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1 Introduction
In the last meeting, the agreements on CA demodulation performance requirements were captured in [1]. In this contribution, we provided our simulation results with impairments and our views on some remaining issues:
· Impairments results for CA test cases;

· SDR test for TDD;
· Tests for CA soft buffer limitation.

2 Simulation results with impairments
The working assumptions are in TS36.101 10.4.0. We follow the agreement to use relative sum of throughput as test metric [1]. And the corresponding alignment results were given in [2].
2.1 Demodulation requirements with impairments under fading channels
Table 1~Table 3 give the impairments for the demodulation simulation results with RF impairments.
Table 1 CA SIMO performance impairment simulation results TM1

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point
	UE category
	CA capability
	Requirements (dB)

	1.1
	2x10MHz 1x2 QPSK 1/3
	R.2 FDD
	EVA5
	Low
	70% tp
	3-8
	CL_A-A
	-2.2

	1.2 
	2x20MHz 1x2 QPSK 1/3
	R.42 FDD
	EVA5
	Low
	70% tp
	5-8
	CL_A-A, CL_C
	-1.9

	1.3
	2x20MHz 1x2 QPSK 1/3
	R.42 TDD
	EVA5
	Low
	70% tp
	5-8
	CL_C
	-1.7


Table 2 CA Dual-layer transmission impairment performance simulation results TM4

	Scenario
	Description
	Reference channel
	Precoding granularity
	Propagation model
	Antenna correlation
	Verification point
	UE category
	CA Capability
	Requirements (dB)

	2.1
	2x10MHz 4x2 16QAM 1/2 MCW
	R.14 FDD
	6 PRB
	EVA5
	Low
	70% tp
	3-8
	CL_A-A
	10.0

	2.2
	2x20MHz 4x2 16QAM 1/2 MCW
	R.43 TDD
	8 PRB
	EVA5
	Low
	70% tp
	5-8
	CL_C
	10.1


Table 3 CA Open-loop spatial multiplexing impairment performance simulation results TM3

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point
	UE category
	CA Capability
	Requirements (dB)

	3.1
	2x10MHz 2x2 16QAM 1/2 LD-CDD
	R.11 FDD
	EVA70
	Low
	70% tp
	3-8
	CL_A-A
	12.9

	3.2
	2x20MHz 2x2 16QAM 1/2  LD-CDD
	R.30 FDD
	EVA70
	Low
	70% tp
	5-8
	CL_A-A, CL_C
	11.6

	3.3
	2x20MHz 2x2 16QAM 1/2  LD-CDD
	R.30-1 TDD
	EVA70
	Low
	70% tp
	5-8
	CL_A-A, CL_C
	12.3


2.2 FDD Sustained data rate test
Figure 1 gives the simulation results for FDD sustained data rate test without RF impairments except for 30Hz frequency error. And Table 4 gives the test point at 85% of sum of the maximum throughputs of CCs considering all the RF impairments. 
The test point of 85% relative throughput without impairments for PCC is at 20.8dB, and that for SCC is at 21.1dB. The test point of 85% of the average throughput is at 21dB. 
The test point of 85% of the sum throughput with impairments is at 23.7dB as given in Table 4. So 85% relative throughput verification point would be feasible for FDD sustained data rate test.
Proposal 1: use 85% of the sum throughput as the verification point for CA FDD sustained data rate test.
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Figure 1 the simulation results for FDD sustained data rate test without RF impairments
Table 4 Sustained data rate impairment simulation results (SDR FDD)

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	UE category
	CA Capability
	Requirements at 85% sum of throughput (dB)

	SDR FDD
	2x20MHz 2x2 Max code rate  LD-CDD
	R.31-4 FDD
	AWGN
	Low
	6,7
	CL_A-A, CL_C
	23.7


3 Discussion on configuration for TDD sustained data rate test
In last meeting, the issue on UL/DL configuration for TDD sustained data rate test was raised and discussed [3],[4]. The conclusions are that options from R4-115166 (but not limit to) are to be studied and their performance results should be compared until R4#61:
· Option 1: Use UL/DL configuration 5 with HARQ process number 15.

· Option 2: Use UL/DL configuration 1 with HARQ process number 7.

