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1 Introduction

Band 23 with intra-band non-contiguous CA was introduced in Rel-12 with the maximum bandwidth combination as 5+10MHz as listed in Table below. In this contribution we propose the performance tests and provide corresponding simulation results in order to complete the work items for conformance tests.
Table 5.6A.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	CA_4A-4A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	CA_7A-7A
	5
	15
	40
	0

	
	10
	10, 15
	40
	0

	
	15
	15, 20
	
	

	
	20
	20
	
	

	CA_23A-23A
	5
	10
	15
	0

	CA_25A-25A
	5, 10
	5, 10
	20
	0

	CA_41A-41A
	10, 15, 20
	10, 15, 20
	40
	0


2 Proposals
In [2] we have proposed  to Keep the same scope and methodology from Rel-11 to define further CA performance tests in Rel-12 timeframe including both 2 and 3DL CCs in a band agnostic way.
And the current methodology and scope of Rel-11 CA performance tests are listed below.
· Normal performance tests are defined with a commonly supported bandwidth resulting in FDD in 10+10MHz and TDD in 20+20MHz.

· TM1 1x2

· TM3 2x2

· TM4 4x2

· Soft buffer tests depending on the UE category and maximum bandwidth combinations the performance was checked and defined case by case.

· SDR tests with all possible maximum bandwidth combinations were defined.

· Power imbalance tests are only defined with intra-band contiguous CA with 20+20MHz for both FDD and TDD.

· CQI tests are defined in 10+10MHz, 20+20MHz in FDD and 20+20MHz in TDD. 

For Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz according to methodology above the following tests are proposed in Table 1 and proposed FRC are listed in Table 2. The rest test configuration should follow the same as Rel-11. 
Please be noted in SDR test for 5MHz CC the minimum number of PDCCH symbols is 2 which makes the code rate too high with the maximum allowed TBS. There are 2 FRC options listed in Table 2 where the difference is the number of PDCCH symbols. So a maximum moderate code rate is chosed around 80% for Option1 when the number of PDCCH symbols is 2 and 90% for Option 2 when the number of PDCCH symbols is 3. The 10MHz CC keeps the same as from single carrier SDR test in order to reach the maximum capability. 
Proposal 1: Tests are proposed in Table 1 and 2 for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.

Table 1 Test proposals for Band 23

	Test type
	Test details

	Normal performance tests
	10+5MHz in TM1 1x2, TM3 2x2, TM4 4x2

	SDR test
	10+5MHz in TM3 2x2

	CQI tests
	10+5MHz


Table 2 FRC table for the proposed FRC tests
	ID
	Mod
	Code rate
	Tx mode
	Cell BW
[MHz]
	Allocation size [RB]
	PDCCH symbols
	Calculated channel bits
	Info bits (TBS)
	No. Of code Block
	I_MCS
	Sub-frames

