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1. Introduction
It is expected that in the future, to remain competitive with other sources of TV programming (i.e. TV Broadcast, DSL downloads and DVD), the Mobile TV broadcast service over LTE must be capable of delivering programmes of a quality equivalent to the competition. At the last RAN plenary meeting #31 a CR to 25.913 to add LTE specific broadcast requirements was discussed [1].

Some basic requirements for Mobile TV distributrion over LTE broadcast that need to be further considered are:

· provide a full coverage wideband broadcast service that would be competitive to existing (and future) TV broadcast services (including indoor receivers).
· efficient use of the “unpaired” spectrum with a dedicated broadcast service by achieving the high data throughput needed to support multiple channels (i.e. 20 channels at 384 Kbit/s in 5MHz channel) and high coverage (including indoors) 
· reuse transmission cell sites that have been deployed based on “traditional” GSM/UMTS engineering guidelines.
The MobileTV broadcast service may also be seen as a separate service and its discussion, development and introduction in 3GPP may happen in parallel to the MBMS multicast two-way services.  Therefore in order to provide efficient mobile TV broadcast services it seems worthwhile to study the improvements and possible compromises in terms of network architecture, radio interface and L1 parameters.  The future performance and efficiency of the Mobile TV broadcast service over LTE should not be compromised by the legacy designs for previous two-way services. 
2. Proposal
In the following more details LTE Broadcast for Mobile TV are proposed for discussion. Section 2.1 provides to RAN2 some background information on L1 aspects (i.e. detailed discussions are in the scope of RAN1). Section 2.2 and 2.3 provides for discussion in RAN2 some details on the network architecture and the radio interface.
2.1
Layer 1 for LTE Broadcast 

Current status

Currently the 25.912 indicates that the broadcast and unicast parameters and solutions should be harmonised. Emphasis was put on unicast and MBMS (with or without SFN operation) with or without sharing of the carrier between unicast and broadcast. Currently L1 parameters are supposed to address the MBMS case thanks to long CPs (only number of symbols and CP duration is different, sub-carrier spacing is 15kHz irrespectively of broadcast of unicast)

However it is not clear that the L1 parameters are optimum for a broadcast only mode (DL only) (no UL which means also no sharing with unicast in the same carrier) 
Optimized L1 parameters for LTE broadcast

For advanced LTE Broadcast mode, it is proposed that L1 optimized parameters are further studied and defined in the context of a DL channel that is dedicated to the broadcast service.  This is the most efficient way for broadcasting and it is compatible with the suggested use of the “unpaired” channels (e.g. 1900-1920 MHz and 2010-2025 MHz).  
However, in cases where the broadcast service was to be delivered through a channel that was shared between two-way MBMS and Mobile TV broadcast services, then of course, the existing LTE MBMS parameters would be appropriate.

Level of harmonisation between a dedicated broadcast mode and unicast 

It is proposed that the optimisation of L1 parameters for broadcast mode without sharing is further investigated by RAN1, possibly resulting in different parameters between unicast and broadcast (e.g. FFT size, CP length, etc). Therefore a proper trade-off between harmonisation of parameters between unicast and broadcast and optimisation of performance for broadcast is to be considered, it could e.g. be based on the same OFDM sampling frequency or sub-carrier spacing. 
If parameters are to be changed then simple translation should exist between different sets to minimise UE complexity increase. The requirements for the broadcast mode and level of optimisation for different environment may need reconsidered (speed, cell range, etc)

2.2
Radio Interface
It is proposed that L1 and L2 protocol (i..e. MAC layer) in the DL between the UE and the NodeB are standardized. MobileTV application protocols are carried in the DL on top of MAC layer. The DL transport protocols between the UE and the MobileTV application servers are in the scope of SA4 and need standardization as well.
Apart from optimized L1 definition, some other radio interface improvements need further study as well, e.g.

· Time sliced transmission (for low power reception) at the MAC layer
· Support of single frequency network (SFN) to improve downlink bitrate and coverage. 
2.3
Network architecture

For MobileTV applications distribution, a simplified architecture is seen as beneficial. LTE NodeB broadcast transmitters are connected via a transport “cloud” to Mobile TV application servers. Broadcast transmitters may share the UMTS/LTE cell-sites, but program content may be most easily distributed logically separately from the UMTS-RAN/LTE logical nodes.

The transport network may be for example:

· Satellite distribution of network programming to cell-sites with possible local insertion of local programs

· IP streaming to each cell site e.g. Gigabit Ethernet
The transport network architecture and protocol stacks do not need to be standardized within 3GPP and may make use of existing TV standards. 
For the interactive part of the broadcast TV (e.g. AAA, and ciphering key exchange, application interactivity, etc), the mobile uplink communications may follow the traditional UMTS/LTE route to the service centre. This is similar to other broadcast systems already existing in the industry.
3. Conclusion

In this contribution we propose to discuss a simplified architecture and radio interface for Mobile TV application distribution over LTE broadcast. L1 optimized parameters need to be further studied in RAN1 in order to ensure that LTE broadcast remains competitive with other Mobile TV distribution standards.  
It is proposed to capture the results of the discussions of sections 2.2 and 2.3 in RAN2 TR.
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