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1. LAA Demodulation
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	5.3.6
	R4-1700515
	CR
	Correction for LAA TM9 CQI test (R13)
	Qualcomm Incorporated

	5.3.6
	R4-1700516
	CR
	Correction for LAA TM9 CQI test (R14)
	Qualcomm Incorporated

	7.32.4
	R4-1700985
	CR
	Clean up and correction for LAA PDCCH demodulation requirements
	Ericsson

	7.32.4
	R4-1700986
	CR
	Clean up and correction for LAA PDCCH demodulation requirements
	Ericsson

	5.3.6
	R4-1701092
	CR
	CR: Updates to LAA PDSCH demodulation performance requirements and LBT(R13)
	Huawei, Hisilicon

	5.3.6
	R4-1701093
	CR
	CR: Updates to LAA PDSCH demodulation performance requirements and LBT(R14)
	Huawei, Hisilicon

	5.3.6
	R4-1701786
	CR
	Correction for LAA demodulation test (R13)
	Qualcomm Incorporated

	5.3.6
	R4-1701787
	CR
	Correction for LAA demodulation test (R14)
	Qualcomm Incorporated


Open issues:

1: Some overlapping between R4-1701092 and R4-1701786 about [] removal (Qualcomm and Huawei)
Undo the [] removal from R4-1701786/787, then revised R4-1701092/093 and R4-1701786/787 can be agreed??
2. LAA Extension

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	5.3.6
	R4-1700498
	Discussion
	Remaining issues on LAA performance requirements with multiple LAA Scells
	Qualcomm Incorporated

	5.3.6
	R4-1700514
	CR
	Introduction of SDR test for LAA Scell
	Qualcomm Incorporated

	7.18.8
	R4-1700603
	Discussion
	Discussion on Rel-14 eLAA UE performance test
	Intel Corporation

	7.32.4
	R4-1700983
	Discussion
	DL LBT model for channel access on multiple LAA Scell(s)
	Ericsson

	7.32.4
	R4-1700984
	CR
	Introduce performance requirements for multiple LAA Scell(s) operation
	Ericsson

	7.32.4
	R4-1700988
	Discussion
	Discussion on multiple unlicensed carrier extension in Rel-14 LAA demodulation
	Ericsson

	7.32.4
	R4-1700989
	CR
	Introduce LBT model for multile LAA Scell(s) in LAA demodualtion
	Ericsson

	7.32.4
	R4-1700991
	Discussion
	Sustained data rate (SDR) test for multiple LAA Scell(s)
	Ericsson

	5.3.6
	R4-1701087
	Discussion
	Discussion on the extension of LAA performance requirements for multiple CCs in unlicensed band(s)
	Huawei, Hisilicon

	5.3.6
	R4-1701088
	Draft CR
	Draft CR for LAA extension for multiple CCs in unlicensed bands
	Huawei, Hisilicon

	5.3.6
	R4-1701089
	Discussion
	Discussion on burst transmission pattern for LAA demodulation requirements with multiple LAA SCells
	Huawei, Hisilicon

	5.3.6
	R4-1701090
	CR
	CR for LBT model of LAA extension
	Huawei, Hisilicon

	5.3.6
	R4-1701091
	CR
	CR for LAA SDR applicability
	Huawei, Hisilicon


Proposals from companies for LAA extension for normal test:

	Company
	List of proposals

	Qualcomm
(R4-1700498)
	Proposal 1. Extend LAA demodulation test by configuring multiple CCs only in unlicensed band while keeping one CC in licensed band.

Proposal 2. In burst transmission model, select burst length independently for each LAA SCell. 

	Intel
(R4-1700603)
	Proposal 1: Extend CCs only in unlicensed band while keeping one CC in licensed band.
Proposal 2: All unlicensed CCs have the same burst length.


	Ericsson
(R4-1700983)
	Proposal 1
: Each unlicensed CC independently choose its own burst length in the downlink LBT model for multiple CCs operation
Proposal 2: 
Considering the text proposal in this section as DL LBT model for multiple LAA Scell(s) operation


	Ericsson
(R4-1710988)
	Proposal 1:  Performance requirements are defined for multiple license carrier(s) and multiple unlicensed carriers. 

