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1. Introduction

To  further enhanced the performance of E-MBMS with Single Frequency Network (SFN) ,[1]and [2] proposed to introduce a common uplink feedback channel for sending E-MBMS feedback during service transmission (for the same E-MBMS service) for UE’s in RRC_CONNECTED mode. This common channel is used by the UE’s to simultaneously transmit one-bit feedback information such Ack/Nack, QoS indicator, etc. According to [1] and [2], the common uplink feedback channel may be used to:
a. Adapts the E-MBMS data rate so as to optimize throughput and coverage.

b. Determines whether to re-transmit or terminate E-MBMS transmission based on the acknowledgment history.

c. Adapt MCS to support flexible coverage area.

In this proposal, one way of how to re-transmit the E-MBMS data was discussed.
2. Special problem with the re-transmit ion of E-MBMS 
It is true that, during E-MBMS service duration, adjustments may be needed during E-MBMS service duration due to user mobility and varying propagation conditions. But the adjustments in MCS or transmission power can not ensure every UE always receive the E-MBMS data correctly. There must be some UEs need a E-MBMS data retransmission.  
In an SFN E-MBMS network, a set of E-NODEBs transmit the same OFDM symbol in the same frequency at the same time. If one UE in a cell covered by E-NODEBs within the set needs an E-MBMS data retransmission,  all the other E-NODEBs within the set must do the retransmission accordingly, no matter whether  there exist UE needs retransmission in the cells covered by theses E-NODEBs.

The whole SFN network retransmission for only some of the UEs should be avoided. Using the spectrum or sub-carrier different with the ones used by  SFN E-MBMS  to establish the retransmission channel, and  retransmitting the data in an unicast way  is more spectrum and time delay efficient.
3. Re-transmit ion Channel of E-MBMS
Considering  the E-MBMS by dedicated carrier[3] or DL-only carrier, since the half  frequency division duplex have been  agreed[4][5] in 3GPP LTE,  it is natural that both TDD and FDD UE can work on either dedicated carrier or DL-only carrier f2，see figure 1, in which the frame structure of E-MBMS is adopted from [6].
 If the UE need a data retransmission process after it have finished the E-MBMS working mode in the time slot 1 of service 1, it may switch to the uplink feedback channel in the f1, and receive the channel indication signaling for E-MBMS data retransmission after send the failed receiving acknowledgement to the E-NODEB. UE finish the HARQ retransmission on the indicated channels on the f1 during the E-MBMS HARQ time duration. 

Though the channels for  E-MBMS HARQ may share the existing cannel on f1, but the signaling to indicate the channels for E-MBMS HARQ should be designed . 

[image: image1.png]B

i

Super framef 1s)

Repestintervel, | | Fado frame

te >
- Outer frame Outer frame Outer frame Outer frame
0 (M0me) | doms) |, 40ms) |, oaoms)
Preambl interlace
el Da Re2

100 radio frames with the length of 10ms




Figure 1． UE switch between E-MBMS Received Mode and E-MBMS HARQ Mode

4. Re-transmit ion delay of E-MBMS

The HARQ delay may refer to the simulation results in [8]:
For 10 ms TTI:

· Number of HARQ processes = 3

· Re-transmission time for same HARQ process = 20 ms

The choice of re-transmission time and number of HARQ processes is a function of Node-B processing time to decode E-DCH and transmit ACK/NAK, DL [ACKCH] TTI and UE processing time to decode ACK/NAK. The HARQ delay may maintain the overall delay of 40 ms with all transmissions.

For the scenario of LTE Unicast and dedicated carrier MBMS overlapped described in [7]. In this architecture the time used to transfer data from overlapped  dedicated carrier transmitter to the  unicast transmitter should be considered.
According to 25.913, the overall delay of the E-UTRAN is less than 5ms. the time used to transfer data from overlapped  dedicated carrier transmitter is less than 10ms.
5. Re-transmit ion load of E-MBMS

Take the case 1 in table 1as an example (from ref. [9] table 2), and refer to the figure 2 in [9], it is seen that 95% coverage is always achieved at 10－3 BLER, even for the considered peak data rate of 5529 kbps. Since the TTI length used in the simulation is 0.5ms, there are 2000 block every second. So for such BLER rate, there will be 2 error blocks in each second for each user. If there are 100 receivers in the cell, there will be  200 error blocks in each second which need to be retransmitted. 200 error blocks is the 1/10 of the total 2000 in each second. So the data rate to be retransmitted by the unicast link is  5529 kbps×(1/10)= 552.9 kbps.
According to the section 6.2.1 of [10], the longer TTI will greatly decrease the BLER. So, if the TTI length  be increased from  0.5ms to  10ms, the error blocks in each second will be greatly decreased and the data rate to be retransmitted by the unicast link will be much less than 552.9 kbps.
Table 1 outlines the four types of cell layouts in these simulations. 

	Case
	Carrier Frequency
	Site-to-site Distance

(m)
	Penetration Loss

(dB)
	Speed (km/hr)
	Propagation Model

	1
	2 GHz
	500
	20
	3
	L = 128.1 + 37.6 Log10(R)

	2
	2 GHz
	500
	10
	30
	L = 128.1 + 37.6 Log10(R)

	3
	2 GHz
	1732
	20
	3
	L = 128.1 + 37.6 Log10(R)

	4
	900 MHz
	1000
	10
	3
	L = 120.9 + 37.6 Log10(R)


6. Conclusion

Using the uicast channel to retransmit SFN MBMS data is of higher spectrum efficiency. We propose that: the E-MBMS system integrated with E-UTAN TDD should adopt this retransmission mechanism and the signaling design in L1/L2 of a uicast  system should take the implementation of  SFN MBMS data retransmission  into consideration. 
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