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1 Introduction
During the last RAN Plenary meeting [1], there was a proposal for a new Work Item for improved performance requirements for MBMS using Type 1 receivers. These new WI proposals were not treated due to lack of time.
In the last RAN4 meeting, we have provided initial simulation results for MTCH selective combining with receive diversity [2]. To show the benefits of using receive diversity, we further provide some preliminary simulation results for MTCH soft combining with receive diversity in this contribution.
Furthermore, we also give some simulation results of MTCH using Type 1 receiver with different soft combining radio links. With these results we would like to initiate the discussions for the testing assumptions, if this new work item could be agreed.
The simulation assumptions used in this contribution could be found in Annex A.

2 MTCH Results with 3 Soft Combining Radio Links
Figure 1 shows the simulation results for MTCH using Type 1 receiver with 3 radio links soft combining. For comparison, the simulation results without receive diversity are also given. Table 1 shows the performance improvement with receive diversity for soft combining for 10% RLC SDU error rate.
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Figure 1: MTCH simulation results with soft combining of 3 radio links
Table 1: Performance improvement with receive diversity for soft combining for 10% RLC SDU Error Rate
	S-CCPCH Ec/Ior w/o RX diversity
	S-CCPCH Ec/Ior w/ RX diversity
	Performance Improvement

	-7.6 dB
	-11.9 dB
	4.3 dB


From the above results, we can see that the performance improvement using Type 1 receiver is about 4.3 dB, which implies that more than 50% power from Node B for MTCH could be saved.
3  MTCH Results with 2 Soft Combining Radio Links
Figure 2 shows the simulation results for MTCH using Type 1 receiver with 2 radio links soft combining. For comparison, the results with 3 radio links soft combining are also shown in this figure. Table 1 shows the gain of 3 radio links over 2 radio links for 10% RLC SDU error rate.
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Figure 2: MTCH simulation results with soft combining of 2 and 3 radio links
Table 2: Gain of 3 radio links over 2 radio links for 10% RLC SDU error rate.
	
	S-CCPCH Ec/Ior with 2 RLs soft combining
	S-CCPCH Ec/Ior with 3 RLs soft combining
	Gain of 3 radio links over 2 radio links

	w/o RX diversity
	-6.0 dB
	-7.6 dB
	1.6 dB

	w/ RX diversity
	-11.0
	-11.9
	0.9 dB


From the above results, we can see that with the introduction of receive diversity, the gain of 3 radio links over 2 radio links is reduced from 1.6 dB to 0.9 dB. 
But according to the testing assumption for MBMS, the received power from other radio links is not included in Ioc, so although simulations for 2 and 3 radio links combining have the assumptions of same geometries, the real interference for each radio link for 2 and 3 radio links combining is different. That is the interference of each radio link for 3 radio links combining is larger than that for 2 radio links combining, in that it receive the interference from one more radio link, which causes the performance degradation. So with current testing assumption for MBMS, the gain of 3 radio links over 2 radio links is the combining gain minus the degradation caused by interference increasing.
As a result, the 0.9 dB gain of 3 radio links over 2 radio links is a little pessimistic if we give a fair testing assumption of configuring same interference for 3 radio links combining and 2 radio links combining. So we suggest keeping the 3 radio links soft combining assumptions if the new work item could be agreed.
4 Conclusions
In this contribution, we have given some preliminary simulation results for the MTCH soft combining using Type 1 receiver. The results show that Type 1 receiver can significantly improve the soft combining MTCH performance. So according to the results and those proposed in [2] and [3], we believe that large gains could be obtained by using Type 1 receiver for MBMS.
Furthermore, with the presented results using Type 1 receiver with 2 and 3 radio links soft combining, we can see that the gain of 3 radio links over 2 radio links is reduced with the introduction of receive diversity. But according to the testing assumption for MBMS, the gain reduction will not be too much, so we suggest keeping the 3 radio links soft combining assumptions if the new work item could be agreed.
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Annex A MTCH simulation Assumptions
Table X3: Parameters for MTCH detection

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60
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	dB
	-3
	-3

	MTCH Data Rate
	
	128 kbps
	256 kbps

	Propagation condition
	
	VA3, flat fading

	Number of Radio Links p
	
	3 
	3

	Delay of Radio Link  2 compared with Radio Link 1
	
	160ms
	20 ms

	Delay of Radio Link  3 compared with Radio Link 1
	
	1240ms
	40 ms


Table A.X3: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level
	Level

	User Data Rate
	Kpbs
	256
	128

	Channel bit rate
	Kbps
	960
	480

	Channel symbol rate 
	Ksps
	480
	240

	Slot Format #i
	-
	14
	12

	TFCI
	-
	ON
	ON

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0
	0


Table A.X4: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	256 kbps
	128 kbps

	Transport Channel Number 
	1 
	1

	Transport Block Size
	2560
	2560

	Transport Block Set Size
	10240
	5120 

	Nr of transport blocks/TTI
	4
	2 

	RLC SDU block size
	10160 
	5072 

	Transmission Time Interval
	40 ms
	40  ms

	Type of Error Protection
	Turbo
	Turbo

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	16

	Position of TrCH in radio frame
	Flexible
	Flexible
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