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1 Introduction
In the RAN4 69# meeting, the CR to introduce the single carrier 15MHz sustained data rate (SDR) test was agreed [1]. But for 15MHz+15MHz CA sustained data rate test, no agreement was reached, because the TB size or the proposed FRC was beyond the capability of UE category 3 and 4.
In this contribution, we will further discussion how to introduce the 15MHz+15MHz CA sustained data rate test.

2 Discussion

2.1 15MHz+15MHz SDR test for UE category 3 and 4
The FRC for single carrier 15MHz SDR test cannot be reused for 15MHz+15MHz SDR test for UE category 3 and 4, because the TB size (4×51024 = 204096 using R.31-3 FDD, and 4×55056 = 220224 using R.31-5 FDD) is beyond the capabilities (Max TBS for UE category 3 = 102048; Max TBS for UE category 4 = 150752, and TBS for UE category 6,7 = 301504). So the new FRC-s may be needed.

There would be two options for choosing new FRC:
· Option 1: full PRB allocation across 15MHz for each CC and use the same TB size for each codeword in the subframes except for subframe 5
· UE category 3: 75 PRBs allocation and 24496 bits transmitted each codeword. In that way, the total number of bits one TTI is 97984 bits considering 2CC and 2 layer transmission;
· UE category 4: 75 PRBs allocation and 35160 bits transmitted each codeword. In that way, the total number of bits one TTI is 140640 bits considering 2CC and 2 layer transmission;
· Option 2: mixed full and partial PRB allocation and select the TB sizes to try to make the total bits approach the capability as much as possible.
· UE category 3: 75 PRBs allocation and 35160 bits transmitted on one CC, and 34 RPBs allocation and 15840 bits transmitted on the other CC. Thus the total number of bits one TTI is 102000 bits, and ITBS = 20 is used for both CCs;
· UE category 4: 75 PRBs allocation and 46888 bits transmitted on one CC, and 45 RPBs allocation and 28336 bits transmitted on the other CC. Thus the total number of bits one TTI is 150448 bits, and ITBS = 25 is used for both CCs.
Comparing two options, we prefer to Option 2, where the maximum available total number of bits transmitted would approach the capability of UE categories as much as possible and the coding rate is relatively high.
However, it seems that there is no need to define 15MHz+15MHz sustained data rate test for UE category 3 and 4. The reasons are as follows:
· Firstly, UE category 3 and 4 is designed primarily based on single carrier transmission, although them could be used for CA;
· Secondly, the 10MHz+10MHz sustained data rate test could be applied to the CA band configurations with the maximum aggregated bandwidth 15MHz+15MHz, which is the same situation as that for CA band configurations supporting 10MHz+15MHz as maximum.

· Thirdly, if the new 15MHz+15MHz sustained data rate was introduced for UE category 3 and 4, should we introduce 10MHz+20MHz sustained data rate test for those UE categories?

In our opinion, the 2-DL CA sustained data rate test should focus on UE category 6 and 7, which were designed targeting at 2-DL CA. In order to simplify the CA tests, it would be beneficial to limit the 2-DL CA sustained data test case number for UE category 3 and 4 such that only partial test coverage should be reached.
So we propose that

· Proposal 1: Specify the 15MHz+15MHz sustained data rate test for UE category 6 and 7, and do not specify that requirement for UE category 3 and 4. And apply 10MHz+10MHz sustained data rate test to category 3 and 4 UE which support maximum aggregated bandwidth 15MHz+15MHz.
2.2 15MHz+15MHz SDR test for UE category 6 and 7
For Category 6 and 7, the same FRC for the 15MHz single carrier SDR test for UE category 4 can be reused, where the maximum TB size will be used for 15MHz.
Table A.3.9.1-1 of 36.101 gives the reference channels and the other simulation assumptions are aligned with TS36.101. R.31-5 FDD can be used for UE Category 6, 7 15MHz+15MHz sustained data rate test. Figure 1provides the simulation results for 15MHz based SDR tests.
Table A.3.9.1-1: Fixed Reference Channel for sustained data-rate test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 FDD
	R.31-2 FDD
	R.31-3 FDD
	R.31-3A FDD
	R.31-4 FDD
	R.31-5 FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	20
	15

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 7
	Note 9

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.40
	0.59
	0.59
	0.85
	0.88
	0.85

	  For Sub-Frame 5
	
	0.40
	0.64
	0.62
	0.89
	0.87
	0.91

	  For Sub-Frame 0
	
	0.40
	0.63
	0.61
	0.90
	0.90
	0.88

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	75376
	[55056]

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	71112
	[52752]

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	75376
	[55056]

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	13
	9

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	12
	9

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	13
	9

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26100
	43200
	86400
	43200
	86400
	64800

	  For Sub-Frame 5
	Bits
	26100
	39744
	82080
	39744
	82080
	60480

	  For Sub-Frame 0
	Bits
	26100
	40752
	83952
	40752
	83952
	62352

	Number of layers
	
	1
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	74.950
	[54.826]

	UE Categories
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3
	≥ 3

	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:
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 4:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

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

Note 8: 
Given per component carrier per codeword.

Note 9:
Resource blocks 
nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9.
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Figure 1: Simulation results of TM3 FDD testing case with different reference channel
From the simulation results we think that with impairment margin 85% relative throughput could be achieved for 15MHz based SDR tests.

· Proposal 2: Use 85% TB success rate as test metric for 15MHz+15MHz sustained data rate test for UE Category 6 and 7.
3 Conclusion
This contribution provides the simulation results for 15MHz +15MHz sustained data rate tests. We propose that
· Proposal 1: Specify the 15MHz+15MHz sustained data rate test for UE category 6 and 7, and do not specify that requirement for UE category 3 and 4. And apply 10MHz+10MHz sustained data rate test to category 3 and 4 UE which support maximum aggregated bandwidth 15MHz+15MHz.
· Proposal 2: Use 85% TB success rate as test metric for 15MHz+15MHz sustained data rate test for UE Category 6 and 7.
And the accompanied CRs are provided.
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