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1 Introduction

At the RAN Plenary #43 meeting in Biarritz, it was agreed that eMBMS will be a new work item for LTE Rel-9 [1]. In order to complete the specification in a timely manner, it was agreed to specify limited functionality of MBMS over E-UTRAN using MBSFN transmission scheme. i.e.:

· One cell belongs to only one MBSFN Area (i.e. no overlapping areas, the need for this restriction can be revisited during the work item phase). 

· Multiple non overlapping MBSFN Areas can be supported in a PLMN 

· MBSFN areas are static (no dynamic changing areas, changes are made by O&M)

· No support for heNB

· No new mobility procedures for MBMS (i.e. no inter frequency layer convergence or dispersion)

· Broadcast transmission mode in only a shared carrier deployment (no dedicated carrier)

· MBSFN without feedback (i.e. no ACK/NACK or counting).
· Signalling support for LTE MBMS. (e.g. MCCH over LTE-Uu will be specified, Note: not supporting MCCH over MBSFN, and hence the hierarchical structure with Primary-Secondary MCCHs should be investigated)
During the stage2 of LTE Rel-8, much effort and long time of discussion have already been spent on eMBMS and many agreements have been reached. Some of them could be adopted directly and some are out of the scope of Rel-9 work item. 
Since the timeframe of LTE Rel-9 is short, in order to ensure the objectives of eMBMS can be achieved, it is preferable to start standardization for Rel-9 eMBMS based on previous agreements as much as possible. Therefore, this contribution tries to capture some existing agreements that are applicable for Rel-9 and part of open issues that need further study in this stage. 
2 Previous agreements and discussion
Based on our understanding on the above WI objectives, the agreements relating to Rel-9 scope are picked out and some open issues are listed in this section.
2.1 Definition of MCCH and MTCH
2.1.1 MCCH
· Agreements
MCCH is a point-to-multipoint downlink channel used for transmitting MBMS scheduling and control information from the network to the UE, for one or several MTCHs [2]. 
BCCH indicates the scheduling of MCCH.

Furthermore, since as indicated in WID [1] MCCH over MBSFN will not be supported in Rel-9, then only single cell MCCH will be studied. This means that MCCH should be terminated in eNB, rather than MCE.
Potential MCCH information types [3] (items out of the scope are not listed):

	Information Type
	Use Case

	Service and session identities

Session start – own layer
Ongoing (FFS)      -   own layer
Short identities indexing service identities      
	1

2

2,3,4,5

	Service parameters – radio bearer information, physical channel configuration information, scheduling information (Note 1)
For services (MTCH) transmitted on MCH
	3, 4, 5

	Required action – whilst receiving a service

Session stop indication

Reconfiguration indication
	4

4

	MBSFN area edge cell indication or identity (FFS)
	5

	Parameters that identify how to receive scheduling information(FFS)
	3, 4, 5

	S-MCCH parameters and scheduling  (on P-MCCH)

MCCH modification indication (FFS)
	2, 4, 3, 5

1, 4


· Open issues
1)  MCCH structure and transmission
Since only single cell MCCH will be studied in Rel-9, whether hierarchical MCCH structure (P-MCCH and S-MCCH) should be supported is an open issue. Besides, it is not clear whether MCCH should be mapped to DL-SCH or MCH.
· MCCH is mapped to DL-SCH as implied in [1] (as analyzed above, only MCCH over single cell will be supported in Rel-9). Such kind of mapping will offer good forward compatibility for potential MBSFN overlapping which may be supported in future Rel-10. However, since the service is multi-cell-transmitted, it is highly desirable that the coupled control information like scheduling is also multi-cell-transmitted within MBSFN Area.
· MCCH is mapped to MCH, which may need to modify the description “Note: not supporting MCCH over MBSFN” in [1]. Potential benefit of such mapping is that both MCCH and MTCH can be mapped to MCH, hence both control and service information can be synchronized within MBSFN Area. But the question is whether the specification can be finalized in Rel-9 time frame.
Proposal: We propose RAN2 to clarify this issue and decide which option will be adopted in Rel-9.
2) MCCH information

Although potential information types of MCCH have been agreed in LTE Rel-8 as shown in the above table, if hierarchical MCCH structure is supported, how to map them to different MCCHs needs to be studied in Rel-9.
2.1.2 MTCH

· Agreements
MTCH is a point-to-multipoint downlink channel for transmitting traffic data from the network to the UE [2]. For MBSFN, MTCH is mapped on MCH. 
· Open issues
How to signal the transmission order of MTCHs (implicitly or explicitly) in the MCCH is FFS.
2.2 MBSFN transmission and resource allocation
2.2.1 MSAP
· Agreements
A carrier frequency may support more than one MCH, where the physical resource allocation to a specific MCH is made by specifying a pattern of subframes, not necessarily adjacent in time, to that MCH. This pattern is called MCH Subframe Allocation Pattern (MSAP), as showed in figure 1 [4].
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Figure 1 – Subframe type and RS sequence and hopping pattern allocation.

2.2.2 Statistic multiplexing and dynamic scheduling
· Agreements
Statistical multiplexing and dynamic scheduling should be supported, whereby the resources used by an individual service on an MCH are not static but may vary at each transmission [5]. Dynamic scheduling information can be provided in the MSAP occasion to assist the UE in choosing which subframes it needs to receive.