· Option 3: Use UL/DL configuration 2 with HARQ process number 10.
· Option 4: Use UL/DL configuration 4 with HARQ process number 12.
Additionally we also provide simulation results for Option4. Figure 2 gives the simulation results and the test points of 85% relative throughput are summarized in Table 5. And in Figure 3, we further evaluate the degradation of performance for UL/DL configuration 5 with respect to different Rx EVMs. The performance loss would not be significant when the Rx EVM is less than 7%.
In the above simulation, we do not consider the impact of soft buffer limitation on TDD demodulation performance. As we know, only 8 HARQ processes were taken into account when calculating the soft buffer size for a certain UE category. But as analyzed in the next session, the significant performance loss due to soft buffer limitation occurs mainly at the lower throughput region. For 85% throughput, the loss would be small. And there would be no specification on how to handle TDD soft buffer overflow.
In our opinion, Option 1 would have the minimum impact on the existing specification and the degradation of performance due to soft buffer limitation and ACK bundling would be tolerable. Option 2 could avoid the soft buffer limitation for TDD test, but the subframe #1 and #6 could not be used since the resulted coding rate was too large, which would not be favorable for the sustained data rate test. For Option 3 and 4, the special subframes could not be used, too.
As we know, the purpose of the sustained data rate 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 for the UE category indicated. 
Therefore, keeping this purpose in mind, we suggest that
Proposal 2: Use UL/DL configuration 5 with HARQ process number 15 and modify the corresponding HARQ process number in TS36.101. And 85% verification point seems feasible.
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Figure 2 the simulation results for TDD sustained data rate test without RF impairments (PCC only)
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Figure 3 degradation of performance with UL/DL configuration 5 with respect to different Rx EVMs (PCC only)
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Table 5 Sustained data rate impairment simulation results (SDR TDD)
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	UE category
	CA Capability
	Requirements at 85% sum of throughput (dB)

	SDR TDD UL/DL Config5
	2x20MHz 2x2 Max code rate  LD-CDD ACK/NACK bundling
	R.31-4 TDD
	AWGN
	Low
	6,7
	CL_C
	22.7

	SDR TDD UL/DL Config1
	2x20MHz 2x2 Max code rate  LD-CDD ACK/NACK bundling
	R.31-4 TDD
	AWGN
	Low
	6,7
	CL_C
	20.7

	SDR TDD UL/DL Config2
	2x20MHz 2x2 Max code rate  LD-CDD ACK/NACK bundling
	R.31-4 TDD
	AWGN
	Low
	6,7
	CL_C
	21.6

	SDR TDD UL/DL Config4
	2x20MHz 2x2 Max code rate  LD-CDD ACK/NACK bundling
	R.31-4 TDD
	AWGN
	Low
	6,7
	CL_C
	21.9


4 Soft buffer limitation
In the last meeting, it was agreed that the link-level simulation assumptions are provided for evaluating the performance difference with different implementations of soft buffers at UE Rx. The simulation assumptions were captured in [5]. Figure 4 gives the simulation results for UE category 3 and Figure 5 for UE catetgory4. And Table 6 summarizes the simulation results. 
According to our simulation, the difference at 30% relative throughput for TM1 is larger than 4dB and the difference at 50% relative throughput for TM3 is larger than 1.5dB. But the differences at 70% for both TM1 and TM3 would be less than 1dB. Since the soft buffer limitation would greatly impact the low SNR performance due to the HARQ accumulation, we suggest changing the test point from 70% to 50% or 30%. 
If the group is happy to define test cases for soft buffer limitation, in order to reduce the test case number, we have:
Proposal 3: It is suggested to use 2x20MHz TM1 with 64QAM as working assumptions for soft buffer limitation tests and the test point would be set at 30% relative throughput.
But the resulted test cases would be the corner cases, because in real network the high MCS was used at higher SNR operation points.
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Figure 4 the simulation results of soft buffer limitation for UE category 3
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Figure 5 the simulation results of soft buffer limitation for UE category 4
Table 6 Comparison of simulation results between w/o and w instantaneous buffering
	Description
	Difference between w/o and w instantaneous buffering

	TM3 2x20MHz 16QAM UE Category 3 at 70%
	0.6dB

	TM3 2x20MHz 16QAM UE Category 3 at 50%
	1.7dB

	TM3 2x20MHz 16QAM UE Category 3 at 30%
	1dB

	TM1 2x20MHz 64QAM UE Category 3 at 50%
	0.7dB

	TM1 2x20MHz 64QAM UE Category 3 at 50%
	1.1dB

	TM1 2x20MHz 64QAM UE Category 3 at 30%
	4.6dB

	TM3 2x20MHz 16QAM UE Category 4 at 70%
	0.6dB

	TM3 2x20MHz 16QAM UE Category 4 at 50%
	2dB

	TM3 2x20MHz 16QAM UE Category 4 at 30%
	0.5dB

	TM1 2x20MHz 64QAM UE Category 4 at 70%
	0.7dB

	TM1 2x20MHz 64QAM UE Category 4 at 50%
	1.3dB

	TM1 2x20MHz 64QAM UE Category 4 at 30%
	>4dB


5 Summary
In this contribution, we firstly give the impairment simulation results for all the CA demodulation performance under fading channels and FDD sustained data rate test.
For FDD sustained data rate test, we propose:

Proposal 1: use 85% of the sum throughput as the verification point for CA FDD sustained data rate test.
For TDD sustained data rate test, we propose:

Proposal 2: Use UL/DL configuration 5 with HARQ process number 15 and modify the corresponding HARQ process number in TS36.101. And 85% verification point seems feasible.
For soft buffer limitation test, we have:

Proposal 3: It is suggested to use 2x20MHz TM1 with 64QAM as working assumptions for soft buffer limitation tests and the test point would be set at 30% relative throughput.
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