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1 
Introduction
In the last RAN4 meeting, the following way forward was agreed for the CA soft buffer management tests beyond Rel10 [1]. 
· Companies are required to provide simulation results for 15MHz CC in 15MHz+10MHz test for category 3 UE by RAN4 #68
· FRC: 64QAM, code rate = 0.39, TBS = 22920 as FRC
· PDSCH scheduled in SF 1, 2, 3, 4, 6, 7, 8, 9 (8 SF in one radio frame)
· Propagation channel : EVA5
· Antenna configuration : 2x2 low correlation
· with and without proper instantaneous buffer
· CINR: 0:1:30 dB
· Companies are required to provide relaxation number X on CINR requirement on secondary CC based on simulation
· assume 30Hz frequency offset on secondary CC in simulation
Therefore in this contribution we firstly provide our views on the feasibility of the given simulation parameters for UE cat3 CA soft buffer management test with 15M+10M bandwidth combination. Then the simulation results of secondary CC CINR requirements for all new CA soft buffer management beyond Rel10 are provided.
2 New CA test for UE cat3 with 15M+10M bandwidth combination
In [1] the agreed simulation assumption for new UE cat3 CA soft buffer management test with 15M+10M bandwidth is given. In this section, we will investigate the feasibility of these test configurations. 

In the last RAN4 meeting, how to select the proper FRC by which CA soft buffer limitation issues for UE cat 3 with 15M+10M bandwidth combination can be identified was discussed in [2][3][4]. Finally some key simulation assumption for this test was agreed [1], which is also listed in Table 1.  
Table 1: Simulation assumption for CA test of UE cat 3 with 15M+10M bandwidth combination
	Parameter
	　Value

	Sub-frame configuration
	PDSCH scheduled in SF 1, 2, 3, 4, 6, 7, 8, 9 (8 SF in one radio frame) 

	Modulation
	16QAM for both CCs

	TBS
	19080@15M, 12960@10M

	Antenna configuration and correlation matrix
	2x2 Low

	Channel model
	EVA5

	UE Categories
	3 

	Soft buffer implementation
	With instantaneous buffer vs. without instantaneous buffer

	Performance metric
	PDSCH throughput vs. SNR


In the figures below, the corresponding simulation results are given to evaluate the feasible configurations (e.g. TBS) proposed in [1]. 
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Figure 1. CA soft buffer simulation results for UE cat3 ,15+10MHz
Table 2: Summary of CA soft buffer simulation results for UE cat3 ,15+10MHz
	Testing Scenario
	UE Cat
	System BW(MHz)
	Number of PRBs
	Index of MCS
	Transport Block size
	Performance degradation w/o inst softbuffer @70% max throughput in the tested CC

	Test 1
	CC#1
	3
	15
	75
	17(16QAM)
	19080
	 >5dB

	
	CC#2
	
	10
	50
	17(16QAM)
	12960
	0.2dB


Observation 1: For this new CA soft buffer test case of UE cat3 with 15+10M bandwidth combination, the performance with instantaneous soft buffer at the main carrier is better than that without instantaneous soft buffer about 5dB. That means the improper soft buffer implementations in the main carrier can be obviously recognized in case of the testing configuration in Table 1 because of >5dB performance difference.  Meanwhile, the 70% max throughput test points for these tests are less than 20dB. Thus from the practical perspective this CA soft buffer management issue can be easily tested by this testing configuration in [1]. 
Moreover the testing configurations of FRCs for all new CA soft buffer test cases beyond Rel10 are given Table 3 below. The details of reference measurement channels in Table3 are given in Appendix 6.2 also.
Table3 FRC for the new CA test

	
	UE Cat
	System BW(MHz)
	Number of PRBs
	Imcs
	Transport Block size
	FRC[5]