Proposal 2: (Applicability rule for performance test) For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and licensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for LAA operation can be considered fulfilled without executing the CA tests with other configuration supported by the UE.



	Huawei, Hisilicon (R4-1701087)
	Proposal 1: Performance requirements are defined for one CC in licensed band and multiple CCs in unlicensed band(s)
Proposal 2: Select any one of the supported CA configurations with the largest aggregated CA bandwidth combinations.


	Huawei, Hisilicon (R4-1701089)
	Proposal 1: All unlicensed CCs on which the eNB intends to transmit that acquire the burst transmission chance (i.e. the channel is sensed to be idle) should have the same burst length.


Open issues:

· LAA extension method for normal test
· Option 1: Extend CCs only in unlicensed band while keeping one CC in licensed band (Qualcomm, Intel, Huawei)
· Option 2: Extend CCs both in licensed and unlicensed band (Ericsson)
· DL LBT burst length across all LAA SCell

· Option 1: Select burst length independently for each LAA SCell. (Qualcomm, Ericsson)
· Option 2: Same burst length across all LAA CCs (Intel, Huawei)
· Test applicability

· Option 1: For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and licensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for LAA operation can be considered fulfilled without executing the CA tests with other configuration supported by the UE. (From Ericsson and is based on the Option 2 for LAA extension method )
· Option 2: Select any one of the supported CA configurations with the largest aggregated CA bandwidth combinations. (From Huawei and is based on Option 1 for LAA extension method)

Agreements:

· LAA extension method for LAA normal test
· DL LBT burst length across all LAA SCell
· Test applicability for LAA extension normal test
Proposals from companies for LAA extension for SDR test:

	Company
	List of proposals

	Qualcomm
(R4-1700514)
	CR for LAA extension SDR test:

1: FDD PCell; TDD PCell; TDD-FDD CA in licensed bands;
2: 64QAM and 256QAM;

3: 2 Layer CC (2x2 or 2x4) and 4 layer CC (4x4);

4: Test metric: the TB success rate shall be higher than 85% which is defined 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx);

5: Per-CC FRC defined for different modulation 64QAM and 256QAM and LAA different SF type: Ending partial SF only; Initial partial SF only; Full SF.

FRC for licensed CC reuse the existing ones defined for corresponding bandwidth.

6: Test rules:
· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC following the equation that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are LAA and non-LAA CA configurations with same largest aggregated bandwidth, select non-LAA CA configuration. 
· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
· When UE cannot support largest aggregated bandwidth due to UE category limitation, remove CCs with smallest equivalent bandwidth until UE can support reduced aggregated bandwidth. 



	Ericsson
(R4-1700991)
	Proposal 1 SDR test is defined for both 64QAM and 256QAM

Proposal 2 10 ms is set as the maximum burst length for SDR test

Proposal 3
 Considering the pattern shown in Figure 1~Figure 3 as the SDR burst transmission pattern for different capability UE

Proposal 4 Considering the FRC defined in Table 3 and Table 4 as FRC for LAA Scell(s)

Proposal 5 Modify the endorsed applicability rule for SDR test




	Huawei, Hisilicon
(R4-1701091)
	CR for Applicability of SDR requirements for CA and LAA
If the largest aggregated bandwidth is achieved by both CA configuration(s) with and without LAA CC(s), select CA configuration without LAA CC(s) for the test.

If the largest aggregated bandwidth is achieved by CA configuration(s) with LAA CC(s), select CA configuration with LAA CC(s) for the test.



Open issues:
· LAA extension for SDR test
1:  CA scenario: FDD PCell; TDD PCell; TDD-FDD CA in licensed bands;

2:  Modulation: 64QAM and 256QAM;

3:  Antenna Configuration and MIMO: Layer CC (2x2 or 2x4) and 4 layer CC (4x4);

4:  Test metric: the TB success rate shall be higher than 85% which is defined 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx);

5:  10ms is set as the maximum burst length for SDR test
6: Per-CC FRC defined for different modulation 64QAM and 256QAM and LAA different SF type: Ending partial SF only; Initial partial SF only; Full SF.

