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1
Introduction
In the RAN4#56 meeting, test configurations and performance requirements for sustained downlink data rate were investigated in [1]-[4]. Through further RAN4 email discussions, an agreeable CR which captured the latest test configurations and TBS sizes was reached in [5]. However, the content of an earlier version of the CR in [6] was implemented in the latest 36.101 Rel-9 spec. In addition to the agreed changes in [5], it was also recognised that the input signal level of -85dBm/15KHz for test 3A and test 4 is to be further evaluated since their required SNR levels are relatively high.
In this contribution, we provide further simulation results for UE category 3 and 4 FDD tests according to the baseline assumptions in [5] and an evaluation of input signal level for tests with high coding rate. For the convenience, reference [5] is attached as a part of this zip package. Please note that all results provided are simulated with inclusion of Tx EVM of 6% and enabling of all common physical signals (PSS, SSS and PBCH).
2
Simulation results for UE category 3 and 4 FDD tests
Simulation results of both throughput and TB error rate (BLER before HARQ transmission) for test 3, 3A and 4 are shown in Figure 1 and 2 respectively. One control OFDM symbol is allocated for these tests.
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Figure 1: Relative throughput results for FDD test 3, test 3A and test 4.
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Figure 2: TB error rate (BLER before HARQ transmission) for test 3, test 3A and test 4.
In summary, the required SNR level with 2dB implementation margin for different TB success rates are listed in Table 1:
Table 1: Required SNR levels for different TB success rate (before HARQ transmission) requirements

	 
	90% TB success rate
	95% TB success rate

	Test 3
	16.2 dB
	16.3 dB

	Test 3A
	22.0 dB
	22.5 dB

	Test 4
	23.4 dB
	24.0 dB


Observing from the tabulated results, currently defined TB success rate of 95% seems to be reasonable for Test 3 since the required SNR level is well below 20dB. However, the required SNR levels for tests with very high coding rate (Test 3A and Test 4) are well above 20dB for 95% of TB success rate. If we lower the TB success rate requirement to 90%, the required SNR levels are still above 20dB and we have to keep in mind that test tolerance still needs to be added later on.
3
Evaluation of input signal level
Currently defined input signal level is -85dBm/15KHz and no external noise sources are to be applied in all sustained DL data rate tests. At this input level, without considering the insertion loss and other RF impairments, the effective SNR for Test 3A (10MHz channel bandwidth) and Test 4 (20MHz channel bandwidth) can be calculated as:
Test 3A 

Signal = -85 dBm/15KHz + 10*log10(10e6/15e3) = -56.76 dBm
Noise = -174 dBm/Hz + 10*log10(10e6) + 9dB (noise figure) = -95dBm

SNR = -56.76 + 95 = 38.24 dB
Test 4 

Signal = -85 dBm/15KHz + 10*log10(20e6/15e3) = -53.75 dBm

Noise = -174 dBm/Hz + 10*log10(20e6) + 9dB (noise figure) = -92 dBm

SNR = -53.75 + 92 = 38.25 dB
As seen, there is still a significant margin of more than 14dB to the required SNR levels shown in Table 1 for Test 3A and Test 4. The concern however still remains with the fact that the required SNR levels being above 20dB SNR. One solution to this is to define the TB success rate requirement as (1.0 – residual BLER) and clarify the residual BLER being the TB block error rate after HARQ transmissions. As shown in Figure 3 and summarised results in Table 2, 95% TB success rate for the same tests now require much lower input SNR levels.
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Figure 3: TB error rate (BLER after HARQ transmission) for test 3, test 3A and test 4.

Table 2: Required SNR levels for different TB success rate (after HARQ transmission) requirements

	 
	90% TB success rate
	95% TB success rate

	Test 3
	4.1 dB
	4.2 dB

	Test 3A
	6.9 dB
	7.1 dB

	Test 4
	17.2 dB
	17.7 dB


Recalling the original intention stated in the test “The purpose of the 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. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2”. Since the success rate of delivered Layer 2 PDCP SDU(s) is dependent on the HARQ combining of Layer 1 transport blocks, it would be feasible to only measure the CRC checksum result after the last redundancy version transmission in each HARQ processor. Therefore, it is proposed:
Proposal: To define the TB success rate as (1.0 – residual BLER) and a requirement of 95% for test 3A and 4.
An example of how the proposal could be defined and clarified is given in the table below.
Table 8.7.1-3: Minimum requirement (FDD)

	Test
	UE Category
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]
(Note 4)

	1
	Category 1
	10296
	R31-1 FDD
	[95]

	2
	Category 2
	25456
	R31-2 FDD
	[95]

	3
	Category 3 (Note 1)
	51024
	R31-3 FDD
	[95]

	3A
	Category 3 (Note 2)
	36696
	R31-3A FDD
	[95]

	4
	Category 4
	75376
	R31-4 FDD
	[95]

	5
	Category 5
	FFS
	FFS
	FFS

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

Note 2:
Applicable to operating bands supporting up to 10 MHz channel bandwidths. 

Note 3:     For 2 layer transmissions, 2 transport blocks are received within a TTI
Note 4:     TB success rate is defined as (1.0 – residual BLER), where the residual BLER is Layer 1 TB error rate after HARQ transmissions.


4
Conclusion
In this contribution, further simulation results are provided for test 3, 3A and 4 based on the latest assumption given in [5]. It is found that SNR levels required for test 3A and 4 to achieve high TB success rate are still above 20dB. To mitigate this issue, we propose the following, which is also inline with the original test intention of verifying the success rate of Layer 2 PDCP SDU(s).
Proposal: To define the TB success rate as (1.0 – residual BLER) and a requirement of 95% for test 3A and 4.
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