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1. Introduction
At the last RAN2 meeting, Nortel presented a contribution [1] to discuss possible system architecture for LTE broadcast for MobileTV distribution over a dedicated carrier.
As highlighted in this contribution, some basic requirements for Mobile TV distribution 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.
At the last RAN plenary, China Mobile presented a contribution [2] to trigger further study to optimize the distribution of broadcast services in LTE. It was suggested that the issues raised in this document are presented to the WGs, and taken onboard the Building Block Descriptions.
In the following of this contribution more details about possible radio interface and system architecture are proposed for discussion. 

The following assumptions are made for an LTE Broadcast system:
· Dedicated carrier is used. This carrier defines a cell.
· DL transmission only is supported in this cell.
· The cell is part of an SFN area, i.e. multi-cell transmission is assumed
· UE has capability to receive simultaneously unicast and broadcast services
This contribution focuses primarily on MobileTV application distribution. 
2. Radio interface definition

The radio interface layers needed in the broadcast cell with dedicated carrier are:

· Layer 1. It will be further discussed in RAN1 on how the L1 parameters could be optimized for broadcast transmission in an SFN network, e.g. see [3].
· Transport channels: 

· Only broadcast transport channel is needed

· No BCH, PCH, DL-SCH channels

· No UL transport channels

· Layer 2

· MAC sub-layer including 
· Logical Channels mapping on the DL Transport channels. MTCH/MCCH definition is FFS
· Scheduling of different services/sessions

· Means to reduce UE battery consumption, e.g. discontinuous reception mechanisms

· RLC sublayer including 
· unacknowledged transmission 

· segmentation/concatenation of higher layer PDUs

· PDCP sublayer including

· Header compression (i.e. ROHC). The need for this sublayer is FFS depending on the transport protocols of the application layer, e.g. it depends whether IP is always present or not (e.g. Audio/Video codecs may be mapped directly at MPEG layer 2) 

· Layer 3 broadcast control information including: 
· the transmission of the L3 control information over the L2/L1 is FFS. The aim is to optimize the reading of this information (i.e. avoid two step mechanism like in MBMS, i.e. info on both BCCH and MCCH)
· typical broadcast control information may be L1/L2 configuration of the U-plane in the cell, Mapping of the Service Ids (e.g. TMGIs) on the L2 channels, Service/Session notification, some network identification information
· no need to transmit BCCH-like information in a dedicated broadcast cell (no PLMN info, no selection/reselection parameters, no neighbour cells). 

3. Possible options for system architecture
Depending on the network nodes and associated functionalities that are seen as beneficial for LTE broadcast, several architecture options are proposed for discussion starting from the simplest to the most complex:

· option 1: NodeBs only

· option 2: NodeBs connected to BM-SC

· option 3: NodeBs connected to Gateway and BM-SC
2.1
Option1: NodeBs only
In this option only the radio interface between the UE and the NodeBs is standardized. This implies that:

· the distribution of content to the NodeBs is out of 3GPP scope (e.g. it may be done via satellite distribution, wireline distribution, etc). The configuration of the distribution network towards the NodeBs may be based on OAM, IP multicast, etc

· the mapping of the NodeB/cell to the Service Area is out of the 3GPP scope (e.g. OAM, etc)
· the radio protocols are in the NodeB

This option requires minimal standardization effort and therefore it allows a quick system definition. This approach is justified by the fact that for MobileTV broadcast the main focus should be on L1/L2 optimized radio interface while the network distribution may be done with other existing industry standards or OAM, etc.

In this option, only RAN1/RAN2 are impacted and SA4 for application transport and codecs aspects.
This option is the Nortel preferred option.

2.2
Option 2: NodeBs connected to BM-SC

The functions of BM-SC are similar to the Rel-6 MBMS BM-SC for Broadcast mode. 
In Rel-6 MBMS architecture the BM-SC provides functions for MBMS user service provisioning and delivery. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS Bearer Services within the PLMN and can be used to schedule and deliver MBMS transmissions.

The BM-SC may allow some level of service continuity between LTE and Rel-6 MBMS (if this is required).It may be argued whether the BM-SC has an important role in the context of broadcast distribution.

This architecture option implies that:
· BM-SC may provide the NodeBs with the same type of information as over GGSN/BM-SC Gmb interface, e.g. QoS information, Session start/stop information, Service Area identification. A pre-filtering of NodeBs where the content needs to be distributed may be done via OAM.
· Following Session start indication from BM-SC, the NodeBs request the establishment of the U-plane tunnels to BM-SC. The Service Area information received from the BM-SC may be used by the NodeBs to filter the NodeBs/cells where the U-plane needs to be established (and the content distributed). Alternatively, the U-plane establishment may be pre-configured.
· the radio protocols (e.g. MAC, RLC, PDCP, RRC) are in the NodeB

The main drawback is that the number of connections NodeB to BM-SC is dramatically increased compared to UMTS architecture (i.e. this option may have scalability issues).
In this option, RAN1/RAN2 are impacted, SA2 for architecture aspects, SA4 for application transport and codecs aspects, RAN3/CT4 for NodeB to BM-SC interface.

2.3
Option 3: NodeBs connected to Gateway and BM-SC

This option adds a Gateway between the NodeBs and the BM-SC. The functions of BM-SC are similar to the Rel-6 MBMS BM-SC for Broadcast mode. 

It implies:

· in the C-plane:
· BM-SC to Gateway: BM-SC may provide the Gateway with the same type of information as over GGSN/BM-SC Gmb interface, e.g. QoS information, Session start/stop information, Service Area identification. A pre-filtering of Gateways where the content needs to be distributed may be done via configuration.
· Gateway to NodeBs: 

· Gateway may provide the NodeBs with information as QoS information, Session start/stop information. The Gateway filters the NodeB where the distribution needs to be done based on Service Area received from BM-SC.

· Gateway may have some CRNC-like functions, e.g. NodeBs configuration, especially coordination functions for SFN deployment etc

· L3 radio protocol may be in the Gateway or NodeB.  

· In the U-plane:

· BM-SC to Gateway: Following Session start indication from BM-SC, the Gateway requests the establishment of the U-plane tunnel to BM-SC. 

· Gateway to NodeBs: The Service Area information received from the BM-SC is used by the Gateway to filter the NodeBs/cells where the U-plane needs to be established (and the content distributed).

· PDCP (and RLC ?) protocol may be in the Gateway or the NodeB.

· if radio protocols are not in the Gateway, a direct tunnel architecture from NodeB to BM-SC may be envisaged.

In this option, RAN1/RAN2 are impacted, SA2 for architecture aspects, SA4 for application transport and codecs aspects, RAN3 for NodeB to Gateway interface and CT4 for Gateway to BM-SC interface.
3. Conclusion

In this contribution we propose to discuss several architecture options and radio interface for Mobile TV application distribution over LTE broadcast.  
It is proposed to capture the results of the discussions of sections 2 and 3 in RAN2 TR.
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