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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 this contribution we present some initial simulation results for MTCH detection that demonstrate the benefits of using Type 1 receivers. 
2. MTCH Performance with Type 1 Receiver without Implementation Margin
We present here simulation results with and without Rx diversity for the cases that were considered for developing Type 0 MTCH performance requirements (with the same assumptions as used in generating MTCH Type 0 performance requirements --- See Annex A).
Additionally, we assume that the correlation between the antennas is 0.
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Figure 1: 256 kbps MTCH Soft-Combining Results with and without Rx Diversity
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Figure 2: 128 kbps MTCH Selection-Combining Results with and without Rx Diversity
From the results in Figures 1 and 2, we note that at a 10% RLC SDU Error Rate the improvement in using a Type 1 receiver for MTCH reception is on the order of 3 dB. The gains shown here are similar to those presented in [2].

This implies that about 50% less power needs to be used to deliver the same service. Alternatively, twice as many MTCH channels could be supported using the same power.
3. Conclusions 

In this contribution we have shown some preliminary results for MTCH performance with a Type 1 receiver. These results show significant gains in performance for the Type 1 receiver. Based on these results, we believe that there is sufficient indication that a Work Item to develop improved performance requirement for MTCH detection with a Type 1 receiver should be considered by RAN-4. 

We have not studied the corresponding improvement for MCCH detection using a Type 1 receiver. Initial results in [2] indicate that large gains are obtained for MCCH as well using a Type 1 receiver. The additional power consumption in using a Type 1 receiver for MCCH detection should be taken into account.
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Appendix A: MTCH Simulation Assumptions
The parameters for the MTCH demodulation tests are specified in Table A.1 to A.2.

Table A1: 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

	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
	
	1280ms
	40 ms


Table A.2: 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.3: 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


Table A.4: Downlink Physical Channels on each Radio Link

	Physical Channel
	Power ratio
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB
	Only P-CPICH is used as phase reference for S-CCPCH carrying MCCH or MTCH. 

	P-CCPCH
	P-CCPCH_Ec/Ior = -12 dB
	

	SCH
	 SCH_Ec/Ior = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior = -15 dB
	

	S-CCPCH
	S-CCPCH_Ec/Ior = test dependent
	

	DPCH
	TBD 
	DPCH is enabled only when UE has capability to receive MBMS in CELL_DCH state

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels as specified in table C.6.


4

