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1.
Introduction
In last meeting, we have achieved some agreements and the corresponding open issues [2] on MBMS to support V2X services. In this paper, we will further investigate the potential issues related to MBMS. 
2.
Discussion
In last RAN1 meeting, the following progress was achieved [3]: 

· For DL multicast/broadcast, RAN1 has observed performance benefit with the following enhancements:
· Dynamic scheduling for multicast/broadcast transmissions

· I.e., PDCCH-based scheduling of TBs associated to a TMGI

· Semi-static scheduling for multicast/broadcast transmissions

· Use of DM-RS based transmission scheme from multiple TPs including reception for idle UEs

· This does not imply introduction of any new TM

· DMRS-based single-cell multicast

· PDSCH transmitted from multiple TPs

· CRS based PDSCH/PDCCH transmitted from TP(s) that differ from the TP(s) transmitting the system information

· DMRS based PDSCH/EPDCCH transmitted from different TP(s) 

· Use of normal CP

· HARQ feedback

· CSI feedback

· RAN1 is still continuing study at least some of the above enhancements
· From RAN1 viewpoint, the following feature is beneficial: 

· UE identifies which broadcast transmissions (e.g., TMGI) are relevant to it, e.g., depending on the position of the UE.

In addition, RAN2 made progress for DL broadcast enhancements as follows [3]:
· The following technical areas are identified as potential enhancements to Uu transport for V2V services:

· The use of both MBSFN and SC-PTM is allowed. 

· Improvement of MBSFN/SC-PTM services on the basis of UE geographical location
· It is assumed that the application/upper layer can provide the necessary location information for DL broadcast. An AS layer mechanism is not needed to assist the application server to determine broadcasting area.

· The need and solutions (if needed) to reduce MBSFN/SC-PTM latency can be considered. Possible enhancements primarily targeting control plane (but may be used for user plane) include:

· For MBSFN: shorter MCCH modification period, repetition period and shorter MCH scheduling period (e.g. 10ms), and the use of pre-configured MRBs can be considered.

· For SC-PTM: shorter SC-MCCH modification period and shorter repetition period can be considered.
Based on the progress above in RAN1 and RAN2, it is agreed to enhance both MBSFN transmissions and SC-PTM transmissions in terms of capacity and latency for Uu transport of V2V services. Hereinafter, potential downlink broadcast enhancements should be further studied from architecture point of view. 
Observation 1: DL broadcast over PDSCH from different TP sets is beneficial for support of V2V service from capacity point of view.
In the following section, we will investigate more on the PDSCH broadcast transmitted from different TP sets. 
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Fig.1 PDSCH broadcast from multiple TPs. 
DL broadcast over PDSCH from different TP sets is beneficial for support of V2V service. A UE receives PDSCH for broadcast from a set of TPs in one resource and from a different set of TPs in another resource. For each PDSCH transmission, the set of TP can consist of one or multiple TPs. Multiple TPs may belong to the same cell or different cells. When those TPs belong to different cells, the TPs may belong to the same eNB or different eNBs as illustrated in Figure 1. From a UE viewpoint, a TP participating in PDSCH transmission for broadcast may or may not belong to its serving cell.
When multiple TPs belong to different eNBs, PDSCH broadcast is scheduled by MCE, like in MBSFN transmission. That is, the MCE periodically selects time/frequency resources and MCS level for PDSCH broadcast for those eNBs.

When multiple TPs belong to the same eNB, PDSCH broadcast is scheduled by the eNB, like in SC-PTM transmission. That is, the eNB selects time/frequency resources and MCS level for PDSCH broadcast, e.g. if scheduling information is not provided by MCE.

PDCCH is used to inform UEs about scheduled PDSCH broadcast regardless of whether those TPs belong to the same eNB or not. From a UE perspective, PDSCH broadcast from multiple TPs is scheduled like SC-PTM.

From a network perspective, MBSFN area concept is used when PDSCH broadcasts from multiple cells. The MCE coordinates which subframes participate in multiple cell PDSCH broadcast by utilizing the existing M2 signalling. This is similar to configuration of MBSFN subframes. Note that PDSCH broadcast from multiple TPs can be transmitted on any subframe i.e. not limited to MBSFN subframes only.

From the analysis above, the following proposal is suggested: 
Proposal 1) It is suggested to consider the following two use cases for enhancement:     

· Use case 1: Multiple TPs belong to the same eNB, in which PDSCH broadcast is scheduled by the eNB, like in SC-PTM transmission. That is, the eNB selects time/frequency resources and MCS level for PDSCH broadcast, e.g. if scheduling information is not provided by MCE.
· Use case 2: Multiple TPs belong to different eNBs, PDSCH broadcast is scheduled by MCE, like in MBSFN transmission. That is, the MCE periodically selects time/frequency resources and MCS level for PDSCH broadcast for those eNBs. 
In the following section, the potential impacts on RAN3 will be investigated for the two use cases above. 
For use case 1, since multiple TPs belong to the same eNB, which can select time/frequency resources and MCS level for PDSCH broadcast based on the sufficient feedback from UEs such as HARQ, CSI etc., it seems that there is no impact to M2 interface and MCE. 
Observation 2: for use case 1, no impact to M2 interface and MCE is expected. 
For use case 2, multiple TPs belong to different eNBs and PDSCH broadcast is scheduled by MCE. Thus MCE takes the role of coordinator and it periodically selects time/frequency resources and MCS level for PDSCH broadcast for those eNBs. In order to achieve the performance benefit agreed by RAN1, it seems that some feedback to MCE is needed such as HARQ. For example, the average NACK probability observed in a certain time window can be reported to MCE. If HARQ-ACK feedback is UE-specific in the air interface, eNB can merge them into the cell-specific ACK/NACK in reporting to MCE. MCE can take further action of optimizing the allocation on time/frequency resources and MCS level. With this, the performance gain can be achieved. In a word, this case requires some enhancement on the M2 interface from the feedback point of view and also the behaviour of MCE. 
Observation 3: for use case 2, some enhancements on the M2 interface and MCE are needed. 
From the analysis above, the following proposal is suggested: 

