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Introduction
RAN1 made progress for DL broadcast enhancements as follows [1]:
· 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

· Note 1: Gain, complexity, and specification impact of each enhancement are expected to be different.

· Note 2: some enhancements may be possible without spec impact.

· Note 3: Network/UE complexity has not been studied in RAN1.

· Note 4: some enhancement(s) listed above may assume some level of inter-TP coordination, which does not necessarily result in spec changes

· Note 5: some enhancement(s) listed above may be based on contribution(s) from a limited number of company or companies

· 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 [1]:
· 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.
Editor’s note: Pros/cons for above optimizations will be captured. The criticality of the control plane latency and whether latency requirements can be met with the above optimizations is FFS.
In this contribution, we propose the text proposals for DL broadcast enhancements.
Proposal
Potential downlink broadcast enhancements listed above are described in the TP. It is proposed to agree and capture the TP below in the TR 36.885. In addition, it is proposed to inform RAN1&RAN3 about the agreed TP.
Text Proposal for TR36.885
5.2
Uu interface

Editor notes: Including feasibility of Uu transport for V2V services.

5.2.x

Downlink broadcast enhancements
It is challenging to meet the DL capacity requirement on V2V service. Unicast transmissions cannot meet the capacity requirements when there are lots of transmitting UEs, particularly in Urban cases and Freeway cases option 1 according to the evaluation results.
In addition, it is challenging to meet the DL latency requirement on V2V service, particularly when UE enters a new cell or a new MBSFN area, and when a relatively long scheduling period e.g. 40ms is configured in downlink.
To overcome the challenges above, 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 are described in details.

5.2.x.1
PDSCH broadcast transmitted from different TP sets
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 5.2.x. From a UE viewpoint, a TP participating in PDSCH transmission for broadcast may or may not belong to its serving cell.
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Figure 5.2.x: PDSCH broadcast from multiple TPs

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 signaling. 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.
5.2.x.2
HARQ retransmissions based on UL feedback

HARQ retransmissions based on UL feedback are beneficial for support of V2V service. UEs receiving DL broadcast send HARQ feedback in uplink. Upon receiving the HARQ feedback, eNB performs HARQ re-transmission. It needs to be further discussed how to support UL feedback.
The initial transmission can be done via either PDSCH or PMCH from single or multiple cells. When the initial transmission is done from a single cell, the corresponding re-transmissions are also done from the cell. When the initial transmission is done from multiple cells, it is FFS whether the corresponding re-transmissions are done from a single cell receiving feedback or multiple cells. 
5.2.x.3
Reception of MBMS service on the basis of UE geographical location
For the V2V service, TMGI is assigned to address not only a particular service but also a particular geographical location which is mapped to a single cell or a set of multiple cells e.g. a MBSFN area. The network allocates a set of TMGIs to the V2V service. Different TMGIs are mapped onto different geographical locations. The network may reuse the set of TMGIs over different geographical locations in order to cover a whole of areas where V2V service is provided. The network informs UEs about mapping between a TMGI and a particular geographical reference location. It is FFS how the network signals this mapping to UEs. 

If MTCH/SC-MTCH for a particular TMGI is broadcast at a cell and if the mapping between the TMGI and the geographical reference location is available, UE verifies whether UE’s location is close to the geographical reference location mapped to the TMGI or not. Based on this verification, UE determines whether or not to receive the MTCH/SC-MTCH channel for V2V service.

5.2.x.4
Shorter scheduling periods for MBSFN
The shortest value of MCH scheduling period in MBSFN is 40ms. This value is not sufficient to support the latency requirement on V2V service i.e. 100ms, when messages are delivered over Uu interface. Hence, it is suggested to introduce shorter values of MCH scheduling period. The shortest value can be further reduced to 10ms.

5.2.x.5
Shorter MCCH/SC-MCCH periods for MBSFN and SC-PTM
When UE enters a new MBSFN area or a new SC-PTM cell, UE should read system information and MCCH/SC-MCCH before reading MTCH/SC-MTCH carrying messages for V2V service. Hence, MBSFN area change or SC-PTM cell change causes consecutive message loss. 

To reduce consecutive message loss in MBSFN area change and SC-PTM cell change, it is suggested to introduce shorter values of the modification period and the repetition period for MCCH and SC-MCCH. The introduction of shorter values will reduce the number of messages lost in reception while UE enters a new MBSFN area or a new SC-PTM cell. 

It is worth noting that the latency of reading system information and MCCH/SC-MCCH in MBSFN area change and SC-PTM cell change will nevertheless introduce consecutive message loss in downlink. It is because UE cannot receive MTCH/SC-MTCH and so won’t lose several V2X messages generated from several vehicles until reading system information and MCCH/SC-MCCH. 

5.2.x.6
Common scheduling information across SC-PTM cells and MBSFN areas
To avoid consecutive message loss in MBSFN area change and SC-PTM cell change as described in 5.2.x.5, it is suggested to introduce common scheduling information which is common to multiple SC-PTM cells and/or multiple MBSFN areas. Thus, upon MBSFN area change or SC-PTM cell change, UE can receive MTCH/SC-MTCH channel(s) specific to V2V service before reading SIB13/SIB15/SIB20 and MCCH/SC-MCCH.

For SC-PTM, the same G-RNTI specific to V2V service (or V2X services) can be used across multiple SC-PTM cells. Thus, when UE enters a new SC-PTM cell, UE immediately monitors PDCCH addressed by the G-RNTI in order to receive SC-MTCH channel(s) specific to V2V service. 

For MBSFN, a G-RNTI can be also used at a cell supporting one or more MBSFN areas specific to V2V service (or V2X services). Thus, when UE enters a new MBSFN area, UE immediately monitors PDCCH addressed by the G-RNTI to receive a MAC Control Element e.g. MCH Scheduling Information for the particular MBSFN areas(s). The MAC Control Element is scheduled by the PDCCH and used to inform UEs about scheduling of MTCH channel(s) specific to V2V service.
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