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Introduction 

According to recently RAN#43 meeting result eMBMS would be 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]. Whereas, with the Rel-9 eMBMS WI many conclusions discussed before should be updated and clarified further. In this report, we first recap the status from Rel-8 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 RAN2.
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Recap of Rel-8 status 
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 RAN2. 
The channel mapping for MBSFN transmission from logical channel to transport channel and physical channel is defined as MTCH/MCCH → MCH → PMCH. And the PDCP layer for eMBMS is located in E-MBMS GW regardless of transmission mode [2].
Multiplexing several E-MBMS services on a single MCH was agreed and captured [2] during RAN2#59bis [3] as a feature of eMBMS. The general mechanism has been decided by RAN2, in terms of dynamic scheduling and MAC level multiplexing. 
The eMBMS scheduling can be changed per scheduling period where for example one period is 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. 
In mixed carrier cell transmission of both unicast and MBMS in the cell is done in a coordinated manner. 
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Open Issues for eMBMS 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 RAN2.
1) 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 RAN2 consideration:

· The first open issue is whether the services are transmitted consecutively, as proposed by several companies for simplicity.
· Another issue is the details of MAC design for multiplexing, e.g. padding position inside the MAC PDU. Though arbitrary synchronous multiplexing operation of the eNBs would be feasible, it may be desirable  to have some restrictions on this, so that the signaling from MCE could be simpler. 
· Additionally, the detailed signaling format from MCE to indicate the multiplexing, e.g. signaling format of the order information, MAC/RLC configuration, needs to be defined.

2) eMBMS control information:
· MCCH structure:

In [2], the structure of BCCH-PMCCH-SMCCH is defined, which follows the Rel6 principles. However, as captured in the Rel-9 eMBMS WI[1], support of MCCH over MBSFN and need for SMCCH is to be investigated.  
· Content of eMBMS control information:
Control signalling for MBMS reception can possibly be divided into three categories from the transmission method point of view, i.e. those conveyed by system information, RRC signalling over MCCH and L1 signalling. The detailed division is still open, and should be defined in stage 2.  Particularly, possible MCCH information is tabulated in Table D.4-1 in [2]. Under Rel9 assumptions, we need to discuss which of them will be finally specified. Beside information in Table D.4-1, the MBSFN subframe allocation signalling might also need to be considered for the sake of consistency. Generally, the details of RRC signalling should be handled when the MCCH structure is decided.
3) What’s the RLC/MAC structure for eMBMS:
It’s expectable that UM still is applied for eMBMS related logical channels. Considering the multiple packets loss recovery issue in content synchronization, “one LI per SDU” principle has been discussed before [4]. Then the appropriate RLC UM PDU format to eMBMS taking into account both the compatibility and content synchronization should be investigated.

For MAC, it could reuse the MAC PDU structure for unicast. It also could apply the MAC control element to carry some MBMS control information, e.g., service multiplexing information.  But variable RLC PDU length and padding in MAC PDU for eMBMS RLC/MAC structure is still an open issue.
4) eMBMS L2 scheduling  (how to deliver the scheduling  information?):
The E-MBMS scheduling information indicates the resources from MSAP for each E-MBMS service, with the granularity of one subframe. The E-MBMS scheduling information is sent every scheduling period. There was some discussion on how to deliver the MBMS scheduling information, i.e. via L1, L2 or L3 signalling. However, there is no agreement yet. Next, the transmission method of the scheduling information needs to be decided, i.e. up-front or in-between the scheduling periods. The details of the scheduling information signalling is another open issue, which could be handled in Stage-3.
5) Macro Level MBSFN subframe allocation
In RAN2#63bis, most companies endorsed that we could do a finer MBSFN allocation in Rel9 [5]. Considering that last change of the micro level allocation was done to accommodate relays, how to specify the more detailed macro level allocation in Rel9 both for eMBMS and relaying should be considered.
6) Audience measurement:
In meeting RAN2#56[6], mechanisms to support non real-time audience measurement information (or statistics) is requested by operators because this kind of statistical audience information for one MBMS service might be used such as for advertisement services. 

If function of audience measurement is to be supported, the following needs to be investigated:
· which network elements are involved in the audience measurement procedure

· The impact on the signalling flow to support audience measurement
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Conclusions

In this document, we have recapped the Rel-8 discussions on eMBMS and clarified some important concepts based on the objectives defined in RAN WI [1] for Rel9 eMBMS. The agreements reached before in RAN2 for eMBMS are: 
· MCCH/MTCH → MCH → PMCH for MBSFN transmission
· PDCP for eMBMS in MBMS GW

· E-MBMS services multiplexed on a single MCH
· Periodical and dynamic scheduling within Subframe Allocation Pattern (MSAP)
On the other hand for the kick-off point of Rel9 eMBMS discussion in RAN2 we believe following topics need to be investigated further:
· Hierarchical MCCH and MCCH->DL-SCH->PDSCH? (according to RP-090350)
· eMBMS control information types and periodical transmission design
· RLC/MAC format for content synchronization
· MAC design for services multiplexing
· Scheduling information transmission method
· More accurate MBSFN subframe allocation
· Signalling flow to support audience measurement
We also note that another open issue about PMCH channel structure is very important for eMBMS MBSFN transmission design which is RAN1 related topic.  
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