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1 Introduction
New Rel-9 DL performance requirements to support band-13 and the peak throughput [1] have been discussed, and companies were invited to provide their views on the open cases preferably accompanied by simulation results [2]. Currently, the following scenarios are under consideration:
· PDSCH 4TX transmit diversity, “10 MHz, QPSK 1/3, 4x2 low, ETU70, 70%”

· PDSCH 4TX multi-layer spatial multiplexing (SM), “10 MHz, 64QAM ¾, 4x2 medium, EPA5, 70%”
· PDSCH 2TX multi-layer spatial multiplexing(SM), “10 MHz, 64QAM ¾, 2x2 low, EPA5, 70%”
· PDCCH/PCFICH 2TX transmit diversity, “10 MHz, 4CCE, 2x2 low, EVA70, 1%”
· PHICH 2TX transmit diversity, “10 MHz, 2x2 low, EVA70, 0.1%”
In this contribution, we present both alignment results and simulation results with implementation margins for the above scenarios. Furthermore, we provide our recommendation for new Rel-9 DL test cases. Note that all simulations including alignment results were conducted assuming 6% TX EVM.  

2 Alignment Results 

Table 1(Table 5 present test cases and corresponding alignment results in terms of required SNRs at the verification point. The reference channels used for simulations can be found in [3] and [4]. Figure 1(Figure 3 show the relative throughput performances for PDSCH test cases. Figure 4 and Figure 5 show the probability of missed detection for PDCCH/PCFICH and PHICH, respectively. Data points plotted in Figure 1(Figure 5 are also provided on the accompanying spreadsheet. 
Table 2 also presents the simulation result for the alternative scenario along with the current framework. In the current framework (Test [1.1] in Table 2), the SNR of 25dB is required to achieve the 70% of the max throughput for 64QAM 3/4, even without including receiver impairments. Considering realistic UE implementation limits on achievable SNR level taking in to account receiver impairments, Test [1.1] does not seem feasible. One alternative is to consider lowering the code rate from ¾ to ½. For the case of 64QAM ½, the SNR required at 70% test point is 16.2dB. Regarding the test coverage, we think that the current Test 1 for 2TX multi-layer SM in [3] can be replaced with Test [1.2] in Table 2, which results in covering both mid- and high-throughput UEs with different channel conditions (dispersive and high Doppler channel, ETU70, and less frequency selective and low Doppler channel, EPA5). 
For the scenario of 64QAM ¾ 4TX multi-layer SM, less than 50% of the maximum throughput is achieved at SNR of 30dB without including receiver impairments with the antenna configuration “4x2 medium” as shown in Figure 3. The alternative scenario Test [2.2] in Table 3 (“4x2 low”) seems more appropriate in terms of the test feasibility. By adding Test [2.2] in Table 3 to 4TX multi-layer SM test cases, Rel-9 UE performance requirements can cover both mid- and high-throughput UEs.
For PDCCH/PCFICH and PHICH test cases, the functional aspects of the proposed scenarios might have already been verified as mentioned in [5]. However, these additional test cases can be included based on operators’ needs and requirements.  
Table 1 Transmit Diversity (4TX)
	Test number
	Bandwidth and MCS
	Reference Channel
	Propagation Condition
	Antenna Configuration and Correlation
	Reference Value

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	2
	10MHz QPSK 1/3 
	R.13 FDD
	ETU70
	4x2 Low
	-3.0
	70 %


Table 2 Multi-layer Spatial Multiplexing (2TX)
	Test number
	Bandwidth and MCS
	Reference Channel
	Propagation Condition
	Antenna Configuration and Correlation
	Reference Value

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	[1.1]
	10MHz 64QAM 3/4 
	[R.31 FDD]
	EPA5
	2x2 Low
	25.1
	70 %

	[1.2]
	10MHz 64QAM 1/2 
	[R.31-b FDD]

	EPA5
	2x2 Low
	16.2
	70 %


Table 3 Multi-layer Spatial Multiplexing (4TX)
	Test number
	Bandwidth and MCS
	Reference Channel
	Propagation Condition
	Antenna Configuration and Correlation
	Reference Value

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	[2.1]
	10MHz 64QAM 3/4
	[R.32 FDD]
	EPA5
	4x2 Medium
	> 30
	70 %

	[2.2]
	10MHz 64QAM 3/4
	[R.32 FDD]
	EPA5
	4x2 Low
	20.1
	70 %


Table 4 PDCCH/PCFICH TX Diversity (2TX)
	Test number
	Bandwidth 
	Aggregation Level
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Reference Value

	
	
	
	
	
	
	SNR (dB)
	Pm-dsg (%)

	[2]
	10MHz 
	4CCE
	[R.33 FDD]
	EVA70
	2x2 Low
	-2.9
	1


Table 5 PHICH TX Diversity (2TX)

	Test number
	Bandwidth 
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Reference Value

	
	
	
	
	
	SNR (dB)
	Pm-an (%)

	[2]
	10MHz
	[R.34]
	EVA70
	2x2 Low
	2.7
	0.1
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Figure 1 Relative throughput performance, PDSCH TX Diversity, QPSK 1/3, 4x2 Low ETU70, 10MHz
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Figure 2 Relative throughput performance, PDSCH SM, 64QAM ¾ or 1/2, 2x2 Low, EPA5, 10MHz
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Figure 3 Relative throughput performance, PDSCH SM, 64QAM 3/4, 4x2 Low/Medium, EPA5, 10MHz 
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Figure 4 Probability of a missed downlink scheduling grant (Pm-dsg), PDCCH/PCFICH TX Diversity, 4CCE, 2x2 Low, EVA70, 10MHz
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Figure 5 Probability of a miss-detecting ACK for NACK (Pm-an), PHICH TX Diversity, 2x2 Low, EVA70, 10MHz

3 Impairment Results 

Table 6 presents simulation results with implementation margin for feasible test cases. 
Table 6 Impairment results

	Test scenario
	SNR at test point (dB)

	PDSCH TX Diversity (4TX), “10 MHz, QPSK 1/3, 4x2 low, ETU70, 70%”
	-1.5

	PDSCH multi-layer SM (2TX), “10 MHz, 64QAM 1/2, 2x2 low, EPA5, 70%”
	18.2

	PDSCH multi-layer SM (4TX), “10 MHz, 64QAM ¾, 4x2 low, EPA5, 70%”
	23.0

	PDCCH/PCFICH TX Diversity (2TX), “10 MHz, 4CCE, 2x2 low, EVA70, 1%”
	-1.3

	PHICH TX Diversity (2TX), “10 MHz, 2x2 low, EVA70, 0.1%”
	4.3


4 Conclusions
In summary, we recommend the following changes in Rel-9 UE demodulation performance requirements.
· Add a new TX Diversity test case “10MHz, QPSK 1/3, ETU70, 4x2, low, 70%”
· Replace the existing 2TX  multi-layer SM Test 1 with “10MHz 64QAM 1/2, EPA5, 2x2 low, 70%”
· Add a new 4TX multi-layer SM test case “10MHz 64QAM 3/4, EPA5, 4x2 low, 70%”
PDCCH/PCFICH and PHICH test cases may be included depending on operators’ viewpoints. 
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� [R.31-b FDD] is similar to [R.31 FDD] except for the information bit payload. For subframes 1(4 and 6(9, the information bit payload per subframe is 19848 with 4 code blocks, and for subframe 0, the information bit payload is 19080 with 4 code blocks.  





