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1. Introduction
It has been noted in the previous meetings that the TDD DL/UL configuration 5 with only 7 HARQ processes for the TDD sustained data rate (SDR) test cases may not be sufficient to support the consecutive transmission, which may fall away from the purpose of SDR tests. According to the investigation of this problem in [1], there could be a lapse of misusing the HARQ process number associated with configuration 1 for configuration 5. Furthermore, the preliminary study in [2] has shown that configuration 5 with the corrected HARQ process number of 15 may have the impact on the previously defined performance requirements due to the extremely high SNR level contributed by the ACK/NAK bundling. So, re-evaluation of the test configuration for TDD SDR cases would be needed.
As the way-forward agreed in [3], three options with different DL/UL configurations have been proposed for further evaluation. In this contribution, the simulation results are presented to investigate the effect of the proposed options. In addition, the changes to the test configuration are proposed based on the analysis.
2. Simulation results for TDD SDR cases 
In the way-forward agreed in [3], three options listed in Table 1 have been proposed for evaluation. More details about the simulation assumption can be found in [3].
Table 1. Options of the test configuration for evaluation.
	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]


The simulation results without including RF impairments and 30Hz relative frequency error have been presented in Figure 1. The SNR values corresponding to 85% throughput are captured in Table 2 with one addition of FDD SDR result.
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Figure 1: Performance results with different TDD SDR test configurations
Table 2. Simulation results with different UL/DL configurations
	Scenario
	Test
mode
	FRC
	UL/DL Configuration
	No. of HARQ process
	Verification
point
	SNR point (dB)

	1
	TDD SDR
	R.31-4.TDD
	5
	15
	85 % tp
	23.3

	2
	TDD SDR
	R.31-4.TDD
	2
	10
	85 % tp
	22.1

	3
	TDD SDR
	R.31-4.TDD
	1
	7
	85 % tp
	21.2

	A
	FDD SDR
	R.31-4.FDD
	-
	8
	85% tp
	21.0


Based on the simulation results, we recommend TDD DL/UL configuration 1 with 7 HARQ processes as the test configuration for TDD SDR cases, because

· The SNR levels achieved by the other two configurations without including any RF impairment and 30Hz relative frequency error are already quite high. Considering that SDR CA test at the high SNR level may be more sensitive to the RF impairments and the relative frequency error according to the early studies in [4][5], it would be reasonable to use UL/DL configuration 1 with 7 HARQ processes for the sensible SNR range.

· This configuration has been fully evaluated and used for TDD demodulation performance tests. Moreover, this configuration has ever been also considered as the candidate for Rel’9 TDD SDR performance requirement in addition to UL/DL configuration 5. So it would be safe to reuse this configuration to avoid any uncertainty caused by any new configuration. 

· The SNR level at around 21dB achieved by this configuration for the TDD SDR case is also comparable to the one in the FDD SDR case, which may be easy for benchmarking or cross-checking between FDD and TDD.
· The purpose of the SDR test is to “verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum number of DL-SCH transport block bits received within a TTI”. In that sense, the maximum number of DL-SCH transport block bits within one TTI can also be achieved by UL/DL configuration 1 with 7 HARQ processes. And it is not necessary to be the consecutive reception with the maximum TBS according to the specification.

3. The changes to the test configuration
The TDD SDR test cases as captured in Table 2 have ever been agreed in RAN4 in principle. It can be noted that DL/UL configuration 5 with 15 HARQ processes may lead to the extremely high SNR levels mainly for the test cases using the high coding rate, i.e., Test 3B with R31-3B.TDD and Test 4/6/6A with R31-4.TDD. For the remaining test cases using the low coding rate, DL/UL configuration 5 with 15 HARQ processes may not result in the quite high SNR level.
Table 3. Simulation results with different UL/DL configurations
	Test
	UE Category
	CA Capability
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	Category 1
	-
	10296/0
	R31-1 TDD
	95

	2
	Category 2
	-
	25456/0
	R31-2 TDD
	95

	3
	Category 3 (Note 1)
	-
	51024/0
	R31-3 TDD
	95

	3B
	Category 3 (Note 2)
	-
	51024/0
	R31-3B TDD
	85

	4
	Category 4
	-
	75376/0 (Note 4)
	R31-4 TDD
	85

	5
	Category 5
	FFS
	FFS
	FFS
	FFS


	6
	Category 6,7
	none
	75376/0 (Note 4)
	R31-4 TDD
	85

	6A
	Category 6,7
	C
	75376/0 (Note 4)
	R31-4 TDD
	TBD

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3B.

