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1. Introduction
In ‎[1]

 REF _Ref165645309 \r \h 
‎[2], performance results for MBSFN WCDMA DL were presented for a certain system parameter setup. In this contribution, further system simulations are conducted by evaluating the network scenario III in ‎[3], which refer to LTE Case 3 outlined in ‎[4].
2. Physical channel configurations

Like ‎[2], three configurations for a 64 kbps MBMS content channel are considered:
· Configuration 1: QPSK, SF 32, slot format 10 ‎[5] and coding rate 0.28.

· Configuration 2: QPSK, SF 64, slot format 8 ‎[5] and coding rate 0.594.

· Configuration 3: 16QAM, SF 128,  slot format similar to 4 in ‎[5] and coding rate 0.536 
While configuration 1 is the most energy efficient, it is also the least code-space efficient in that each channel consumes the largest portion of the OVSF code tree compared to other configurations. Configuration 3 is the most code-space efficient, but the least energy efficient.

3. Outage probability and power allocation
First, we study outage probability versus transmit power allocation. The outage probability is defined as the percentage of the received frames having BLER higher than 1%. We assume the receivers have enough fingers to equalize multipath from 7 radio links (RLs). Results for Type 2 and Type 3 receivers are shown in Figs. 1-3 for the three configurations, respectively.
If we target 5% outage, the required power allocation factors (Ec/Ior) for a Type 2 receiver are -16.7 dB, -15.6 dB, and -13.8 dB for the three configurations respectively. Assume 10% power for the common pilot channel and the remaining 90% power can be allocated to MBMS. The highest spectral efficiency can be achieved by configuring 25 content channels using configuration 1, and 13 content channels using configuration 2. Thus, overall there can be 38 64 kbps MBMS channels for Type 2 receivers. This gives spectral efficiency of 0.486 bits/s/Hz. For Type 3 receivers, the required power allocation factors are -20.3 dB, -19.2 dB, and -17.5 dB for the three configurations respectively. The highest spectral efficiency can be achieved by configuring 58 content channels using configuration 2, and 11 content channels using configuration 3. Thus, overall there can be 69 64 kbps MBMS channels for Type 3 receivers, resulting spectral efficiency of 0.883 bits/s/Hz. Note that according to scenario 3, the two receive antennas of a Type 3 receiver have correlation of 50%.

Compared to scenario III in Table4 and Table 5 in ‎[3], and taking full carrier SFN operations into account, our results show somewhat higher spectral efficiency, mainly due to the removal of unnecessary guard time and that an extended midamble was needed in ‎[3].
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Figure 1: Outage probability for a 64 kbps MBMS bearer, using SF=32, QPSK and coding rate 0.28 according to LTE scenario 3.
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Figure 2: Outage probability for a 64 kbps MBMS bearer, using SF=64, QPSK and coding rate 0.594 according to LTE scenario 3.
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Figure 3: Outage probability for a 64 kbps MBMS bearer, using SF=128, 16QAM and coding rate 0.536 according to LTE scenario 3.
4. Conclusions
We have conducted MBSFN WCDMA DL system simulations for the LTE 3 scenario. Simulation results indicate for LTE scenario III some performance improvements for full carrier SFN operations with respect to MBSFN TD-CDMA. For full carrier SFN operations, the guard period of the TDD burst is unnecessary.
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