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1 Introduction

In 3GPP TSG RAN1#47, we proposed an enhanced soft combination scheme for MBMS p-t-m transmission [2]. In the proposed MBMS transmission scheme, a partial IR based soft combining scheme together with Type 2 (LMMSE) or Type 3 (LMMSE with 2 Rx antennas) receiver are used to improve the spectrum efficiency of MBMS transmission. In this document, link-level simulation results are presented and show a significant gain achieved by this scheme.
2 Enhanced soft combination
In the enhanced soft combination scheme, each neighbouring cell transmits a MBMS p-t-m transmission stream with a different self-decodable redundancy version (RV). There is no impact on single-cell transmission. For multi-cell transmission, the UE shall apply partial IR based soft combining which occurs before turbo-decoding to combine each MBMS p-t-m transmission stream. Better performance compared to that of conventional soft combining scheme could be achieved here.
Furthermore, the coding rate of MBMS stream could be increased to about 2/3 when Type 2 and Type 3 receiver are integrated with this enhanced soft combining scheme, so that the spectrum efficiency could be greatly improved.
3 Link level simulation
Table 1:  Link level assumptions

	Parameter
	Value

	Number of cells involved
	3

	MBMS data rate
	64kbps, 128kbps

	Modulation scheme
	QPSK

	S-CCPCH slot format
	8 (64kbps), 10 (128kbps)

	Transmission time interval (TTI)
	80 ms

	Coding rate
	0.59 (64kbps), 0.56 (128kbps)

	CPICH Ec/Ior
	-10 dB (10%)

	Tx Ec/Ior
	Varied

	Geometry
	0 dB

	Channel estimation
	Enabled (realistic)

	Open loop transmit diversity
	Disabled

	Channel
	Vehicular A, 3km/h

	Receiver type
	Type2 (LMMSE)

Type3 (LMMSE with 2 Rx Antenna)


At the link level we use a simplified method to simulate the performance of this enhanced soft combination scheme. UE receives signals from three nearest cells, the power of the signals from the 3 different cells is fixed at a certain scale, e.g. 1:1:1, 1:0.5:0.5, 1:0.25:0.25. A white noise is added on the received signals, to simulate the noise and the interferences from other cells. The parameter ‘geometry’ here represents the scale between the power of the signal transmitted by the 1st cell and the power of  the white noise mentioned above. BLER vs. Ec/Ior curves are given to evaluate performance gain attained from the enhanced scheme. We also provide the simulation results of SFN scheme [4] as a comparison.
4 Simulation Results
As shown in figure 1, in the case where the scale of power from the 3 cells is 1:1:1, partial IR combining with Type 2 receiver brings a significant gain compared to conventional soft combining. Moreover, using Type 3 receiver the gain is further increased. When the MBMS data rate is 64kbps, on the 1% BLER level, the Partial IR combining together with Type 2 receiver brings about 2.7dB gain to conventional soft combining with rake receiver, and using Type 3 receiver the gain is further increased to about 6dB. It is also seen from the figure that SFN combining applied in the same situation has only a little performance gain against partial IR combining, which is about 0.4dB using Type 2 receiver and 0.9dB with Type 3 receiver.
When the power scale is 1:0.5:0.5 and 1:0.25:0.25, as shown in figure 2 and figure 3, the gain of the enhanced scheme is even larger, at the same time the SFN scheme achieves less performance gain compared to the partial IR combining. On the 1% BLER level, in the case of 1:0.5:0.5, partial IR combining with Type 2 receiver has about 3dB advantage in performance compared to conventional combining scheme, and partial IR combining with Type 3 receiver brings about 6.3dB gain. When SFN is used, the gain towards the partial IR combining is 0.3dB with Type 2 receiver and 0.8dB with Type 3 receiver. In the case of 1:0.25:0.25, partial IR combining with Type 2 and Type 3 receiver have about 4.5dB and 8dB advantage in performance respectively compared to conventional combining scheme. When SFN is used, the performance becomes 0.2dB worse than partial IR combining with Type 2 receiver and 0.4dB better with Type 3 receiver.
When the MBMS data rate is 128kbps, we can see a similar performance gain of the enhanced soft combining scheme. In the case of 1:1:1, soft combining with partial IR achieves 2.7dB and 6.1dB gain using Type2 and Type3 LMMSE receivers, when the SFN scheme brings about 0.6dB and 1.2dB more gain with these two types of receiver. In the case of 1:0.5:0.5, the gain of the enhanced scheme are 2.9dB and 6.5dB, which are only 0.1dB and 0.5dB less than SFN scheme. In the case of 1:0.25:0.25, the enhanced soft combining gets about 4.2dB gain with Type2 receiver and 7.9dB with Type3 receiver. At the same time, SFN scheme gets only about 0.3dB gain with Type3 receiver and achieves the same performance with Type2 receiver.
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Figure 1:
 BLER vs. Ec/Ior Performance of the enhanced soft combining scheme (64kbps，1:1:1).

[image: image2.emf]-22 -20 -18 -16 -14 -12 -10 -8

10

-2

10

-1

10

0

Ec/Ior

BLER

Soft Combine, Rake

SFN,Type2 LMMSE

SFN, Type3 LMMSE

Partial IR Combining, Type2 LMMSE

Partial IR Combining, Type3 LMMSE


Figure 2:  BLER vs. Ec/Ior Performance of the enhanced soft combining scheme (64kbps，1:0.5:0.5).
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Figure 3:  BLER vs. Ec/Ior Performance of the enhanced soft combining scheme (64kpbs，1:0.25:0.25).
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Figure 4:
 BLER vs. Ec/Ior Performance of the enhanced soft combining scheme (128kbps，1:1:1).
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Figure 5:
 BLER vs. Ec/Ior Performance of the enhanced soft combining scheme (128kbps，1:0.5:0.5).
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Figure 6:
 BLER vs. Ec/Ior Performance of the enhanced soft combining scheme (128kbps，1:0.25:0.25).
5 Conclusion

In this contribution link-level simulation results for partial IR based soft combining scheme used for enhanced MBMS p-t-m transmission is presented. From the results it can be seen that this enhanced scheme can bring a significant gain for MBMS p-t-m transmission, only with a little difference in performance gain compared to the SFN scheme which is only applicable for dedicated carriers.
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