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3.1
Definitions

For the purposes of the present document, the terms and definitions defined in TR 21.905 [1] and TS 22.146 [2] and the following apply:

MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS user services available.

MBMS Bearer Service: the service provided by the PS Domain to MBMS User Services to deliver IP multicast datagrams to multiple receivers using minimum network and radio resources.

MBMS User Service: the MBMS service provided to the end user by means of the MBMS Bearer Service and possibly other capabilities.

MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [2]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.

MBMS over a Single Frequency Network: See TS 25.346 [10].
Shared eMBMS Network: A network shared by multiple PLMNs that provides eMBMS services. The Shared eMBMS network consists of the following shared network elements: BM-SC(s) and MBMS-GW(s). The shared eMBMS network may also include shared eNB(s), MCE(s), and MME(s).
                       Next Change

3.2
Abbreviations

For the purposes of the present document, the abbreviations in TR 21.905 [1] and TS 22.146 [2] apply.

EPS
Evolved Packet System

C-TEID
Common TEID

MBSFN
MBMS over a Single Frequency Network

MCE
Multi-cell/Multicast Coordination Entity

SSM
Source Specific Multicast

TMGI
Temporary Mobile Group Identity

TPF
Traffic Plane Function
SEN
Shared eMBMS Network
                       Next Change

7.x
Enhanced TV services support over E-UTRAN

Enhanced TV services over E-UTRAN enables operators and service providers to deliver TV services from broadcasters as well as 3rd party service providers. The separation of access to MBMS transport services from MBMS user services allow separate content delivery and transport services from the operators.  This is achieved by:
· A broadcast component where mechanisms to enable decoupling of content, MBMS service and MBMS transport, allowing the system to: offer eMBMS transport only, a shared eMBMS network between MNOs, broadcast only TV service to devices with no MNO subscription.

· A unicast component, in which MNO subscription for TV service is required, where mechanisms for broadcast/unicast fall-back support, consumption-based switching between unicast/broadcast are supported.
· Support standardised interface between BM-SC and the content provider in order to facilitate both transport and user services delivery for TV services via MBMS (for broadcast) and EPC (for unicast).
There are 2 MBMS Service Types considered for TV service:

-
MBMS transport only mode
-
The 3GPP network provides only transport of data/TV content in a transparent manner.

-
The 3rd party content provider’s signalling and data transferred via MBMS bearer(s) are transparent to BM-SC and the MBMS bearer service.

-
All other service aspects, e.g. decision of whether to send data over broadcast or unicast, is not within 3GPP network, and assumed to be performed by application server.

-
 MBMS full service mode
-
3GPP MBMS system provides full service layer capability.

-
BM-SC is aware of the content stream and is capable of transforming the content stream into 3GPP compliant stream.

-
BM-SC can perform decision on whether to switch an MBMS user service between broadcast or unicast service.
                       Next Change

Annex X
Shared eMBMS Network (Normative)
X.1
General

A Shared eMBMS network (SEN) consists of network elements shared by multiple PLMNs to offer MBMS service.  The shared network elements are at least a shared BM-SC and shared MBMS GW.
The SEN has the following properties:

-
The BM-SC and MBMS GW are shared among participating PLMNs.

-
The SEN provides the entry point of the data stream.

-
The BM-SC can provide full service layer functionality or act only in transparent mode for the case of eMBMS as transport only.

-
An MBMS service area may span across RAN nodes from different participating PLMNs.

-
RAN nodes (eNBs/MCEs) dedicated to MBMS bearer service may be deployed, in which case these nodes are part of the SEN. This deployment requires a shared MME function.

X.2
Architecture
X.2.1
Architecture for per PLMN MBSFN synchronization area
Figure X.2.1-1 shows and example network architecture for Shared eMBMS Network with MBMS synchronization area defined within each PLMN. The example shows two PLMNs (PLMN 1 and PLMN2) providing shared MBMS service. In the example, F3 is shared spectrum used by all involved PLMN for MBMS service.
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Figure X.2.1-1: Shared eMBMS Network architecture with per-PLMN MBMS synchronization area
The SEN contains the following network elements:
-
Shared BM-SC (denoted BM-SC(Sh) in Figure X.2.1-1):

-
Provides all the functionality defined in Section 5.1 for EPC.

