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1 Introduction

In RAN3 #91, Multiple Operators Support for Uu-based V2V was discussed and with the following understanding [1]:
	For Uu based V2V, it can be discussed in this SI. We understand that:
· Multiple Operators Support is enabled by inter-PLMN coordination

· RAN3 did not see any restriction related to existing inter-PLMN coordination deployment scenario in the context of V2V

· V2X should support inter-PLMN coordination

· Network Sharing may be seen as solution but it is not expected for some wide deployment

Further clarification is required in the future meetings. 


This contribution further analyzes the RAN3 impact of Uu-based multiple operator scenarios, i.e. scenario 2.
2 Discussion
The Uu-based operation of multiple operators for V2V services has been considered in scenario 2 and was endorsed in TR 36.885 as following [2]:

	
[image: image1.emf]E-UTRAN

UL

DL


Scenario 2
	(Aspect 4) Operating scenarios

· Case 4A: Single operator operation (i.e. message exchange across operators are not assumed.)

· 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.


2.1 Case 4B
For Case 4B, as the set of Uu operation carrier(s) is shared by UEs subscribed to different operators, although RAN3 has agreed that network sharing is not expected for some wide deployment, the most straight forward way in Case 4B is to utilize the existing network sharing mechanism. Therefore, we propose to use network sharing as the solution for Case 4B.    

Proposal 1: use existing network sharing mechanism as the solution for Case 4B, where the Uu operation carrier(s) is shared by UEs subscribed to different operators.
2.2 Case 4C
For Case 4C, each operator is allocated with a different carrier for both uplink and downlink, in our contribution [2] submitted last meeting, the following two potential solutions were discussed:

· Alt 1: Vehicles of all PLMNs transfer V2V traffic to one V2V server, which forwards all the traffic to each of the PLMNs. Each UE only needs to receive V2V data on the downlink carrier(s) belonging to its serving PLMN.

· Alt 2: Vehicles of a PLMN transfer V2V traffic to a V2V server specifically for this PLMN, which forwards V2V traffic within the same PLMN. In order to receive inter-PLMN V2V traffic, each UE needs to receive V2V data on the downlink carrier(s) belonging to its serving PLMN as well as other PLMNs.

For Case 4C, the key issue is how the UE can get all the V2V messages from all the PLMNs in the area.

· For Alt1, UE uploads the V2V messages to the V2V server via unicast, and then the V2V server forwards the data to several BM-SCs from different operators. Then each BM-SC transmits data to the corresponding MBMS session within its PLMN. There is no RAN3 impact on this alternative. However, as each V2V message has to be transmitted in several operators’ networks, spectrum usage efficiency of the whole network is quite low.

· For Alt2, as each V2V message will only be transmitted in one operator’s network, the spectrum usage efficiency is much higher than Alt1. But there is one important issue that whether the UE has the capability of multiple RF chains to listen to multiple carriers belonging to multiple operators (PLMNs).
Considering of the spectrum usage efficiency of the whole network, it is better to choose Alt2 instead of Alt1 to support multiple operator scenario.

Proposal 2: select Alt2 to support multiple-operator scenario for Case 4C, UE receives V2V messages from different operators’ carriers.

It is still FFS in RAN2 whether UE receives on the downlink carrier allocated to the other operators as well as the downlink carrier allocated to the operator which it belongs to. Note that in RAN2 #93, there was no progress on this topic except that multiple operators will be studied. 

Considering of the two potential conclusions from other groups on the UE capability:
· If UE has only one RF chain for V2X reception, the eNB/MCE of different PLMNs should do inter-PLMN coordination on the resources allocation for SC-PTM/ MBSFN V2V data to allow the UEs to receive V2V messages from MBSFN/SC-PTM bearers on different PLMN carriers by TDM. The inter-PLMN resource coordination, e.g. X2 signalling or OAM configurations will be needed.

· If multiple RF chains for V2X reception are supported by the UEs, the UE can use different RF chains to receive SC-PTM/MBSFN in different carriers from different PLMNs individually, no RAN3 impact is foreseen.
Proposal 3: in order to receive SC-PTM/MBSFN in different carriers from different operators, if the UE has only one RF chain for V2X reception, the inter-PLMN resource coordination, e.g. X2 signalling or OAM configurations will be needed.

3 Proposals
In this contribution, we analyze the Uu-based multiple operator scenarios, and get the following proposals:
Proposal 1: use existing network sharing mechanism as the solution for Case 4B, where the Uu operation carrier(s) is shared by UEs subscribed to different operators.
Proposal 2: select Alt2 to support multiple-operator scenario for Case 4C, UE receives V2V messages by listing to the SC-PTM/MBSFN in different operators’ carriers.

Proposal 3: in order to receive SC-PTM/MBSFN in different carriers from different operators, if the UE has only one RF chain for V2X reception, the inter-PLMN resource coordination, e.g. X2 signalling or OAM configurations will be needed.
Based on these analyses, it is also proposed to capture the Text Proposal below into baseline TP to TR36.885:

---------Text Proposal---------
	X
Architecture and high level procedures for V2X
….Skip the unchanged part

X.y.y
Localized MBMS
In current MBMS system, the BM-SC, MBMS-GW and MME are located in the Core Network. The backhaul delay between the BM-SC and the eNB is non-negligible when calculating the end-to-end delay, especially when MBMS is used to delivery downlink V2X packets in the V2X system. To minimize the latency, it is necessary to consider the option to move the MBMS CN functions (e.g. BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.
X.z Supporting of Multiple Operators
For Uu-based V2V operation Case 4B, where a set of Uu operation carrier(s) is shared by UEs subscribed to different operators, existing network sharing mechanism is used.

For Uu-based V2V operation Case 4C, where each operator is allocated with a different carrier for both uplink and downlink, UE receives V2V messages by listing to the SC-PTM/MBSFN in different operators’ carriers. In case the UE has only one RF chain for V2X reception, the inter-PLMN resource coordination, e.g. X2 signalling or OAM configurations need further study.
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