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Introduction 

According to recently RAN#43 meeting result eMBMS is reopened in LTE Rel9 [1]. Some important concepts and topics have been discussed and some agreements captured in section 15 of TS36.300 in [2]. However with the standardization evolvement many conclusions discussed before should be clarified further. In this report, we first retrospect and clarify the status of some important concepts based on the objectives defined in [1] for Rel9 eMBMS and list some important open issues as the kick-off for Rel9 eMBMS discussion in RAN3.
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Retrospection 
· MBSFN transmission:

Single-Frequency Network (SFN) operation for eMBMS transmission/reception is the most important characteristic for eMBMS in LTE. It requires the same content data packets are transmitted on the air simultaneously with the same radio resource which is called MBSFN transmission. To support the SFN operation, the concept of layered synchronization mechanism is agreed by RAN3. 
The channel mapping for MBSFN transmission from logical channel to transport channel and physical channel is MTCH/MCCH → MCH → PMCH. The basic principles for eMBMS content synchronization in user plane processing are decided in [2]. The SYNC protocol layer for content synchronization is defined by RAN3. And the PDCP layer for eMBMS is located in E-MBMS GW regardless of transmission mode.
Some MBSFN transmission related “Area/Cell” definition is captured in [2] such as “MBSFN Synchronization Area”, “MBSFN Area” and etc.
· eMBMS logical architecture:

The logical architecture for eMBMS is agreed by RAN3. One new logical entity Multi-cell/Multicast Coordination Entity (MCE) and its related interfaces to MBMS GW/eNB are introduced namely M1(user plane interface between EPC MBMS GW and eNB), M2(E-UTRAN internal control plane interface between MCE and eNB) and M3(control plane interface between E-UTRAN MCE and EPC MBMS GW). There are two deployment scenarios for MCE which are standalone MCE and MCE in eNB. MCE is responsible for the scheduling and coordination of the service MBSFN transmission, of radio resource allocation and of detailed radio configuration. And MCE is involved in MBMS Session Control Signaling. It is also concluded that there is no UE-MCE signaling.
· Service Multiplexing (SM) and MBSFN scheduling:

Multiplexing several E-MBMS services on a single MCH was agreed and captured in [2] during RAN3#57bis (see [3]) as a feature of eMBMS. The general mechanism has been decided by RAN2, in terms of dynamic scheduling and MAC level multiplexing, but in RAN3, the mechanism to handle the bearers is still an open issue. 

The scheduling for eMBMS is period by period such as for one period of 320ms. For each MCH a static MCH Subframe Allocation Pattern (MSAP) is pre-defined by MCE which determines the resource pool used for the scheduling of each service in this MCH in one period. The scheduling information should be transmitted in each scheduling period at least once. MCE is responsible to determine the MBSFN transmission order and MSAP of multiple MBMS services.
· MCCH structure:

Hierarchical control information structure was discussed before which suggested distinguishing Primary MCCH and Secondary MCCH to deliver different type of eMBMS control information for the different combining purpose. In [2] some R6 MBMS-like mechanism is inherited where BCCH indicates the resource for P-MCCH. The necessity of abovementioned concept i.e. hierarchical structure needs to be revised.
· Mixed carrier / Dedicated carrier:

In mixed carrier cell transmission of both unicast and MBMS in the cell is done in a coordinated manner. While in dedicated carrier cell only MBMS transmission happens on one frequency layer. In this dedicated carrier there is no uplink. Usually, there would coexist another unicast frequency layer with MBMS dedicated carrier. Both Single-cell and MBSFN transmission can be supported in mixed and dedicated carrier. In release 9 only mixed carrier is to be supported.
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MBMS architecture
Consensus has been reached in RAN with respect to MBMS architecture, including the definition of M1/M2/M3 interfaces and the function splitting. However, we see there is a distinct view of SA2, where the content synchronization and Header compression are handled by BM-SC which is agreed in [4].
For convenience, the understanding of SA is summarized below.
	In addition, for EPS the BM-SC consists of the following additional functions (broadcast mode only):


Content synchronization for MBMS in UTRAN

-
Content synchronization for MBMS in E-UTRAN

-
Header compression for MBSFN MBMS data


For MBSFN transmission MCE is the indispensable function entity in E-UTRAN regardless of its actual physical deployment location. The logical interface between MCE and eNB/MBMS GW (M2/M3) always exist. But now in SA2 discussion results [4] the EPC is through S1_MME interface to E-UTRAN on the control plane which is against the pervious discussion result in RAN WG [2] which is via M3 interface. 