-
Shared MBMS-GW (denoted MBMS-GW(Sh) in Figure X.2.1-1)
-
Provides all the functionality defined in Section 5.9.1. 
-
In addition:

-
It connects to MMEs from one or multiple PLMNs via the inter-PLMN Sm-s reference point for control plane signalling.
-
It connects to E-UTRAN nodes from one or multiple PLMNs via the inter-PLMN M1s reference point for IP multicast distribution.
The SEN may also contain shared E-UTRAN functionality for the purpose of MBMS service only. In that case the SEN also contains the following network entities:
-
Shared E-UTRAN - eNB, MCE (denoted RAN(Sh) in Figure X.2.1-1)
-
Provides functionality as defined in Section 5.9.1 and is dedicated to MBMS service only.  
-
Shared MME MBMS function (denoted MME(Sh)):

-
The shared MME MBMS control function provides the functionality defined in Section 5.9.2.

NOTE: 
The shared MME MBMS control function provides only a subset of the funciontality of a regular MME as defined in TS 23.401, dedicated only to providing control plane functionality related to MBMS service.  
X.2.2
Architecture for inter-PLMN MBSFN synchronization area
NOTE: Pending feedback from RAN3 and conclusion in TR 23.746.
Figure X.2.2-1 shows and example network architecture for Shared eMBMS Network with inter-PLMN MBMS synchronization area. The example shows two PLMNs (PLMN 1 and PLMN2) providing
 Shared MBMS service. In the example, F3 is shared spectrum used by all involved PLMN for MBMS service.
This architecture option leverages the MBMS network functional entities: BM-SC, MBMS-GW, MCE and MME, and corresponding interfaces between network elements. 

In this scenario, the MBMS synchronization area spans across eNBs from different PLMNs. This is achieved by deploying standalone shared MCE(s). All eNBs from all participating PLMNs broadcast the eMBMS content in a shared spectrum (F3 in the example of Figure X.2.2-1).
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Figure X.2.2-1: Shared eMBMS Network architecture with inter-PLMN MBMS synchrnozation area
On the control plane path:

-
The MME MBMS function is part of the SEN and needs to fulfil only the functions needed for MBMS as defined in Section 5.9.2.

-
The Shared MCE (denoted MCE(Sh)) also belongs to the SEN.

-
The SYNC protocol for MBSFN is also common across the participating PLMNs and controlled by the same MCE, as shown in Figure X.2.2-1.
NOTE: This requires all eNBs contributing to the same MBSFN to belong to same MBMS synchronization area for cells with the same carrier frequency F3. 

-
The reference point between MCE and eNB is:

-
M2s: a reference point based on M2, between the SEN MCE and participating PLMNs eNBs. In that respect, it is considered an inter-PLMN interface.

-
M2: as defined in TS 36.300[17], if the eNB is also shared, if the RAN and CN of the shared eMBMS network is self-contained.
X.2.3
Reference Points
The following reference points are defined for Shared eMBMS Network:

-
All internal reference points within the SEN leverage existing reference points M1, M2, M3, Sm, SGmb, SGi-mb.

-
All internal reference points within each PLMN existing reference points M2, M3

-
M1s:

-
Inter-PLMN reference point between the Shared MBMS GW and the E-UTRAN node from a participating PLMN. 
-
Provides equivalent functionality to M1.

-
Sm-s:

-
Inter-PLMN reference point between the Shared MBMS GW and MME from a participating PLMN. 

-
Provides equivalent functionality to Sm.

-
M2s 
-
Inter-PLMN reference point between the Shared MCE and eNB from a participating PLMN.

-
Provides equivalent functionality to M2.
X.2.4
UE Aspects

Different scenarios can be supported from the perspective of the UE:

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN.

UE Scenario 2:
The UE receives broadcast eMBMS service only with no unicast service, i.e., the UE has no valid MNO subscription.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the MNO for which it has unicast subscription), and receive eMBMS service through a different PLMN.

No MBMS reception report and file repair is required for any of these cases.

For UE Scenario 1, the UE follows the same functionality as defined in 5.2.

For UE Scenario 2, the UE acts in Receive Only mode as defined in Annex Y. 
For UE Scenario 3, the UE acts in Receive Only mode with independent unicast as defined in Annex Y.

