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1. Introduction
This document discusses three possible MCH transmission schemes: single-shot transmission, multiple transmissions with energy combining and multiple transmissions with no combining and RLC selection. We propose to use single-shot transmission for MCH.
2. Discussion
2.1 MCH transmission schemes
In addition to single-shot transmission, we consider two repetition modes for MCH transmission: RLC quick repeat, such as outlined in [1] and HARQ blind retransmission.
For RLC quick repeat, there is no physical layer combining, more than one copy of an RLC PDU is sent and the receiver selects one which is received successfully, if any.

For HARQ blind retransmissions, Incremental Redundancy is used.
For RLC and HARQ schemes, it is assumed that the information bitrate and energy per information bit is the same compared to single-short transmission, but two transmissions are peformed for each PDU. We considered QPSK and 16QAM modulation with 1/3 code rate for single physical layer transmissions and 2/3 otherwise. Additional parameters are found in the Annex A.

Figure 1 Performance of RLC, HARQ and no-retransmission for QPSK
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Figure 2 Performance of RLC, HARQ and no-retransmission for 16-QAM
Figures 1 and 2 indicate that RLC quick repeat performs worse in all conditions. This is easily understood since half the transmitted power cannot be recovered and the coding rate is increased.

For QPSK, and 16QAM between 10-2 and 10-3 error rates the performance of HARQ is less than 1dB better than that of single shot transmissions. In practice, enabling HARQ blind retransmissions for MCH would require having multiple receive buffers in the UE and would also complicate the scheduling of MCH information. Therefore we propose to use a single shot transmission for MCH.
Proposal1: A single shot transmission is used for MCH transmission (i.e. no RLC quick repeat, no blind HARQ retransmission)
2.2 Number of TBs used in one TTI for MCH transmission

More than one TB in one TTI could be used to transmit different parts of MCH, it could allow to separate MCCH from MTCH or also save MTCHs identity in radio link by separating MTCH into different TBs. However this would add scheduling complexity, prevent statistical multiplexing and increase signalling overhead. Furthermore the same order of power is needed to decode a large TB compared to a small one, so that would not provide significant power saving to the UE. For these reasons we propose:
Proposal2: A single Transport Block is used in one TTI for MCH transmission.

2.3 Number of MBMS reception buffer
In summary, the UE will not need to combine the data received for MCH and only one TB will be received per TTI. Therefore we propose to model the UE reception as follows:

Proposal 3: The UE needs a single MBMS reception buffer [as far as modeling is concerned]

3. Conclusion

This contribution compares MCH transmission schemes; Simulation result shows that RLC quick repeat and HARQ blind retransmission have not significant benefit than single shot transmission. And we propose:

Proposal1: A single shot transmission is used for MCH transmission (i.e. no RLC quick repeat, no blind HARQ retransmission)

Proposal2: A single Transport Block is used in one TTI for MCH transmission.

Proposal 3: The UE needs a single MBMS reception buffer [as far as modeling is concerned]

A text proposal for the 36.300 MBMS CR is proposed in the Annex B
4. References
[1] R2-092225 RLC services and functions for MBMS
LG Electronics Inc.
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Annex A: Simulation parameters
The MBMS packet is assembled in a data block for transmission at physical layer according to TB_SIZE of 1TTI. 
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Figure 1 RLC packet would fill the TB_SIZE of 1TTI
The detail MBMS simulation for RLC retransmission and blind HARQ is defined as following:

· Pick a number of HARQ transmissions (n=2)
· Pick a number of HARQ process (m=3)
· Period of pattern is n.m
· In the first MBMS subframe transport block (0) is transmitted (i=0)
· In the next subframe TB (i+1) is transmitted
· In the next subframe TB (i+2) is transmitted
· In the next subframe first retransmission of TB (i) is transmitted
· In the next subframe first retransmission of TB (i+1) is transmitted
· In the next subframe first retransmission of TB (i+2) is transmitted
· Redo, as if first MBMS subframe
The simulation parameter is listed at Table1

