3GPP TSG-RAN WG4 Meeting #68                                                                   R4-133753
Barcelorna, Spain, 19-23 August, 2013
Agenda Item:
5.2.4
Source: 
Ericsson, ST-Ericsson
Title: 
Simulation results and proposal for CA soft buffer test for Rel-11
Document for:
Discussion
1 Introduction
In RAN4#67 meetings a way forward was agreed on the CA soft buffer test as listed below [1].
· For CA soft buffer management test with asymmetric CA bandwidth combination
· Verify throughput performance of both main and secondary CC independently at 70% peak throughput
· Define FRC for secondary CC with same MCS/code rate as the main CC
· Performance of main CC will be determined as follows
· For 20MHz CC in 20MHz+X test for category 3 and 4 UE, reuse already defined CINR requirement of the 20MHz+20Mhz soft buffer test
· For 15MHz CC in 15MHz+10MHz test for category 3 UE, determine CINR requirement through simulation campaign
· Performance requirement of secondary CC is defined as CINR requirement for main CC + X dB
· X will be determined based on companies input in the next meeting
· 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
In this contribution we provide the simulation results based on the simulation assumption above together with proposals.
2 Simulation results and proposal

2.1 15+10MHz test
The FRC used for 15+10MHz test is shown in Table 1.
Table 1 FRC table for 15+10MHz test for UE Cat 3
	Parameter
	Unit
	Value

	Reference channel
	
	R.XX FDD
	R.XX-1 FDD

	Channel bandwidth
	MHz
	15
	10

	Allocated resource blocks (Note 4)
	
	75
	50

	Allocated subframes per Radio Frame
	
	8
	8

	Modulation
	
	64QAM
	64QAM

	Target Coding Rate
	
	0.39
	0.39

	Information Bit Payload (Note 4)
	
	
	

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

	  For Sub-Frame 0,5
	Bits
	n/a
	n/a

	Number of Code Blocks (Notes 3 and 4)
	
	
	

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

	  For Sub-Frame 0,5
	Bits
	n/a
	n/a

	Binary Channel Bits (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	59400
	39600

	  For Sub-Frame 0,5
	Bits
	n/a
	n/a

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	18.336
	12.211

	UE Category
	
	≥ 2
	≥ 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.


Figure 1 shows the performance results on the main carrier of 15+10MHz with and without soft buffer based on the simulation assumption from [1].
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Figure 1 Main CC in 15+10MHz w/wo instantenous buffer
It can be concluded that for Cat 3 the main CC of 15+10MHz can be considered as possible test set up for Soft buffer test and 70% of the max throughput can be considered as test point. 
Proposal 1: Define the requirement for Cat 3 soft buffer test on 15MHz of 15+10MHz with 70% max TP.
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Figure 2 Normalized throughputs for both CCs on 15+10MHz
Furthermore, in order to find a proper margin for the second CC the normalized throughputs are shown in Figure 2. It can be seen that the second CC with 10MHz gives very close results to the main CC with 15MHz. So we can reuse the same requirement from the main CC with 15MHz on the second CC with 10MHz.
Proposal 2: For 15+10MHz test, reuse the same requirement from the main CC with 15MHz on the second CC with 10MHz.

2.2 20+XMHz test

The possible X from all the possibilities of the maximum aggregated bandwidth from [2] are 15 and 10. The FRC used for 20+XMHz tests can be found in Table 2.
Table 2 FRC table for 20+XMHz for both UE Cat 3 and Cat 4

	Parameter
	Unit
	Value

	Reference channel
	
	R.30 FDD
	R.35-1 FDD
	R.30-X FDD
	R.35-X FDD
	R.30-X FDD
	R.35-X FDD

	Channel bandwidth
	MHz
	20
	20
	15
	15
	10
	10

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

	Allocated subframes per Radio Frame
	
	9
	8
	9
	8
	9
	8

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

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

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	25456
	n/a
	19080
	n/a
	12960
	n/a

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	5
	n/a
	4
	n/a
	3
	n/a

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	52800
	79200
	39600
	59400
	26400
	39600

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

	  For Sub-Frame 0
	Bits
	51168
	n/a
	37968
	n/a
	24768
	n/a

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	22.910
	24.461
	17.172
	18.336
	11.664
	12.211

	UE Category
	
	≥ 2
	4
	≥ 2
	4
	≥ 2
	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.


In order to have a fair comparison between main and second CC for the 20+XMHz tests, the normalized throughputs are provided in Figure 3~6 for both UE Category 3 and 4.
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Figure 3 Normalized throughputs for 20+15MHz Cat 3 soft buffer test
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Figure 4 Normalized throughputs for 20+15MHz Cat 4 soft buffer test
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Figure 5 Normalized throughputs for 20+10MHz Cat 3 soft buffer test
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Figure 6 Normalized throughputs for 20+10MHz Cat 4 soft buffer test
From the simulation results it can be seen that at 70% max throughput the second CC gives close results as the main CC for all the tests so the margin for the second CC can be set as at most 0.3dB.
Proposal 3: For 20+XMHz tests the margin for the second CC can be set as at most 0.3dB.

3 Conclusions

In this contribution we provide the simulation results for 15+10MHz Cat 3 and 20+XMHz Cat 3/4 soft buffer tests and propose the following.
Proposal 1: Define the requirement for Cat 3 soft buffer test on 15MHz of 15+10MHz with 70% max TP.
Proposal 2: For 15+10MHz test, reuse the same requirement from the main CC with 15MHz on the second CC with 10MHz.
Proposal 3: For 20+XMHz tests the margin for the second CC can be set as at most 0.3dB.
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