X.2.5
TMGI for shared eMBMS networks
AS described in TS 23.003 [13], the TMGI is composed by an MBMS Service ID and a PLMN ID (MCC/MNC).
There are two deployment options for constructing the PLMN ID field in the TMGI:
· Option 1: Shared PLMN ID

-
A Shared PLMN ID is used for the shared MBMS service. The shared PLMN ID is broadcasted in the cells broadcasting the shared MBMS service content.
· Option 2: Internal PLMN ID in the Shared eMBMS network 
-
The Shared eMBMS network assigns and internal PLMN ID configured for the shared MBMS service provided by participating PLMNs.
-
For the Architecture defined in X.2.1, the MBMS-GW:

-
Is configured for each internal PLMN ID, the PLMN IDs of the participating PLMNs.

-
Performing a translation of the PLMN ID field of the TMGI:

-
From internal PLMN ID to the PLMN ID of the receiving PLMN when transmitting over M1s, Sm-s. 
-
From the received PLMN ID to internal PLMN ID, when receiving from M1, Sm-s.
                       Next Change

Annex Y
UE behaviour in Receive Only Mode (Normative)
A UE may be configured as Receive Only Mode. A UE configured as Receive Only Mode can receive only eMBMS broadcast service without the need to access and register with the PLMN offering the eMBMS service. When the UE is configured in this mode, the UE shall camp on a network cell in an eMBMS Broadcast carrier that indicates that eMBMS receive only mode is enabled, when available. The UE shall refrain from any Mobility Management or other signalling with the network offering eMBMS. The UE uses the acquired system information to receive eMBMS broadcast. Use of Receive Only Mode does not require USIM for the UE.
A UE may be configured as Receive Only Mode with independent unicast using EPS bearer contexts. This configuration option allows a UE to operate as Receive Only Mode (as defined above) for eMBMS broadcast service, and independently follows regular NAS/RRC procedures for unicast service with a PLMN. This mode of operation requires USIM and PLMN subscription to receive unicast service. No additional subscription or credentials are required to receive eMBMS broadcast service. 
Any device that is equipped with eMBMS broadcast receiver and is configured to operate in Receive Only Mode is able to receive the broadcast content, with the following characteristics
-
No PLMN credentials/subscription are required, as long as use of EPS unicast bearers is not required by the device.

-
Without PLMN credentials/subscription, the UE can only access broadcast services without subscription. The content can be Free To Air (FTA) content as defined in TS 22.101 [2] in which case it can be viewed without content subscription.
-
There is no need for the UE to support uplink, i.e. it can work as a downlink only solution.

NOTE 1:
It is possible though that there is content protection handled at application layer. In that case security is provided at application layer, and keys, etc., are provisioned out of band. This provisioning is out of scope of 3GPP.
For broadcast only service with no subscription, the eMBMS broadcast system information needs to be made available to the UE operating in Receive Only Mode without any need for the device to access the network. The UE is preconfigured with all the necessary information for the UE to acquire the system information and receive eMBMS service. This information includes:

-
PLMN ID(s) that provide the eMBMS service.

-
TMGI(s) if needed.

-
RAN specific information.

In the case of the network providing MBMS service in MBMS transport only mode, the TMGI needs to be configured in the UE.  
In the case of the network providing MBMS service in MBMS full service mode, Service announcement may be sent over a well known eMBMS User service dedicated for service announcement. In that case, the eMBMS user service dedicated for service announcement is pre-configured in the UE in Receive Only Mode.
Figure Y-1 shows the components of a UE in Receive Only Mode and in Receive Only Mode with independent unicast.
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Figure Y-1: UE components in Receive Only Mode and Receive Only Mode with independent unicast
The unicast component is active only in Receive Only Mode with independent unicast. The unicast component follows regular NAS/RRC procedures for E-UTRAN/EPC in order to receive unicast service.

For the broadcast component UE is configured with eMBMS radio resources for TV service with no PLMN subscription. The UE operating in Receive Only Mode scans the configured eMBMS radio resources and performs system acquisition. The broadcasted system information contains information about whether eMBMS Receive Only Mode is supported in the cell. The UE shall camp on a network cell in an eMBMS Broadcast carrier that indicates that eMBMS receive only mode is enabled, when available. The UE shall refrain from any Mobility Management or other signalling with the network offering eMBMS. A UE configured for Broadcast Only Mode shall not camp on a cell that does not indicate that eMBMS receive only mode is enabled.
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