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1. Introduction

This document provides some initial assumptions and parameters for MBSFN FDD link level simulation in RAN4. It is envisaged that two scenarios would be simulated using the MBSFN propagation conditions proposed in section 6. Scenario 1 is based on MCCH reception, and is very similar to the release 6 MBMS MCCH recption scenario except that the propagation conditions are changed to be more representative of an SFN environment. Scenario 2 is based on MTCH reception, and uses 16QAM modulation to provide a 512kbit/s data rate.  General receiver assumptions are introduced in section 2, the downlink physical channels for MBSFN performance requirements are introduced in section 3, and considerations on propagation conditions, geometry factor and OCNS are discussed in sections 6 ,7 and 8. The details of scenario 1 (MCCH) and scenario 2 (MTCH) are provided in sections 4 and 5 respectively.
2. General Assumptions
Simulations assumptions for ideal simulations are summarised in Table 1. These are in line with the assumptions used in previous work where applicable. 
Table 1. Link simulations assumptions
	Parameter
	Assumption
	Notes

	
	
	

	Receiver structure
	LMMSE chip level equaliser
	

	Number of UE antenna inputs
	1 and 2
	

	Equaliser length
	256 taps
	Sample rate is chip/2

	Equaliser update rate
	1 per slot
	

	Noise variance in equaliser
	Ideally known
	

	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 multipath component) are estimated by the receiver
	

	Number of bits in A/D converter
	Floating point
	

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

	SRRC pulse shaping
	On
	

	Channel ray mapping
	Nearest 
[image: image3.wmf]/

c

TP

-spaced delay (
[image: image4.wmf]1/

c

T

 is chip rate) – P specified above.
	

	Turbo decoding
	MaxLogMap - 8 iterations
	


3. 
Downlink physical channels for MBSFN performance requirements
Description of the downlink physical channels is given in Table 2.
Table 2. : Downlink Physical Channels transmitted during a connection

	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

	S-CCPCH
	Test dependent power 
	

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one1
	Same code channels as used for DPCH in 25.101 table C.6. See discussion in section  8


4. 
Scenario 1: MBSFN MCCH demodulation

Parameters related to MBSFN MCCH requirement scenario are given in Table 3. The requirements are envisioned in Table 4.

Table 3. Table 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
	[12]

	MCCH Data Rate
	
	7.6 kbps

	Propagation condition
	
	MBSFN_PROP


Table 4. Test requirements for MCCH detection

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

	1
	TBD
	0.01


The physical and transport channel parameters for the MCCH demodulation tests are specified in Table 5 and in Table 6, respectively.

Table 5. 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 6. 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


5. 
Scenario 2: MBSFN MTCH demodulation

Parameters for the MNSFN MTCH requirements scenario are given in Table 7 and possible requirements in Table 8.
Table 7.  Parameters for MTCH detection
	Parameter
	Unit
	Test 1

	Phase reference
	-
	P-CPICH
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	[12]

	MTCH Data Rate
	Kbps
	512

	Transmission time interval
	Ms
	40

	Propagation condition
	-
	MBSFN_PROP


Table 8. Test requirements for MTCH detection

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

	1
	TBD
	0.1


The parameters for the MTCH demodulation tests are specified in Table 9 and Table 10.

Table 9. Physical channel parameters for S-CCPCH
	Parameter
	Unit
	Level

	User Data Rate
	Kpbs
	512kbps MBSFN

	Channel bit rate
	Kbps
	1920

	Channel symbol rate
	ksps
	480

	Slot Format #i
	-
	23 (using 16 QAM, SF=8)

	TFCI
	-
	ON

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


Table 10.  Transport channel parameters for S-CCPCH

	User Data Rate
	512kbps MBSFN

	Transport Channel Number 
	1

	Transport Block Size
	2560

	Transport Block Set Size
	20480

	Nr of transport blocks/TTI
	8

	RLC SDU block size
	20336

	Transmission Time Interval
	40 ms

	Type of Error Protection
	Turbo

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Flexible


6. 
Propagation conditions

This is proposed to be based on the methodology in [1] using the Combined Vehicular A channel profile, ISD 2.8 km, UE 1400m from centre BS scenario. 3km/h UE speed is proposed. 
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Figure 1. Average tap powers for ISD=2800m, UE 1400m from centre BS, vehicular A channel, no threshold

Channel complexity may be reduced by using a threshold related to the thermal noise floor.

