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1 Introduction
In meeting RAN4#60 the test scenarios to be used for CA UE demodulation performance were agreed in [1][2] but the SDR (Sustained Data Rate) scenario for TDD system is not fully evaluated yet. In this contribution we provide the analysis and proposal for the SDR TDD test scenario with simulation results.
2 Discussions
2.1 Number of the HARQ process for SDR TDD test scenario

The uncompliant HARQ process number of the SDR test scenario was pointed out in the last meeting that the number of the HARQ process specified as 7 is not compatible with the UL/DL configuration 5. After checking the background of this problem, this error could be confimed as a typo. The intention in the original CR [4] was not to specify a smaller number of HARQ processes, and the number 7 is simply a copy and paste error from other tests that mostly use configuration 1. As the configuration 5 requires 8 DL subframes in one radio frame, with HARQ process number as 7, the system is running into the risk that new data couldn’t be scheduled due to no available HARQ process to use thus the purpose to achieve the peak throughput of this test case can’t be held any longer.
As this problematic scenario was introduced from Release 9, we suggest RAN4 group reevaluate the system performance on UL/DL configuration 5 by using the correct HARQ process number as 15.
2.2 Bundling problem SDR TDD test scenarios
The UL/DL configurations are listed from Table 1 from [3]. The current SDR test scenario is using the UL/DL configuration 5. In this test case, there are 8 DL subframes, 1 special subframe and only 1 UL subframe. 
Table 1: Uplink-downlink configurations.

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


At certain low SNR ranges, configuration 5 will run into heavy bundling situation. The problems due to the heavy bundling could be summarized as below.

1. The bundling on the UL subframe mix up with both the previous failed transmission and successful transmissions which will bring in unwanted retransmission. Data that was once already decoded but due to the bundling will be retransmitted and fill up HARQ buffer which will prevent the real faling data being stored and retransmitted.
2. There are packets mixed in a bundle that stem from different number of transmissions, hence with different error probabilities. There is the possibility that if one of the two bundles checked, the failed packets of the other bundle on the other layer are later rescheduled on both layers, which then mix with even more packets of different number of transmissions.
The simulation results with different UL/DL configuration can be found in Table 2 and Figure 1. We use Tx EVM as 6% and practical channel estimation and noise estimation without any Rx RF impairments for all the test cases. 
Table 2 Simulation results with different UL/DL configurations
	Scenario
	Test
mode
	Description
	UL/DL Configuration
	No. of HARQ process
	Channel
Model
	Antenna
configuration
	Verification
point
	SNR point (dB)

	1
	SDR
	20MHz, 64QAM 0.885
	1
	7
	AWGN
	2x2 low
	85 % tp
	23.0

	2
	SDR
	20MHz, 64QAM 0.885
	2
	10
	AWGN
	2x2 low
	85 % tp
	22.0

	3
	SDR
	20MHz, 64QAM 0.885
	5
	15
	AWGN
	2x2 low
	85 % tp
	21.1
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Figure 1 SDR TDD throughput performance
From the results we can see due to the bundling problem the useful SNR range is pushed to very high values. Eg. Configuration 5 has 23dB at 85% max TP. With Configuration 1 the SNR at 85% max TP is around 21dB and Configuration 2 has SNR around 22dB at 85% max TP. High SNR will require the input level of the signal also kept at high SNR which will bring lot of difficulties in reality. Also be noted the current results are without any RF impairments and 0Hz frequency offset which means with all the impairments the system will require even higher SNR as input signal level.
From the analysis above we could have 3 options for the SDR TDD test scenario.

Option 1: Use UL/DL configuration 5 with HARQ process number 15 but this test case needs to be reevaluated for system performance and keep the current 85% TP point as requirement.

Option 2: Use UL/DL configuration 1 with HARQ process number 7 to avoid the bundling problem but this test case has the limitation of the maximum thoughput to achieve.

Option 3: Use UL/DL configuration 2 with HARQ process number 10 as a compromise to achieve a relative high peak throughput with reasonable SNR range and less impact from the bundling problem.

We propose option 3 to be used for further SDR TDD test scenario. 
3 Conclusions

This contribution discussed the current SDR TDD test scenario with HARQ process number 15 and 7, further analysis the bundling problem with simulation results and propose the following 3 options.
Option 1: Use UL/DL configuration 5 with HARQ process number 15 but this test case needs to be reevaluated for system performance and keep the current 85% TP point as requirement.

Option 2: Use UL/DL configuration 1 with HARQ process number 7 to avoid the bundling problem but this test case has the limitation of the maximum thoughput to achieve.

Option 3: Use UL/DL configuration 2 with HARQ process number 10 as a compromise to achieve a relative high peak throughput with reasonable SNR range and less impact from the bundling problem.

We propose option 3 to be used for further SDR TDD test scenario.
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