· Open issues

1) Multiplex multiple MTCHs onto one MCH

In the case that multiple MTCHs share the same MBSFN, they should be able to multiplex onto the same MCH in order to reduce padding. The frequency first and time first multiplexing solutions have been proposed, and their impacts on delay and power consumption have also been analyzed. However, this may be considered as implementation issue and whether needs standardization is an open issue. 

2) Location of multiplexing function

The entity managing the E-MBMS Service Multiplex e.g. deciding which services are to be multiplexed is FFS. The duration of each E-MBMS service may be different, so there is may be a need to manage the Service Multiplex dynamically, i.e. addition or removal of services into/from the E-MBMS Service Multiplex. The MCE allocates the optimal amount of resources to multiplexed services, using service related information. MBSFN transmission is ensured by identical multiplexing of the services within the MBMS-GW or different eNBs. The location of the multiplexing function is FFS. These functions are supported by respective signalling and by the SYNC protocol on M1; details are FFS [3].
3) How the scheduling information is carried
As discussed in [6], the scheduling information might be carried by L1 signalling, MAC control element, MSCH or in MCCH. Some factors, such as scheduling period, modification period, overhead and etc would be taken into account when deciding how the scheduling information is carried.

    4) Position of scheduling information in MSAP

Two alternatives for the position of scheduling information within a MSAP have been discussed in [7]:

- Common fixed position within the MSAP for all the different services multiplexed together (so-called “upfront scheme”).

- Service specific variable location within the MSAP for the different services multiplexed together (so-called “in-between scheme”)

These solutions would result in different delay and power saving performance, which should be considered when decision is made.

2.2.3 MBSFN subframe allocation signalling
· Agreements
1) Two-level allocation approach:
- Macro-level allocation indicating which radio frames contains MBSFN subframes
- Micro-level allocation indicating which subframes allocated to MBSFN
2) Micro-level doing subframe allocation

- A bitmap indicating the MBSFN subframe allocation within one radio frame or four consecutive radio frames. The subframes possibly allocated for paging are not allocated for MBSFN subframe, and for TDD, the uplink subframes are excluded from the allocation as well.
3) Both MBSFN micro and macro allocation will be in SIB2.
In Rel-9, we can adopt the agreements directly. 
2.2.4 Relation between service and MCH

· Agreements
Multiple MBMS services can be mapped to the same MCH. One MCH contains data belonging to only one MBSFN Area. 
· Open issues: Whether there is a 1-to-1 mapping between MCH and MBSFN Area is FFS.
2.2.5 Service announcement
· Agreements
The MBMS service is only announced on MCCH without actually being provided [8].
2.3 Service continuity

2.3.1 Deployment scenarios
· Agreements
In RAN2#59, RAN2 have concluded three scenarios that should be considered with priority for MBMS service continuity in Rel-8 LTE [1]:

1) MBSFN and single-cell transmission on a shared frequency layer;

2) MBSFN on a dedicated frequency layer and single-cell transmission on a shared frequency layer;

3) Cells providing single-cell transmission on a shared frequency layer.
As per the WID [1], the deployment scenario could be MBSFN transmission for MTCH and single-cell transmission for MCCH on a shared frequency layer for LTE Rel-9.
2.3.2 Mobility procedure
· Agreements
Mobility within an MBSFN area is straightforward as MBSFN by definition enables seamless transitions between the cells from MBMS perspective. In shared carrier, the UEs are in either RRC_IDLE or, for example because of unicast data reception, in RRC_CONNECTED. UEs need to perform unicast mobility procedures based on RRC state. This means that while moving within an MBSFN area on shared carrier, UE still needs to measure unicast reference symbols for mobility purpose, and follow either unicast cell re-selection procedure in idle mode or unicast handover procedure in connected mode. The re-selection and handover criteria should be independent of MBMS service quality [10].
2.4 Protocol architecture—location of PDCP
· Agreements
It was agreed in SA2 that PDCP is located in BM-SC [11], so in RAN2 we will follow this agreement. 
2.5 Network sharing
· Agreements
It was agreed on RAN2#60 that network sharing should be supported in Rel-8 [12]. 
But in our opinion, it’s unnecessary to consider this feature in Rel-9 due to quite limited time.
3 Conclusion
In this contribution, some reached agreements on eMBMS falling into the Rel-9 scope and main open issues are summarized as shown in the following table. It is proposed that RAN2 discusses on them as a working assumption for eMBMS over E-UTRAN Rel-9. We also propose RAN2 to clarify the issue that which transport channel MCCH should be mapped on.
	
	No action needed
	Further Study in R9
	Open issues

	Logical channels
	
	√
	1) MCCH structure and transmission
2) MCCH information mapping

3) Signal the transmission order of MTCHs in the MCCH implicitly or explicitly?

4) Need of MSCH?

	Statistic multiplexing &
Dynamic scheduling
	
	√
	1) Define signalling which allows reasonable resource allocation

2) Location of multiplexing function
3) Details of SYNC protocol
4) How the scheduling information is carried
5)  Position of scheduling information in MSAP

	MBSFN subframe allocation signalling
	√
	
	

	Protocol architecture 

--PDCP location
	√
	
	

	Service continuity
	√
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