool) information, which may reduce the burden of OAM for configuration. 
Based on the analysis above, the following proposal is suggested to RAN3: 
Proposal 4): It is suggested to investigate the RAN sharing case for the agreed scenario 1, 2 and 3 in TR and study the following solutions: 
· OAM configuration
· X2 signalling enhancement
2.5
Issue 5: Mobility Support for Large number of Vehicles with High Speed
The following requirements for mobility are defined in SA1 TR [4]: 
· Consideration can be given to the impact on mobility management signalling by the introduction of a large number of UEs supporting V2X Service.
· Absolute velocity of a UE supporting V2X Services (Table A.1 in [4])

· 280kmph for #3 (autobahn)

· 160kmph for #2 (freeway)
Therefore, from RAN3 point of view it is important to consider the mobility support for large number of vehicles with high speed, for which the following issues could be the start point to study: 
· Special mobility setting handling for vehicles with high speed: mobility setting change between eNB and RSU and/or between RSUs (referring to Rel-13 SON SID about high speed UEs)

· S1 Signalling reduction to CN due to frequent handover or TAU 

· X2 signalling reduction between eNB and RSU and/or between RSUs due to frequent handover 
Proposal 5): It is suggested to consider the mobility requirement for large number of vehicles with high speed and study the following issues: 
· Special mobility setting handling for vehicles with high speed: mobility setting change between eNB and RSU and/or between RSUs (referring to Rel-13 SON SID about high speed UEs)

· S1 Signalling reduction to CN due to frequent handover or TAU 

· X2 signalling reduction between eNB and RSU and/or between RSUs due to frequent handover 

2.6  Issue 6: Authorization Support for V2X
Authorization was the issue for both Rel-12 D2D and Rel-13 D2D enhancement, for which RAN3 enhanced the S1 and X2 procedures. For V2X, it includes V2V, V2I and V2P service. From UE point of view, there are V-UE and UE type RSU. The existing authorization solution for D2D may be possible to be applied for PC5 based V2V, however, for others, the enhancement should be further studied in RAN3, which are given as follows: 
· Authorization Support for V2X:
· S1 procedure enhancement: attach procedure, service request procedure, UE context modification procedure, S1 handover procedure

· X2 procedure enhancement: X2 handover procedure

Proposal 6): It is suggested to study the enhancement for supporting V-UE and UE type RSU authorization. 
3. Conclusions
This paper investigated the potential RAN3 issues for V2X. The following proposals are suggested to RAN3: 
Proposal 1): It is suggested to discuss the three cases about E-UTRAN interface for eNB type RSU and solve the corresponding two potential issues listed above.
Proposal 2): It is suggested to study the three architectures and solve the open issues listed above. 

· Architecture 1: Local breakout with all functions locating in eNB type RSU

· Architecture 2: Local breakout based on collocated LIPA/SIPTO

· Architecture 3: Local breakout based on standalone SIPTO
Proposal 3): It is suggested to study the two architectures and investigate the enhancement of MBMS/SC-PTM procedures.
· Architecture 1: V2X information transmission with the existing MBMS/SC-PTM
· Architecture 2: V2X information transmission with localized MBMS/SC-PTM scheme

Proposal 4): It is suggested to investigate the RAN sharing case for the agreed scenario 1, 2 and 3 in TR and study the following solutions: 
· OAM configuration

· X2 signalling enhancement

Proposal 5): It is suggested to consider the mobility requirement for large number of vehicles with high speed and study the following issues: 
· Special mobility setting handling for vehicles with high speed: mobility setting change between eNB and RSU and/or between RSUs (referring to Rel-13 SON SID about high speed UEs)

· S1 Signalling reduction to CN due to frequent handover or TAU 

· X2 signalling reduction between eNB and RSU and/or between RSUs due to frequent handover

Proposal 6): It is suggested to study the enhancement for supporting V-UE and UE type RSU authorization.
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