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1. Introduction
Core requirements for the MBSFN TDD DOB UE specifications need to be developed. Since the requirements on receiver characteristics for a FDD UE are based on a DCH 12.2 kbps reference measurement channel, the FDD requirements for TDD DOB cannot be reused without modification. Specifically, the requirements for sensitivity and maximum input level need to be revisited.
2. Reference measurement channel for MBSFN TDD DOB
We propose that the 128 kbps S-CCPCH , (40 ms TTI), channel be used for defining the receiver characteristics of an MBSFN TDD DOB UE. Details about the proposed reference channel can be found in [1], section A.8.1. Ideal AWGN simulation results for the proposed S-CCPCH 128 kbps RMC are shown in Figure 1. As can be seen a BER of 0.001 is achieved for a point where Ec/Ior = -4 dB and Ior/Ioc = -10 dB. An ideal receiver is thus capable of receiving the S-CCPCH 128 kbps RMC, with a BER of less than 0.001, at an Ec/Io larger than -14 dB. 
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Figure 1 Simulated performance for the proposed 128 kbps S-CCPCH RMC, ideal receiver and AWGN

3. Reference measurement channel for FDD Unicast

Ideal AWGN simulation results for the current FDD DPCH 12.2 kbps RMC can be found in Figure 2. As can be seen a BER of 0.001 is achieved for a point where Ec/Ior = -6 dB and Ior/Ioc = -13 dB. An ideal receiver is thus capable of receiving the DPCH 12.2 kbps RMC, with a BER of less than 0.001,  at an Ec/Io larger than -19 dB.
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Figure 2 Simulated performance for the FDD 12.2 kbps RMC, ideal receiver and AWGN
4. Sensitivity

4.1. Analysis of current 25.101 requirement
The current sensitivity requirement for FDD unicast can be found in [1] section 7.3. 

Assuming a noise figure of 9 dB, the noise floor of the receiver for a 3.84 MHz bandwidth will lie at

(1) -174 dBm/Hz +9 +10*log10(3.84e6) = -99.2 dBm

The current FDD sensitivity requirement is for an DPCH_Ec of -117 dBm (Band 1). The Ec/Io for these assumptions is thus -17.8 dB. Comparing this value to the required Ec/Io of -19 dB shown in section 3, we can conclude that a receiver with a nominal noise figure of 9 dB will have a 2 dB implementation margin towards the current requirement.

4.2. Proposed requirement for MBSFN TDD DOB

It can be concluded from sections 2 and 3 that the proposed 128 kbps S-CCPCH RMC needs an SNR that is 5 dB higher than 12.2 RMC at the BER level of 0.001. When comparing the performance of the 12.2 kbps RMC with the 128 kbps S-CCPCH RMC, it is also worth to note that the BER/BLER drops at a higher rate for the turbo coded 128 kbps S-CCPCH RMC.
Provided that the same assumptions about nominal noise figure and implementation margin are used to define the sensitivity requirement for MBSFN TDD DOB, the sensitivity requirement for TDD MBSFN DOB can be made equivalent to the FDD unicast requirement, if the S-CCPCH_Ec level is increased by 5 dB compared to the corresponding DPCH_Ec level. Taking the difference in steepness of the BER curves into account an additional margin of 0.5 dB is proposed. The resulting requirement would then end up at an S-CCPCH Ec/Ior of -111.5 dB.
Since BER is not usually used to measure the performance of the S-CCPCH, it is proposed to translate this BER value to a corresponding SDU Error Rate, which is the measure that has been used in previous MTCH tests.
The 128 kbps RMC contains two blocks per SDU, considering that the test case is performed under static conditions the BER performance of 0.001 can be translated into a corresponding SDU erro rate as follows. 

As can be seen in Figure 1, the BER of 0.001 corresponds to a BLER of 0.01. If the block error events are considered to be independent, the corresponding SDU error rate would then be 1-(0.992) = 0.02. The resulting requirement is shown in below. 

The SDU Error Rate shall not exceed 0.02 for the parameters specified in Table 7.2.A.

Table 7.2.A: Test parameters for reference sensitivity

	Operating Band
	Unit
	S-CCPCH_Ec <REFSENS> 
	<REFÎor>

	For all bands
	dBm/3.84 MHz
	-111.5
	-106.7


5. Maximum input level

5.1. Analysis of current 25.101 requirement

The current sensitivity requirement for FDD unicast can be found in [1] section 7.4.1. The maximum input power level Îor is specified at -25 dBm, with DPCH Ec/Ior = -19 dB. For these settings the BER should be less than 0.001. 

Since a minimum SNR of -17 dB, (including a 2 dB implementation margin), is needed for the 12.2 kbps RMC to reach a BER of less than 0.001, the requirement on the intermodulation products (and other contributing noise sources) is set at a level of -27 dBm.  

5.2. Proposed requirement for MBSFN TDD DOB
Again, the requirement for MBSFN TDD DOB can be made equivalent to the FDD requirement if the Ec/Ior for the S-CCPCH is made 5.5 dB higher than the corresponding FDD DPCH Ec/Ior. The resulting requirement is shown in Table 2.
The SDU Error Rate shall not exceed 0.02 for the settings in Table 2.

Table 2: Maximum input level
	Parameter
	Unit
	Level

	S-CCPCH_Ec/Ior
	dB
	-13.5

	Îor
	dBm/3.84 MHz
	-25


6. References
[1] 3GPP TS 25.101, “User Equipment Radio Transmission and Reception”
7. Simulation Assumptions

	Parameter
	Assumption
	Notes

	Receiver structure
	MRC Rake
	

	Number of UE antenna inputs
	1
	

	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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) for channel synthesis
	P= 4 i.e 4 samples per chip at input to receiver
	

	SRRC pulse shaping
	On
	

	Channel ray mapping
	Nearest 
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 is chip rate) – P specified above.
	

	Turbo decoding
	Practical, floating point
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