Table 1 parameter for link-simulation

	Transmission BW
	5MHz

	Carrier Frequency
	2.0e9Hz

	Chip Time (s)
	1.0/(7.68e6)

	FFT Size
	512

	TB_SIZE
	1TTI(300)

	No. of Occupied Sub-carriers
	301(including DC subcarrier)

	Channel Coding
	Turbo Coding

	Coding Rate
	1/3 for single transmission，2/3 for retransmission

	Modulation
	QPSK/16QAM

	CRC Length
	24

	Channel Model
	TU/SCM (6 ray) 30Km/h

Tap Power[dB]:{-3.0,0.0,-2.0,-6.0,-8.0,-10.0}

Tap Delay[s]:{0.0, 2.0e-7,5.0e-7,6.0e-7,2.3e-6,5.0e-6}

                                    

	Channel Estimation
	Ideal

	Antenna Configuration
	1x1

	Receiver
	ZF


Annex B: 36.300 Text Proposal

15.3.3
Multi-cell transmission

Multi-cell transmission of MBMS is characterized by:

-
Synchronous transmission of MBMS within its MBSFN Area;

-
Combining of MBMS transmission from multiple cells is supported;

-
MTCH and MCCH are mapped on MCH for p-t-m transmission;
-
MTCH uses the RLC-UM mode;

-
The MBSFN Synchronization Area, the MBSFN Area, and the MBSFN Transmitting, Advertising, and Reserved cells are semi-statically configured e.g. by O&M;
-
Scheduling of each MCH is done by the MCE;

-
MBSFN areas are static, unless changed by O&M (i.e. no dynamic change of areas);
-
AMC based on non-AS level feedback is FFS;

-  Only single shot transmission is used for MCH transmission (no RLC quick repeat or HARQ blind retransmission);

-  Only one TB is used in one TTI for MCH transmission.

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 a MCH Subframe Allocation Pattern (MSAP). Multiple MBMS services can be mapped to the same MCH and one MCH contains data belonging to only one MBSFN Area. It shall be possible for a Rel-9 MCH to not use all MBSFN resources signalled as part of the Rel-8 MBSFN signalling. Whether there is a 1-to-1 mapping between MCH and MBSFN Area is FFS. The MSAP for every MCH carrying MTCH is signalled on MCCH. At such an MSAP occasion:

-
The eNB applies MAC multiplexing of different MTCH's to be transmitted on this MCH. The transmission order of MTCHs is signalled (FFS whether implicitly or explicitly) in the MCCH;

-
Dynamic scheduling information can be provided in the MSAP occasion to assist the UE in choosing which subframes it needs to receive, both when services are multiplexed onto the MCH and when only a single service is transmitted on the MCH. It is FFS how the scheduling information is carried (e.g.  in a MAC control element, or a separate logical channel MSCH). The dynamic scheduling information carries the mapping of MTCHs to the sub-frames of the associated MSAP occasion. This mapping is based on the indexing of sub-frames belonging to one MSAP occasion.

The content synchronization for multi-cell transmission is provided by the following principles:

1.
All eNBs in a given MBSFN Synchronization Area have a synchronised radio frame timing such that the radio frames are transmitted at the same time. 
2.
All eNBs have the same configuration of RLC/MAC/PHY for each MBMS service, and identical information (e.g. time information, transmission order/priority information) such that synchronized dynamic scheduling in the eNBs is ensured. These are indicated in advance by the MCE.
3.
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service. 
4.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).

5.
eNB buffers MBMS packet and waits for the transmission timing indicated in the SYNC protocol. 

6.
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB.

7.
The SYNC protocol provides means to detect packet loss(es) and supports a recovery mechanism robust against loss of consecutive PDU packets (MBMS Packets with SYNC Header). 

8.
For the packet loss case the transmission of radio blocks potentially impacted by the lost packet should be muted.

9.
The mechanism supports indication or detection of MBMS data burst termination (e.g. to identify and alternately use available spare resources related to pauses in the MBMS PDU data flow).


























































































































































_1301242804.vsd

