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Abstract of the contribution: The purpose is to first try to address the basic design principles for MBMS in LTE. If these can be agreed, we can continue to work on the details and work with CRs in coming meetings.

Discussion
The following basic design principles are proposed below:
1. MBMS1 becomes MME, and MBMS2 becomes MBMS GW. 

The MME node already has signalling relations to all eNodeBs and the simplest way forward should be to let the MME node handle the control signalling for eMBMS as well. It should basically be MBMS Session Start and Session Stop that needs to be received from the MBMS GW and forwarded to the eNodeBs. 

The MBMS GW should be drawn as a separate functional entity in the standard. The MBMS GW is the Edge node for MBMS and it provides the necessary security and protection for the mobile core. Even in a large network there should only be a need for one or a few MBMS GW because of the nature of broadcast (one-to-many). This is in contrast to the S/PGW where the number of nodes increases with amount of traffic in the network. The MBMS GW may in product implementations be co-located with other nodes e.g. BM-SC or a combined S/PGW. 
2. The MBMS GW should be able to serve both LTE and 3G accesses

It should be possible for an operator having both 3G and LTE accesses to use the MBMS GW and the Rel-9 BM-SC to serve both the 3G and LTE accesses.
3. The Rel-8 solution for content synchronization with SYNC in BM-SC should be used and evolved to embrace also LTE

The SYNC solution proposed for Rel-8 should be extended to handle the requirements for synchronized content that exists in both 3G and in LTE. This includes requirements for soft combining. If this is possible 

4. The Rel-8 solution with IP Multicast distribution from GGSN to RNCs should be reused and applied between the MBMS GW and the eNodeBs/RNCs. 
In the LTE RAN with often thousands of eNodeBs an efficient distribution of MBMS payload is a requirement. IP Multicast distribution fulfils that requirements and simplifies a migration from Rel-8.  

5. Header Compression should be configured in the BM-SC and signalled to the eNodeBs and RNCs in the Session Start signalling. The RAN node then informs the UEs.

6. To have a more robust session setup, the Session Start Response message should only be sent after the RAN completion. This is reflected in figure 8b below. 
7. The existing BM-SC should be possible to evolve and use also for MBMS in LTE.
Proposal

The eMBMS extracts from TS 23.246 below, shows a possible way forward for MBMS in LTE based on the design principles listed above. 

******************Start of  Change***************
4.2
Reference Architecture Model
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Note 1:
network entities and reference points solely used by the MBMS user service (e.g. for service announcement as described in section 4.4.1.2) are not shown in this figure.

Note 2:
Gp applies only when SGSN and GGSN are in different PLMNs.

Figure 1a: Reference architecture to support the MBMS bearer service


[image: image2]
Figure 1b: Reference architecture for Evolved Packet System with E-UTRAN(MBMS Broadcast Mode only)


Editor's Note:
MCE (Multi-cell/Multicast Co-ordination Entity) is not shown in the figure.

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi).

************ Next change ************

4.3.3
Reference Points for Evolved Packet Systems

NOTE:
The below listed reference points are applicable for the EUTRAN MBMS Broadcast Mode (with or without counting) only.

M1:
It is the reference point between MBMS GW and E-UTRAN and UTRAN for MBMS data delivery. The M1 is based on IP Multicast transport.
S1-MME:It is the reference point between MME and E-UTRAN for session control. S1 is a control plane interface between EPC and E-UTRAN for MBMS.

Sm:
It is the reference point for the control plane between MME and MBMS GW.
Sn:
It is the reference point for the control plane between MBMS GW and SGSN.
SGi-mb:
It is the reference point between eBM-SC and MBMS GW function for MBMS data delivery.

SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS GW).

Protocol assumption:

-
The Sm and Sn reference points are based on GTPv2-C

************ Next change ************

5.8
Functional Elements for the Evolved Packet System

5.8.1
MBMS GW function

One or more MBMS GW function entities are used in a PLMN.

MBMS GW functions include:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point;

-
It provides an interface for entities using MBMS bearers through the SGmb (control plane) reference point;

-
IP multicast distribution of MBMS user plane data to eNodeBs (M1-U reference point);

-
IP multicast distribution of MBMS user plane data to RNCs

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).


-
It allocates an IP Multicast address to which the eNodeB should join to receive the MBMS data. This IP Multicast address is provided to the eNodeB via the MME and to the RNC via SGSN;

-
MBMS GW can communicate with multiple MME and SGSN.

5.8.2
MME
One or more MME are used in a PLMN.

The MME shall for MBMS include functions:

-
Session control of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN);

-
Transmit Session control messages towards multiple E-UTRAN nodes;

-
It is FFS whether MME filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area;

-
It provides an Sm interface to the MBMS GW: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from MBMS GW over this Sm interface.

NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

5.8.3
BM-SC function (for inclusion in 5.1)
BM-SC function include:
-
Content synchronization for MBMS in UTRAN

-
Content synchronization for MBMS in LTE
-
Header compression for MBSFN MBMS data

************ Next change ************

8.3.2
MBMS Session Start Procedure for E-UTRAN

[image: image3]
Figure 8b: Session Start procedure for E-UTRAN

1.
eBM-SC sends a Session Start Request message to MBMS GW to indicate the impending start of the transmission and to provide the session attributes (QoS, MBMS service Area, Session identifier, estimated session duration). The list of session attributes is FFS.

2.
The MBMS GW responds with a Session Start Response message with information for BM-SC to send MBMS data to the MBMS GW.

3.
The MBMS GW stores the session attributes and allocates a transport network IP multicast address for this session and sends a Session Start Request (session attributes, including IP Multicast Address) message to MME.

4.
The MME stores the session attributes and responds to the MBMS GW.

5.
The MME sends a Session Start Request message to E-UTRAN.

Editor's Note:
It is FFS whether MME can send Session Start to all E-UTRAN nodes controlled by that MME and rely on E-UTRAN to perform Service Area filtering.

6.
The E-UTRAN responds the MME to confirm the reception of the Session Start Request message.

Editor's Note:
The order of step 7 and step 8 is ffs.

7.
The eNodeBs send IP multicast Join message to the received user plane IP multicast address allocated by the MBMS2.

Editor's Note:
It is FFS at what time the eNodeB performs Join after receiving Session Start Request message.

8.
The E-UTRAN establishes the necessary radio resources for the transfer of MBMS data to the interested UEs. RAN resource set up can be scheduled according to the time to MBMS data transfer parameter.

9.
The BM-SC starts sending the MBMS data.

10.
MBMS GW function receives MBMS data and may add synchronization information (ffs at this stage). MBMS GW sends the MBMS data using IP multicast towards all joined eNBs.

************ Next change ************

8.5.2
MBMS Session Stop Procedure for E-UTRAN


[image: image4]
Figure 10b: MBMS Session Stop procedure for E-UTRAN

1.
The eBM-SC sends a Session Stop Request message to the MBMS GW to indicate the end of session. The MBMS GW responses with Session Stop Response and release its information regarding the session.

2.
The MBMS GW forwards Session Stop Request message to the MME which previously received the Session Start.

3.
MME forwards Session Stop Request message to the E-UTRAN which previously received the Session Start. Each E-UTRAN responses with Session Stop Response message to the MME.

4.
The E-UTRAN releases the affected resources and leaves the transport network IP Multicast group of the session.

**************End of Changes***************
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