Proposal 2) It is suggested to consider the following observations on the impacts of use case 1 and 2 to RAN3: 

· Use case 1: no impact to M2 interface and MCE is expected.

· Use case 2: some enhancements on the M2 interface and MCE are needed.  
Proposal 3) It is suggested to capture the corresponding TP into TR. 

3. Conclusions
This paper investigated the issues on how to support dynamic scheduling for multicast/broadcast transmissions for V2X. The following proposals are suggested to RAN3: 
Proposal 1) It is suggested to consider the following two use cases for enhancement:     

· Use case 1: Multiple TPs belong to the same eNB, in which PDSCH broadcast is scheduled by the eNB, like in SC-PTM transmission. That is, the eNB selects time/frequency resources and MCS level for PDSCH broadcast, e.g. if scheduling information is not provided by MCE.
· Use case 2: Multiple TPs belong to different eNBs, PDSCH broadcast is scheduled by MCE, like in MBSFN transmission. That is, the MCE periodically selects time/frequency resources and MCS level for PDSCH broadcast for those eNBs. 
Proposal 2) It is suggested to consider the following observations on the impacts of use case 1 and 2 to RAN3: 

· Use case 1: no impact to M2 interface and MCE is expected.

· Use case 2: some enhancements on the M2 interface and MCE are needed.  
Proposal 3) It is suggested to capture the corresponding TP into TR. 
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Text Proposal

----------------Start of the Change---------------
X.2
MBMS for V2X
X.2.1 Delivery of V2x Messages via MBMS
In Scenario 2, V2x messages need to be broadcasted in the vicinity of the originating vehicle UE. The originating vehicle UE sends its V2X messages over the application layer to the V2x server. The messages include information on the vehicle location (long, lat). The vehicle UE may also provide cell-related information.

In a similar but simpler scenario, V2x messages are generated e.g. in the V2x server or in road sensors, and distributed to vehicle UEs. In this case, there is no need to take into account the position of the vehicle UE for the distribution, and the messages can be delivered using MBSFN or SC-PTM (or even unicast if feasible). This latter case seems less challenging.
The unchanged part is skipped…
X.2.2
Support of small and variable areas in V2X
In V2V/V2I/V2P service, in most use cases, the V2X message may be broadcast in a small range of areas. Such areas may change due to the movement of the vehicle UE. For example, a vehicle UE may periodically broadcast a message (CAM) including the vehicle dynamic status information (e.g. location, speed and direction information) to its surrounding vehicles while moving, to assist safety operations. It is expected that the surrounding vehicles within 300-500 meters range from the vehicle UE should be able to receive the V2X message. The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM.
In order to support variable broadcast areas in V2X, following issues should be investigated:

· Issue 1: How to decide the V2X broadcast area. The assumption is the V2X server can make the decision, e.g. based on the V2X message received from the transmission UE. The broadcast area for a specific V2X message may cover one or more cells.

· Issue 2: How to transmit different V2X messages in different broadcast areas, especially in overlapping areas. Different V2X messages may be broadcasted on the same MBMS bearer in different broadcast areas. Current MBMS cannot support different content in the same MBMS bearer.
The unchanged part is skipped…
X.2.3
Localized MBMS
In current MBMS system shown in Figure X-1, 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 may be necessary to consider the following options: 

· To move the MBMS CN functions (e.g. BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.
· To move the User Plane of MBMS CN functions (BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.
The unchanged part is skipped…
X.2.4
Support of dynamic scheduling for multicast/broadcast transmissions
In the current MBMS system, it is challenging to meet the DL capacity requirement on V2V service. To overcome the challenges above, it is agreed to enhance both MBSFN transmissions and SC-PTM transmissions in terms of capacity for Uu transport of V2V services. The performance benefit is observed with dynamic scheduling for multicast/broadcast transmissions.  
In order to support dynamic scheduling for multicast/broadcast transmissions, the following use cases should be investigated:

· Use case 1: Multiple TPs belong to the same eNB, in which PDSCH broadcast is scheduled by the eNB, like in SC-PTM transmission. That is, the eNB selects time/frequency resources and MCS level for PDSCH broadcast, e.g. if scheduling information is not provided by MCE.
· Use case 2: Multiple TPs belong to different eNBs, PDSCH broadcast is scheduled by MCE, like in MBSFN transmission. That is, the MCE periodically selects time/frequency resources and MCS level for PDSCH broadcast for those eNBs.
For the use cases above, it is observed that: 
· Use case 1: no impact to M2 interface and MCE is expected.

· Use case 2: some enhancements on the M2 interface and MCE are needed.  
It is FFS on how to enhance the M2 interface and MCE.
----------------End of the Change---------------
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