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1. Introduction

In the last meeting, demodulation requirement for Carrier Aggregation was discussed [1]. During the discussion, problems are found for the current TDD sustained data rate test [3] [4]. UL DL configuration 5 is used for this test, since this configuration realizes the highest data rate, which is in line with the test purpose of the sustained data rate. However, with this configuration, only one UL subframe is available per radio frame, and Ack/Nack bundling effect (i.e. Ack can be reported only when all the bundling subframes are successfully decoded) is larger than other configurations. However this effect was not considered when we specified the requirements. In order to solve this issue, simulation results for 3 different UL DL configurations are shown in this contribution. 

2. Simulation assumptions 

Simulation assumptions are shown in Tables 1 and 2. They are based on [2].
Table 1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value

	Uplink downlink configuration (Note 1)
	
	5
	2
	1

	Special subframe configuration (Note 2)
	
	4
	4
	4

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	0
	0

	Inter-TTI Distance
	
	1
	1
	1

	Number of HARQ processes
	Processes
	15
	10
	7

	Maximum number of HARQ transmission
	
	4
	4
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM
	{0,0,1,2} for 64QAM
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	1
	1
	1

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4]


Table 2: Fixed Reference Channel for sustained data-rate test (TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-4 TDD
	R.31-4 TDD
	R.31-4 TDD

	Channel bandwidth
	MHz
	20
	20
	20

	Allocated resource blocks
	
	Note 8
	Note 8
	Note 8

	Uplink-Downlink Configuration (Note 3)
	
	5
	2
	1

	Allocated subframes per Radio Frame (D+S)
	
	8+1
	6+2
	4+2

	Modulation
	
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	

	  For Sub-Frames 4,9
	
	0.88
	0.88
	0.88

	  For Sub-Frame 1
	
	n/a
	n/a
	n/a

	  For Sub-Frame 3,8
	
	0.88
	0.88
	n/a

	  For Sub-Frame 5
	
	0.87
	0.87
	0.87

	  For Sub-Frame 6,7
	
	0.88
	n/a
	n/a

	  For Sub-Frame 0
	
	0.90
	0.90
	0.90

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75376
	75376
	75376

	  For Sub-Frame 1
	Bits
	0
	0
	0

	  For Sub-Frame 3,8
	Bits
	75376
	75376
	0

	  For Sub-Frame 5
	Bits
	71112
	71112
	71112

	  For Sub-Frame 6,7
	Bits
	75376
	0
	0

	  For Sub-Frame 0
	Bits
	75376
	75376
	75376

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	

	  For Sub-Frames 4,9 
	
	13
	13
	13

	  For Sub-Frame 1
	
	n/a
	n/a
	n/a

	  For Sub-Frame 3,8
	
	13
	13
	n/a

	  For Sub-Frame 5
	
	12
	12
	12

	  For Sub-Frame 6,7
	
	13
	n/a
	n/a

	  For Sub-Frame 0
	
	13
	13
	13

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	86400
	86400
	86400

	  For Sub-Frame 1
	Bits
	0
	0
	0

	  For Sub-Frame 3,8
	Bits
	86400
	86400
	0

	  For Sub-Frame 5
	Bits
	82512
	82512
	82512

	  For Sub-Frame 6,7
	Bits
	86400
	0
	0

	  For Sub-Frame 0
	Bits
	84384
	84384
	84384

	Number of layers
	
	2
	2
	2

	Max. Throughput averaged over 1 frame
	Mbps
	59.874
	44.799
	29.724

	Note 1:
1 symbol allocated to PDCCH for all tests
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
As per Table 4.2-2 in TS 36.211 [4]

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit) 

Note 5:
Resource blocks nPRB = 0..2  are allocated for SIB transmissions in sub-frame 5 for all bandwidths

Note 6:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9 for configuration 5, in subframes 0,3,4,8,9 for configuration 2 and in subframes 0,4,9 for configuration 1.



3. Simulation results 

Simulation results for each UL DL configuration and 85% of configuration 1 maximum throughput are shown in figure 1.
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Figure 1: Simulation results without impairments

As explained in [3], at first, configuration 1 was assumed for this test. Test criteria, which are 85% of maximum throughput, were decided with this assumption. Therefore, it is natural to redefine the requirement using SNR point where 85% of the configuration 1 maximum thought. From figure1, it can be seen that higher throughput is achieved for configuration 2 and 5 around 20.5dB, where configuration 1 throughput is 85%. Since the test purpose is to check the higher layer capability of the UE, it is better to use configuration 2 or 5 to test higher data rate. There is little difference in terms of the absolute throughput between configuration 2 and 5. In this sense, both configuration 2 and 5 are OK, but we slightly prefer configuration 2, since relative throughput is higher.
4. Conclusion

Simulation results for TDD sustained data rate have been presented. It is proposed to redefine the TDD sustained data test using configuration 2 or 5. We slightly prefer configuration 2, since there is no big difference for absolute throughput and configuration 2 shows higher relative throughput. The new requirement value (relative throughput) should be decided based on the simulation results where configuration 1 throughput is 85% so that the degree of difficulty should not be changed from what we have decided.
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