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1 Introduction

In RAN2 #93bis, the following agreement has been made for multiple operators support for Uu-based V2X [1]:
	· Inter-PLMN reception for DL broadcast is allowed.  
· The UE may receive on multiple DL carriers.  


This contribution further analyzes the RAN3 impact of Uu-based multiple operator scenarios, i.e. scenario 2, based on the latest agreement.
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]:
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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.
Conclusion 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. As RAN2 has agreed that inter-PLMN and multiple carrier reception should be supported for DL broadcast, the simplest way is that 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.

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. The inter-PLMN resource coordination, which increases system complexity.

· 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. The system complexity is much lower.
Conclusion 2: For Case 4C, in order to receive SC-PTM/MBSFN in different carriers from different operators, multiple RF chains for DL broadcast should be supported.
In the existing MBMS mechanism, eNB should inform the UE with the supported SC-PTM/MBSFN frequencies in SIB15, and then UE can reply the interested V2X frequency for DL reception configuration. However, the eNB of one PLMN is not able to know the V2X frequency of other PLMNs, but as described above, the UE needs to listen to multiple carriers of multiple PLMNs, as there is probably no X2 interface between different PLMNs, OAM configuration of the V2X SC-PTM/MBSFN frequencies is needed. 
Conclusion 3: For Case 4C, the eNBs need to exchange the information of V2X SC-PTM/MBSFN frequencies of other PLMNs via OAM configuration.
3 Proposals
In this contribution, we analyze the Uu-based multiple operator scenarios, and get the following proposals:
Conclusion 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.
Conclusion 2: For Case 4C, in order to receive SC-PTM/MBSFN in different carriers from different operators, multiple RF chains for DL broadcast should be supported.
Conclusion 3: For Case 4C, the eNBs need to exchange the information of V2X SC-PTM/MBSFN frequencies of other PLMNs via OAM configuration.
Based on these analyses, it is proposed to capture the Text Proposal below into baseline TP to TR36.885:

4 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. Multiple RF chain for DL broadcast should be supported. And in order to broadcast the SC-PTM/MBSFN frequencies for V2X of other PLMNs to the UEs, the eNBs needs to get the SC-PTM/MBSFN frequencies for V2X of other PLMNs via OAM configuration.
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