Note 2:
Applicable to operating bands supporting up to 15 MHz channel bandwidths. 

Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI

Note 4:
71112 bits for sub-frame 5

Note 5:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


So, based on the simulation results and the aforementioned analysis, we have the following proposals about the changes to the test configuration setting for TDD SDR cases:

Proposal 1: Regarding to the test cases with the high coding rate (i.e., Test 3B with R31-3B.TDD and Test 4/6/6A with R31-4.TDD), TDD DL/UL configuration 1 with 7 HARQ processes is applied. 
Proposal 2: Regarding to the remaining test cases with the relative low coding rate (i.e., Test 1 with R31-1.TDD, Test 2 with R31-2.TDD and Test 3 with R31-3.TDD), TDD DL/UL configuration 5 with 15 HARQ processes is applied.
Proposal 3: The changes specified in proposal 1 and 2 are also applied to the corresponding test cases in Rel’9.
4. Conclusion 

In this contribution the simulation results with several potential configurations for TDD SDR cases are presented. Based on the simulation results and analysis, the changes to the specification are proposed.

The proposals are captured as below:

Proposal 1: Regarding to the test cases with the high coding rate (i.e., Test 3B with R31-3B.TDD and Test 4/6/6A with R31-4.TDD), TDD DL/UL configuration 1 with 7 HARQ processes is applied. 

Proposal 2: Regarding to the remaining test cases with the relative low coding rate (i.e., Test 1 with R31-1.TDD, Test 2 with R31-2.TDD and Test 3 with R31-3.TDD), TDD DL/UL configuration 5 with 15 HARQ processes is applied.

Proposal 3: The changes specified in proposal 1 and 2 are also applied to the corresponding test cases in Rel’9.
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Annex A: Fixed Reference Channels

Table A.1: FDD Fixed Reference Channel for Test 20
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 TDD
	R.31-2 TDD
	R.31-3 TDD
	R.31-3B TDD
	R.31-4 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20

	Allocated resource blocks
	
	Note 6
	Note 7
	Note 8
	Note 9
	Note 8

	Uplink-Downlink Configuration (Note 3)
	
	5
	5
	5
	5
	5

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

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	
	
	

	  For Sub-Frames 3,4,7,8,9
	
	0.40
	0.59
	0.59
	0.87
	0.88

	  For Sub-Frames 1
	
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frames 5
	
	0.40
	0.64
	0.62
	0.88
	0.87

	  For Sub-Frames 6
	
	0.40
	0.60
	0.60
	0.88
	0.88

	  For Sub-Frames 0
	
	0.40
	0.62
	0.61
	0.90
	0.90

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 3,4,6,7,8,9 
	Bits
	10296
	25456
	51024
	[51024]
	75376

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	[51024]
	71112

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	[51024]
	75376

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

	  For Sub-Frames 3,4,6,7,8,9 
	
	2
	5
	9
	9
	13

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

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 3,4,7,8,9 
	Bits
	26100
	43200
	86400
	[58752]
	86400

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	[58320]
	82512

	  For Sub-Frame 6
	Bits
	26100
	42768
	85968
	[58320]
	85968

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	[56736]
	84384

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame
	Mbps
	8.237
	20.365
	40.819
	40.819
	59.874

	UE Category
	
	1
	2
	3
	3
	4

	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 = 6..14,30..49 are allocated for the user data in all subframes

Note 7:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,3,4,6,7,8,9

Note 8:
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

Note 9:
Resource blocks 
nPRB = 4..71 are allocated for the user data in all sub-frames
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