M2 application protocol (M2AP) should be specified by RAN3, and this seems to be missing in the description of RAN MBMS WI [1]. 
Therefore, the start point of the MBMS discussion in RAN should be reviewed to decide whether there is a real need to change the baseline of the MBMS architecture. The tough schedule of MBMS standardization would be an issue if we go back to discuss the MBMS architecture again. And hence, it is needed to share the understandings of RAN with SA. So, when there is conclusion on this issue, liaisons to other groups are for sure needed.
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eMBMS Open Issues for further discussion in Rel9
In this section we discuss some important open issues for eMBMS Rel9 according to the objectives defined in [1] that need to be discussed further in the forthcoming RAN3  meetings.
1) Content synchronization solution:
Following discussion is based on the assumption of eMBMS architecture in TS36.300 [2] with the RAN discussion results but not the recent SA2 conclusion. 

The basic principles on content synchronization mechanism design have been achieved in [2]. What’s remained open is to define the SYNC layer packet header and detailed content synchronization processing explicitly as soon as possible. The SYNC layer packet header design has close relation to the detailed content synchronization mechanism design. According to the previous discussion results in RAN3,  the SYNC layer packet header should at least contain a sequence number (SN), an anticipated transmission time indication and a byte counter for packets loss recovery etc. SYNC layer is common for eMBMS service regardless of transmission mode. 

In past RAN3 meetings many companies had proposed several different content synchronization mechanism design such as ALU’s “Window based solution”, NSN’s “Burst based solution”, Ericsson’s “Byte count SN based solution”, IPWireless’ “Super-frame based solution” and etc. Hence, some convergence effort is therefore desirable. 

2) Service Multiplexing (SM) mechanism:
The multiplexing of different MBMS services is an important feature for E-MBMS. But there are still a few open issues for RAN3 consideration:

· The general architecture has not been decided yet. It may be easier to roll out a solution in release 9, because the scenario for study is much simpler where the overlapping and dynamic MBSFN area is not supported. The standardization of this issue involves how to ensure the QoS of the services and save the bandwidth at the same time. 
· The second issue is whether or not we need some signalling input from the Core Network to facilitate the resource allocation, e.g. the aggregated bit rate of the multiplex. The discussion in RAN2 could be used as  reference input, whereby the transmission order information of the services in the multiplexing needs to be sent to eNB from MCE via M2.
· There is also the impact of multiplexing on content synchronization. How to guarantee the consistent scheduling result among MBSFN transmission eNBs for the statistical multiplexing needs to be studied. Another issue is whether the SYNC entity is per service or per MBSFN Area, or in other words whether the SYNC entity is dynamically created/released with services or statically configured for an MBSFN area.
3) eMBMS QoS :
There is first a need to indicate the QoS parameters of the aggregated services for multiplexing, RAN3 should handle the RAN signalling accordingly.
Additionally if there is a need foreseen by SA that multiple QoS could apply for a same specific service this should be discussed as well in RAN3, e.g. how to signal/control eNB with the QoS and RB parameters of different QoS layers.
4) Synchronization of eMBMS signalling:
It is found in [5] that there is a need to synchronize the M2/M3 signalling, so that the configuration/actions can be performed / triggered by eNBs synchronously. This may impact not only the control plane but also the u-plane content synchronization.
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Conclusions

In this document, we have reviewed and clarified some important concepts based on the objectives defined in RAN WI [1] for Rel9 eMBMS. The reached agreements before in RAN3 for eMBMS are: 

· The concept of layered synchronization mechanism for MBSFN transmission;
· The basic principles for eMBMS content synchronization in user plane processing;
· The SYNC protocol layer for content synchronization;
· The logical architecture for eMBMS which is MCE and M1/M2/M3 interface that we should respect;
· MCE function for MBSFN transmission on radio resource coordination and configuration;
· E-MBMS services multiplexed on a single MCH;
· Periodical and dynamic scheduling within Subframe Allocation Pattern (MSAP).
Besides, for the kick-off of Rel9 eMBMS discussion in RAN3 we suggest following topics need to be investigated further:

· Determine the SYNC protocol layer header and format
· Detailed content synchronization solution on u-plane processing

· SM architecture and its related signaling 

· How to signalling/controlling eNB of the QoS and RB parameters of different QoS layers to indicate the QoS parameters of the aggregated services for multiplexing.
· The mechanism to synchronize the M2/M3 signalling for content synchronization
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