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1 Introduction
In RAN4#62 meeting it was proposed [1] and agreed to check the possibility of reusing the existing test case 2 in Table 8.2.1.3.1-2 in TS36.101 for UE category 3 test case. For UE Category 4 it has been agreed [2] in last meeting to define the test case using MCS17.

In this contribution, we provided both the alignment results and impairment results for UE category 3 and 4. 
2 Performance results for UE Category 3
In the previous meeting, it was proposed to check the possibility of reusing existing test case with FRC R.30.FDD instead of the new defined FRC R.30-1.FDD.

According to [3], R.30.FDD and R.30-1.FDD are captured as below for comparison.

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.10 FDD
	R.11 FDD
	R.11-2 FDD
	R.11-3 FDD
	R.30 FDD
	R.30-1 FDD
	R.35 FDD

	Channel bandwidth
	MHz
	10
	10
	5
	10
	20
	20
	10

	Allocated resource blocks (Note 4)
	
	50
	50
	25
	40
	100
	100
	50

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2
	1/2
	1/2
	½
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	12960
	5736
	10296
	25456
	25456
	19848

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	4392
	12960
	4968
	10296
	25456
	n/a
	18336

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	

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

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	1
	3
	1
	2
	5
	n/a
	3

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	26400
	12000
	21120
	52800
	52800
	39600

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	12384
	24768
	10368
	19488
	51168
	n/a
	37152

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	3.953
	11.664
	5.086
	9.266
	22.910
	20.365
	17.712

	UE Category
	
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 2
	3
	≥ 2

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
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: 
Given per component carrier per codeword.


So it can be noted that the difference between two FRCs is only on whether subframe 0 would carry the data for transmission. And the information bit payload in subframe 0 is same as other non-zero data subframes. Considering the incorrect soft buffer implementation would mainly affect the performance per HARQ, it is expected to have no difference for these two FRCs to verify the function. Thus, it may be no need to define a new reference channel for UE category 3 tests. 
However, due to the soft buffer limited issue, it is possible that the requirement for UE category 3 can be different than others. So whether reusing the same requirement depends on the impairment results from all interested companies. In the following section, the alignment and impairment results for UE category 3 are provided according to test case 2 defined in table 8.2.1.3.1-2.

Proposal 1: Reusing test case 2 in Table 8.2.1.3.1-2 in TS36.101 for UE category 3 test. Whether reusing the same performance requirement is FFS.

2.1 Alignment result
In this case, we provided the alignment results according to test case 2 in Table 8.2.1.3.1-2.

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	non-CA

	
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	5-8
	CL_A-A, CL_C


The results without any RF impairments are presented in Figure 1. The SNR values corresponding to the 70% TP is 11.5dB

[image: image1]
Figure 1 Alignment results for UE Category 3 with test case 2.
2.2 Impairment result
The impairment results for deriving the performance requirements are 13.1dB corresponding to 70% TP.

3 Performance results for UE Category 4
3.1 Alignment result
The alignment simulation results with 2Tx+TM3, 20+20MHz, EVA5, 64QAM with MCS 17 can be found in Figure 2. And the SNR values corresponding to the 70% TP is 13.9dB. And no RF impairments and frequency offsets are applied for these cases. 


[image: image2]
Figure 2: Alignment results for UE category 4
3.2 Impairment result
The impairment results for deriving the performance requirements are 15.4dB corresponding to 70% TP.
4 Conclusions

In this contribution we provided the alignment results and impairment results for the UE Category 3 and 4.  In addition, we provided the proposal as below:
Proposal 1: Reusing test case 2 in Table 8.2.1.3.1-2 in TS36.101 for UE category 3 test. Whether reusing the same performance requirement is FFS.
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