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1 Simulation assumptions
Initial simulation results for MBMS with Rx diversity has been shown in several RAN4 contributions, e.g. [1], [2]. The results look promising, and it is natural to use this as a starting point when defining simulation assumptions. The concern raised in [3] about the relative merit of having 3 instead of 2 radio links we don’t see as a problem, since it is most likely explained by the use of different interference in the scenarios. On the contrary, it is desirable to use the same scenarios for performance requirement both for single and dual Rx antennas to as large extent as possible.
2 Simulation assumptions

We propose that the following assumptions and tests should be used to evaluate Rx diversity for MCCH and MTCH. In the Annex, additional simulation assumptions are listed. 
11.1
Demodulation of MCCH

11.1.1
Minimum requirement

Table 11.1: Parameters for MCCH detection

	Parameter
	Unit
	Test 1

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

	MCCH Data Rate
	
	7.6 kbps

	Propagation condition
	
	VA3


Table 11.2B: Enhanced test requirements type 1 for MCCH detection

	Test Number
	S-CCPCH_Ec/Ior (dB)
	RLC SDU ER

	1
	TBD
	0.01


11.2
Demodulation of MTCH

The MTCH demodulation performance shall be evaluated both for soft combining and selective combining. We propose to initially evaluate the same scenarios as for the single Rx antenna case.
11.2.1
Minimum requirement

Table 11.3: Parameters for MTCH detection

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Phase reference
	-
	P-CPICH
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	dB
	-3
	-3
	-3

	MTCH Data Rate
	
	128 kbps
	256 kbps
	128 kbps

	Transmission Time Interval
	ms
	40
	40
	80

	Propagation condition
	
	VA3

	Number of Radio Links p
	
	3 
	3
	3

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

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

(1 TTI + 1 slot)
	80.67 ms
 (1 TTI + 1 slot)


Table 11.4B: Enhanced test requirements type 1 for MTCH detection

	Test Number
	S-CCPCH_Ec/Ior (dB)
	RLC SDU ER

	1
	TBD
	0.1

	2
	TBD
	0.1

	3
	TBD
	0.1
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Annex
In the simulations, the downlink physical channels connection setup shall be according to Table A.1.

Table A.1: Downlink Physical Channels 

	Physical Channel
	Power ratio
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB
	

	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
	May be simulated as OCNS

	S-CCPCH
	Test dependent
	

	DPCH
	
	Simulated as OCNS

	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. in 25.101


For ideal simulations, additional parameters shall be used according to Table A.2.

Table A.2: Additional parameters to be used for ideal simulations 

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off 

	Number of samples per chip (
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 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	AWGN, ITU VA30 (See e.g. Annex B, 25.101)

	Channel ray mapping
	Path locations rounded to the Nearest 
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.3.0

	Receiver structure
	MRC Rake Receiver

	UE antenna correlation coefficient
	0


MCCH

The parameters for the MCCH demodulation tests are specified in Table A.30 and Table A.31.

Table A.30: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	30

	Channel symbol rate 
	ksps
	15

	Slot Format #i
	-
	2

	TFCI
	-
	ON

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


Table A.31: Transport channel parameters for S-CCPCH

	Parameter
	MCCH

	User Data Rate
	7.6 kbps

	Transport Channel Number 
	1 

	Transport Block Size
	72

	Transport Block Set Size
	72

	RLC SDU block size
	4088 

	Transmission Time Interval
	10 ms

	Repetition period
	640 ms

	Modification period
	1280 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Flexible


MTCH

The parameters for the MTCH demodulation tests are specified in Table A.32 and Table A.33.

Table A.32: 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.33: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	256 kbps
	128 kbps
40 ms TTI
	128 kbps, 
80 ms TTI

	Transport Channel Number 
	1 
	1
	1 

	Transport Block Size
	2560
	2560
	2560

	Transport Block Set Size
	10240
	5120 
	10240

	Nr of transport blocks/TTI
	4
	2 
	4

	RLC SDU block size
	10160 
	5072 
	10160 

	Transmission Time Interval
	40 ms
	40 ms
	80 ms

	Type of Error Protection
	Turbo
	Turbo
	Turbo

	Rate Matching attribute
	256
	256
	256

	Size of CRC
	16
	16
	16

	Position of TrCH in radio frame
	Flexible
	Flexible
	Flexible
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