	TM1
	QPSK
	0,35
	1x2 SIMO
	5
	25
	3
	6300
	2216
	1
	5
	1,2,3,4,6,7,8,9

	
	QPSK
	0,33
	1x2 SIMO
	5
	25
	3
	5460
	1800
	1
	4
	0

	
	QPSK
	0,32
	1x2 SIMO
	10
	50
	2
	13800
	4392
	1
	5
	1,2,3,4,6,7,8,9

	
	QPSK
	0,34
	1x2 SIMO
	10
	50
	2
	12960
	4392
	1
	5
	0

	TM3
	16QAM
	0,48
	2x2 OLSM
	5
	25
	3
	12000
	5736
	1
	13
	1,2,3,4,6,7,8,9

	
	16QAM
	0,48
	2x2 OLSM
	5
	25
	3
	10368
	4968
	1
	12
	0

	
	16QAM
	0,49
	2x2 OLSM
	10
	50
	2
	26400
	12960
	3
	14
	1,2,3,4,6,7,8,9

	
	16QAM
	0,52
	2x2 OLSM
	10
	50
	2
	24768
	12960
	3
	14
	0

	TM4
	16QAM
	0,49
	4x2 CLSM
	5
	25
	3
	11600
	5736
	1
	13
	1,2,3,4,6,7,8,9

	
	16QAM
	0,49
	4x2 CLSM
	5
	25
	3
	10064
	4968
	1
	12
	0

	
	16QAM
	0,51
	4x2 CLSM
	10
	50
	2
	25600
	12960
	3
	14
	1,2,3,4,6,7,8,9

	
	16QAM
	0,48
	4x2 CLSM
	10
	50
	2
	24064
	11448
	2
	13
	0

	SDR 5MHz

Option 1
	64QAM
	0,80
	2x2 OLSM
	5
	25
	2
	21600
	15840
	3
	27
	1,2,3,4,6,7,8,9

	
	64QAM
	0,81
	2x2 OLSM
	5
	25
	2
	19152
	14112
	3
	25
	0

	
	64QAM
	0,81
	2x2 OLSM
	5
	23
	2
	19780
	14112
	3
	26
	5

	SDR 5MHz

Option 2
	64QAM
	0,88
	2x2 OLSM
	5
	25
	3
	18000
	15840
	3
	27
	1,2,3,4,6,7,8,9

	
	64QAM
	0,91
	2x2 OLSM
	5
	25
	3
	15552
	14112
	3
	25
	0

	
	64QAM
	0,90
	2x2 OLSM
	5
	23
	3
	15766
	14112
	3
	26
	5

	SDR 10MHz
	64QAM
	0,85
	2x2 OLSM
	10
	50
	1
	43200
	36696
	6
	28
	1,2,3,4,6,7,8,9

	
	64QAM
	0,90
	2x2 OLSM
	10
	50
	1
	40752
	36696
	6
	28
	0

	
	64QAM
	0,88
	2x2 OLSM
	10
	47
	1
	39796
	35160
	6
	28
	5


The proposed tests are also in line with what was agreed in RAN4#69 meeting as the way forward paper for Band 23 with intra-band contiguous CA [4] and what was proposed for Band 23 with intra-band non-contiguous CA [4].

3 Simulation results
According to the proposed simulation assumptions, Figure 1~3 give relative TP performance results for normal performance tests TM1, TM3 and TM4 seperately. Figure 4 gives relative TP performance results for SDR test. The CA CQI results for 10+5MHz are listed in Table 3.

Table 3 CA 10+5MHz CQI results

	Bandwidth combination
	P(Delta>=2)

	10+5MHz
	100%


From the results we can see even with same code rates on each CC the performance still can differ due to the reason 1) turbo decoding works best for if the code block (CB) are long and larger BW can give larger code blocks, 2) large BW gives many code blocks in a code word (CW) and the BLER for CW should be 10% which require lower BLER on each of the CBs (works in opposite direction of 1) ), 3) for larger BW the edge effect of channel estimation becomes relatively smaller. So we should set the requirement separately for all unequal bandwidth combination cases with CA deployments. We propose the following.
Proposal 2: Start to align companies’ results from next meeting for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.
Proposal 3: Set up requirement separately for each CC for demodulation tests in Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.
Proposal 4: Keep same requirement for CA CQI test as P(Delta>=2) for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.
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Figure 1 Relative TP for TM1 Test 10+5MHz CA
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Figure 2 Relative TP for TM3 Test 10+5MHz CA
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Figure 3 Relative TP for TM4 Test 10+5MHz CA
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Figure 4 Relative TP for SDR Test 10+5MHz CA with 2 FRC Options for 5MHz
4 Conclusions

In this contribution we propose the following.
Proposal 1: Tests are proposed in Table 1 and 2 for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.

Proposal 2: Start to align companies’ results from next meeting for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.
Proposal 3: Set up requirement separately for each CC for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.
Proposal 4: Keep same requirement for CA CQI test as P(Delta>=2) for Band 23 intra-band non-contiguous CA with maximum bandwidth combination as 10+5MHz.
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