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1.
Introduction
This document distinguishes MBMS service and transmission and discusses how to transmit MBMS data depending on scenarios.
2.
MBMS service and transmission
2.1.
MBMS service
A MBMS service corresponds to a MBMS bearer service that the mobile network provides. One or more MBMS bearer services constitute one MBMS user service, which is in line with the UMTS MBMS service. A MBMS service is provided by either broadcast mode or enhanced broadcast mode. Depending on a service area, a MBMS service corresponds to either multi-cell service or single cell service as follows:
2.1.1.
Multi-cell MBMS service
This MBMS service is offered to several cells with the same content. (Applications: mobile TV, stock update)
2.1.2.
Single cell MBMS service
This MBMS service is offered only to a single cell. (Applications: local emergency notification, local traffic update, local weather update)
2.2.
MBMS transmission
E-UTRA provides a MBMS service on the radio interface in one of the following manners:
2.2.1.
Multi-cell MBMS transmission
In this manner, a common coordinating node i.e. MCE schedules a MBMS service (re-)transmitted on MCH from several cells. It is assumed that MBSFN is always applied to this transmission. MCCH is used to carry scheduling information of multi-cell transmission to one or more UEs.
If HARQ re-transmission is configured, a cell may locally schedule re-transmissions of the MBMS service, which is single cell MBMS retransmission. 
Single cell MBMS services cannot be provided in this manner.
2.2.2.
Single cell MBMS transmission
In this manner, a cell locally schedules a MBMS service (re-)transmitted on DL SCH. PDCCH associated with DL SCH is used to indicate (re-)transmission of the MBMS service on DL SCH.
Multi-cell MBMS services and single cell MBMS services can be provided in this manner. 
2.3.
Relations between MBMS services and transmissions
The figure 1 shows relations between MBMS services and transmissions. 
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Figure 1. Relations between MBMS services and transmissions
From the figure 1, we have the following transmission scenarios:
A. When a multi-cell MBMS service is provided by multi-cell MBMS transmission, UE receives the transmission on MCH with MBSFN combining.
B. When a multi-cell MBMs service is provided by single cell MBMS transmission, UE receives the transmission on DL SCH from only one cell.

C. When a single-cell MBMs service is provided by single cell MBMS transmission, UE receives the transmission on DL SCH from only one cell.
And, we could have an additional transmission scenario:
[A+B]
A multi-cell MBMS service is transmitted on MCH in a multi-cell transmission manner and re-transmitted on DL SCH based on uplink feedback in a single cell transmission manner
3.
MBMS Transmission Scenarios
3.1.
Scenario A
In this scenario, MBSFN operation is used at all times. MCE configures radio/transport resources of MBSFN transmissions as shown in figure 2. MCE schedules transmission and re-transmissions of a MBMS service based on the configuration. The configuration may include the number of re-transmissions on MCH and IR pattern.
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Figure 2. Configuration of MBSFN Transmissions
If MCE configures HARQ re-transmission of a MBMS service on MCH, HARQ entity at eNB re-transmits a MBMS service data on MCH based on the configuration without any uplink feedback. As shown in figure 3, if the number of re-transmissions on MCH is set to 1, HARQ entity at eNB once re-transmits a MBMS service data on MCH without uplink feedback. 
Since MCE schedules re-transmissions, re-transmissions are also MBSFN combined. UE can combine initial transmission and re-transmission of a MBMS service data received with MBSFN combining from several cells.
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Figure 3. Example of MBMS Transmissions in Scenario A
3.2.
Scenario B
In this scenario, eNB locally schedules transmission and re-transmissions of a multi-cell MBMS service in a single transmission manner. UE receives a multi-cell cell service only from a serving cell.
If any uplink feedback channel is not configured, eNB re-transmit a MBMS service data without any uplink feedback e.g. up to the number of re-transmissions configured by MCE like figure 4. 
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Figure 4. Example of MBMS Transmissions in Scenario B without uplink feedback channels
If any uplink feedback channel is configured, only when NACK is received from any UE via the uplink feedback channel, eNB re-transmit a MBMS service data up to the number of re-transmissions configured by MCE, like figure 5.
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Figure 5. Example of MBMS Transmissions in Scenario B with uplink feedback channels
When UE receiving a multi-cell service in a single cell transmission manner moves from a source cell to a target cell, UE may be able to perform duplication detection and re-ordering of received data units for the multi-cell service like RLC UM operation in UMTS MBMS.
3.3.
Scenario C
In this scenario, eNB locally schedules transmission and re-transmissions of a MBMS service. If any uplink feedback channel is not configured, eNB re-transmit a MBMS service data without any uplink feedback e.g. up to the number of re-transmissions configured by the network as shown in figure 4. 
If any uplink feedback channel is configured, only when NACK is received from any UE via the uplink feedback channel, eNB re-transmit a MBMS service data up to the number of re-transmissions configured by the network as shown in figure 5.
3.4.
Scenario A+B
In this combined scenario, like the scenario A, pre-defined re-transmission on MCH can be used as well as shown in figure 6. After pre-defined transmissions on MCH is finished, if MBMS service data is incorrectly received, a UE sends NACK on a dedicated uplink channel to request re-transmission of the MBMS service data on DL SCH. If HARQ entity at eNB receives NACK from a UE, HARQ entity at eNB can re-transmit a MBMS service data on DL SCH in a single cell transmission manner.
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Figure 6. Example of MBMS Transmissions in Scenario A+B
In this scenario, MBSFN operation is used for transmission on MCH. MCE configures the number of re-transmissions on MCH or DL SCH as shown in figure 7 as well as radio/transport resources of MBSFN transmissions as shown in figure 2. HARQ entity at eNB transmits a MBMS service data based on the configuration.
eNB can report the number of NACKs received from uplink feedback channels for the MBMS service to MCE. If the number of NACKs increases, MCE may re-configure the number of re-transmissions on MCH as shown in figure 7.
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Figure 7. Example of configuration of MBMS transmissions on MCH in Scenario A+B
4.
Conclusion
In conclusion, we propose to capture the definitions of section 2 in TS 36.300. Also, we propose to agree on the following MBMS transmission scenarios for LTE specification
a. When a multi-cell MBMS service is provided by multi-cell MBMS transmission, UE receives HARQ (re-)transmissions of a MBMS data unit on MCH from several cells with MBSFN combining.
b. When a multi-cell MBMs service is provided by single cell MBMS transmission, UE receives HARQ (re-)transmissions of a MBMS data unit on DL SCH from a serving cell with or without uplink feedback channel
c. When a single-cell MBMs service is provided by single cell MBMS transmission, UE receives HARQ (re-) transmission of a MBMS data unit on DL SCH from a serving cell.
d. When a multi-cell MBMs service is provided by multi-cell MBMS transmission and single cell MBMS re-transmissions, if UE receives HARQ transmission of a MBMS data unit on MCH from several cells with MBSFN combining, UE receive HARQ re-transmissions of the MBMS data unit on DL SCH from a serving cell with uplink feedback channel
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