	test1
	CC#1
	3
	15
	75
	17(64QAM)
	22920
	R.xx1 FDD

	
	CC#2
	
	10
	50
	17(64QAM)
	15264
	R.xx2 FDD

	test2
	CC#1
	3
	20
	100
	14(16QAM)
	25456
	R.xx3 FDD

	
	CC#2
	
	10
	50
	14(16QAM)
	12960
	R.xx4 FDD

	test3
	CC#1
	
	20
	100
	14(16QAM)
	25456
	R.xx3 FDD

	
	CC#2
	
	15
	75
	14(16QAM)
	19080
	R.xx5 FDD

	test4
	CC#1
	4
	20
	100
	17(64QAM)
	30576
	R.35-1 FDD

	
	CC#2
	
	10
	50
	17(64QAM)
	15264
	R.xx2 FDD

	test5
	CC#1
	
	20
	100
	17(64QAM)
	30576
	R.35-1 FDD

	
	CC#2
	
	15
	75
	17(64QAM)
	22920
	R.xx1 FDD


3 CINR requirements for CA soft buffer test
As described in [1], for the new CA soft buffer tests beyond Rel10 the performance requirements of the main CC can reuse these which were specified in Rel10 already. Additionally the performance requirements of the secondary CC can be specified as “CINR requirement for main CC + X dB”. Therefore in this section we will give some considerations on the number of “X” which can reflect the difference of CINR requirement between the main CC and the secondary CC. 
The main simulation cases are list in Table 3 in Section 2. The simulation assumptions and the corresponding fixed reference channel can be found in tables in Appendix. Since such simulation results are used to identify the performance gap between these two carriers, the reference performance requirement of the main CC shall be generated by the same simulator as for the secondary CC.
The simulation results for these new CA tests on both the main and the secondary CC are given in the figures below for these new CA soft buffer tests respectively. And the performance gap between the main CC and the secondary CC is also summarized in Table 4. 
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Figure 2-1.  Simulation result for UE Cat3, 15+10M 
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Figure 2-2.  Simulation result for UE Cat3, 20+10M 
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Figure 2-3.  Simulation result for UE Cat3, 20+15M
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Figure 2-4.  Simulation result for UE Cat4, 20+10M
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Figure 2-5.  Simulation result for UE Cat4, 20+15M
	


Table 4: Summary of simulation results for performance relaxation number “X”dB
	
	UE Cat
	System BW(MHz)
	Number of PRBs
	SINR @70% max throughput
	performance  relaxation  "X" dB

	test1
	CC#1
	3
	15
	75
	13.65
	0.1

	
	CC#2
	
	10
	50
	13.75
	

	test2
	CC#1
	3
	20
	100
	10.95
	0.15

	
	CC#2
	
	10
	50
	11.1
	

	test3
	CC#1
	
	20
	100
	10.95
	0

	
	CC#2
	
	15
	75
	10.95
	

	test4
	CC#1
	4
	20
	100
	13.7
	-0.19

	
	CC#2
	
	10
	50
	13.51
	

	test5
	CC#1
	
	20
	100
	13.7
	-0.14

	
	CC#2
	
	15
	75
	13.56
	


Observation 2: The demodulation performance difference between the main CC and the secondary CC is very limited (-0.2dB~0.2dB) because of the same MCS and code rate for both of them. Considering variation of simulation results among different companies and further additional implementation margin, this relaxation number (“X”dB) can be almost ignored. 
4 
Conclusion
In this contribution the following discussion on the new CA tests beyond Rel10 are presented.

· FRC for these new tests 
· SNR gap between the demodulation performance requirement of the main CC and that of the secondary CC.

Accordingly the following proposals can be drawn as:

Proposal 1: The testing configurations of FRCs for all new CA soft buffer test cases beyond Rel10 can be based on Table 3 and Table6-2 in Appendix.
Proposal 2: The relaxation number X on CINR requirement on secondary CC can be ignored.
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6 Appendix
6.1. Simulation assumptions for new CA soft buffer tests
Table 6-1 Common Simulation parameters 

	Parameter
	　Value

	Carrier frequency
	2 GHz

	Cyclic prefix
	Normal

	Sub-frame configuration
	100 resource blocks are allocated per CC in all subframes except subframe #0 and #5. No resource blocks are allocated in sub-frame #0 and #5

	Number of OFDM symbols for PDCCH
	2 symbols per subframe per CC

	Antenna configuration and correlation matrix
	2x2 Low

	Channel model
	EVA5

	SIR / CQI estimation
	Practical

	Channel estimation
	Practical

	Frequency error
	30 Hz for 2nd CC

	EVM error 
	6%

	UE Categories
	3 or 4

	Per CC soft buffer size
	Soft buffer size of each CC is set to half of that of the single carrier case.

	Number of HARQ processes
	8

	Maximal number of HARQ transmission
	4

	Soft buffer implementation
	With instantaneous buffer vs. without instantaneous buffer

	Performance metric


	PDSCH throughput vs. SNR


6.2. Fixed reference channel for new CA soft buffer tests
Table6-2 Fixed Reference Channel for new CA tests
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx2 FDD
	R.xx4 FDD
	R.xx1 FDD
	R.xx5 FDD
	R.xx3 FDD
	
	R.35-1 FDD
	

	Channel bandwidth
	MHz
	10
	10
	15
	15
	20
	
	20
	

	Allocated resource blocks (Note 4)
	
	50
	50
	75
	75
	100
	
	100
	

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	
	8
	

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

	Target Coding Rate
	
	0.39
	1/2
	0.39
	1/2
	1/2
	
	0.39
	

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	15264
	12960
	22920
	19080
	25456
	
	30576
	

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

	  For Sub-Frame 0
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	
	n/a
	

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	
	n/a
	n/a
	n/a
	n/a
	n/a
	
	n/a
	

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	40800
	27200
	61200
	40800
	54400
	
	79200
	

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

	  For Sub-Frame 0
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	
	n/a
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	12.2112
	10.368
	18.336
	15.264
	20.3648
	
	24.461
	

	UE Category
	
	≥ 3
	≥ 3
	≥ 3
	≥ 3
	≥ 3
	
	4
	

	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.