Assuming -101dBm receiver noise floor (7dB noise figure), and an assumed required Eb/No of approximately 3dB this means that a single static tap at -107dBm {-101 + 10log10(3.84e6/512e3)) + 3} could provide a usable signal. With 43dBm assumed transmit power, this results in the simplied model
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Figure 2. Average tap powers for ISD=2800m, UE 1400m from centre BS, vehicular A channel, -107dBm threshold
Since the environment is fading, it is possible that taps below -107dBm average could still sometimes contribute to the demodulation performance. As a result, we consider that a lower threshold, such as -115dBm may be suitable
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Figure 3. Average tap powers for ISD=2800m, UE 1400m from centre BS, vehicular A channel, -115dBm threshold
This channel model has 23 taps and it is proposed that this is used as the MBSFN_Prop channel model. An initial literature search on available fading channel emulators indicates that the test system complexity should be feasible even with channel emulators that are commercially available today, but it would be beneficial if the test equipment manufacturers participating in RAN4 could confirm that the complexity of this channel is not prohibitive to the practical development of MBSFN test systems. 
Table 11. Proposed MBSFN_PROP Propagation channel model. All taps have classical Doppler spectrum.
	Delay(ns)
	Relative power(dB)

	0
	0

	260
	-1.9

	780
	-7.3

	1040
	-10.3

	1820
	-10.8

	2600
	-17.3

	3640
	-8.9699

	3900
	-10.8699

	4420
	-16.2699

	4680
	-19.2699

	5460
	-19.7699

	7800
	-12.8775

	8060
	-14.7775

	8580
	-20.1775

	8840
	-23.1775

	9360
	-17.9398

	9620
	-18.3375

	12220
	-17.9318

	12480
	-19.8318

	15860
	-21.0303

	16120
	-22.9303

	16900
	-21.3839

	17160
	-23.7474


7. Geometry

For the channel model scenario proposed in Section 6 the effective geometry factor can be defined as
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This calculation gives geometry of approximately 12dB including the assumed UE noise floor at -101dBm. So [image: image13.wmf]oc
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 = 12dB is proposed for simulation of both the MCCH and MTCH scenarios.
8. OCNS definition

The DPCH OCNS definition from 25.101 is reproduced as follows:
Table C.6: DPCH Channelization Code and relative level settings for OCNS signal
	Channelization Code at SF=128
	Relative Level setting (dB) (Note 1)
	DPCH Data

	2
	-1
	The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement. For OCNS with transmit diversity the DPCH data sent to each antenna shall be either STTD encoded or generated from uncorrelated sources.

	11
	-3
	

	17
	-3
	

	23
	-5
	

	31
	-2
	

	38
	-4
	

	47
	-8
	

	55
	-7
	

	62
	-4
	

	69
	-6
	

	78
	-5
	

	85
	-9
	

	94
	-10
	

	125
	-8
	

	113
	-6
	

	119
	0
	

	NOTE 1:
The relative level setting specified in dB refers only to the relationship between the OCNS channels. The level of the OCNS channels relative to the Ior of the complete signal is a function of the power of the other channels in the signal with the intention that the power of the group of OCNS channels is used to make the total signal add up to 1.

NOTE 2:
The DPCH Channelization Codes and relative level settings are chosen to simulate a signal with realistic Peak to Average Ratio.


Examining this definition, it can be seen that it would be possible to reuse this definition for MBSFN simulations and performance requirements. Channelization code Cch,8,6 could be used  for the SCPCCH proposed in scenario 2 which has spreading factor 8, and would fit in the gap between OCNS codes 94 and 125 (using the equivalent code space range 96 to 112 at SF128). Cch,256,0 and Cch,256,1 would be required for the P-CPICH and the PCCPCH. Some minor editorial changes to table C.6 in 25.101 might be required to clarify that the group of OCNS channels represent orthogonal SCCPCH channels rather than DPCH channels. Similarly, it can be clarified that the STTD option for OCNS is not applicable to MBSFN. This approach would mean that there is no need for RAN4 to develop a new OCNS definition for MBSFN FDD, and another benefit is that existing simulation models and test system implementations of the DPCH OCNS generator could also be reused in the MBSFN work.
9. Conclusions

Some initial assumptions have been proposed for MBSFN FDD. We welcome feedback and comments on these assumptions to progress the work on demodulation performance requirements.
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