FRC for licensed CC reuse the existing ones defined for corresponding bandwidth.

Discussion: From Ericsson R4-1700991
“Notably, it is better not use subframe 0&5 as the initial subframe, since according to the RAN1 specification:

· the primary synchronization signal shall be transmitted only if the corresponding subframe is non-empty and at least 12 OFDM symbols are transmitted

if subframe 0&5 is used as initial subframe, the available PSS/SSS may be reduced and thus may impact on the UE demodulate performance. For simplification, subframe 4 can be considered as the initial subframe in the setup.”
So the coding rate for FRC R.x3 and R.x6 defined by Qualcomm in R4-1700514 are updated with initial partial subframe?
7: Test rules:

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC following the equation that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are LAA and non-LAA CA configurations with same largest aggregated bandwidth, select non-LAA CA configuration. 
· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
· When UE cannot support largest aggregated bandwidth due to UE category limitation, remove CCs with smallest equivalent bandwidth until UE can support reduced aggregated bandwidth. 

Discussion: From Ericsson R4-1700991
1) With the equality 
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 for the equivalent aggregated bandwidth calculation, in some cases, maybe it will exceed the maximum number of DL-SCH transport block bits received within a TTI for certain UE category as per the limitation of the maximum number of DL-SCH transport block bits received within a TTI for that certain UE categories defined in TS 36.306.
2) Generalize the following agreed test applicability rule in RAN4#81:

Test Applicability rule is defined as: 
•       If the largest aggregated bandwidth is achieved by both CA configuration(s) with or without LAA CC(s), select CA configuration without LAA CC(s) for the test

•       If the largest aggregated bandwidth is achieved by CA configuration(s) with LAA CC(s), select CA configuration with LAA CC(s) for the test
Based on the above two observations, Ericsson proposed the following updates to Qualcomm CR in R4-1700514 as following:
CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC following the equation that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE and the number of DL-SCH transport block bits received within a TTI is less than the maximum number of DL-SCH transport block bits received within a TTI defined for each UE category. Equivalent aggregated bandwidth is defined as 
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, the ith carrier are not used for the test. 
· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth and largest number of 4 layer CCs, select one among sets with largest number of FS1 or FS2. 
Observation 1: Ok?
· Qualcomm: When UE cannot support largest aggregated bandwidth due to UE category limitation, remove CCs with smallest equivalent bandwidth until UE can support reduced aggregated bandwidth. 

Observation 2:  the agreed test applicability is trying to distinguish the SDR test for CA without LAA and CA with LAA SCell

The proposal from Qualcomm’s CR is how to select one suitable SDR test for LAA among supported sets.

Qualcomm: When there are LAA and non-LAA CA configurations with same largest aggregated bandwidth, select non-LAA CA configuration.
Agreements:

· CA scenario: FDD PCell; TDD PCell; TDD-FDD CA in licensed bands
5: Per-CC FRC defined for different modulation 64QAM and 256QAM and LAA different SF type: Ending partial SF; Initial partial SF only; Full SF.

FRC for licensed CC reuse the existing ones defined for corresponding bandwidth.

· Modulation: 64QAM and 256QAM
· Antenna Configuration and MIMO: Layer CC (2x2 or 2x4) and 4 layer CC (4x4)
Applicability: when UE does not support 4Rx, 2x2 antenna configuration is selected, otherwise either 2x2 or 2x4 is selected/ 2x4 is selected depending on the largest aggregated BW, if several sets with same largest aggregated BW, 2x4 is selected???
· Test metric: the TB success rate shall be higher than 85% which is defined 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx)
· Per-CC FRC definition for licensed CCs:

Reuse the existing ones defined for different BW

· Per-CC FRC definition for unlicensed CCs:
Table A.3.9.5-1: Fixed Reference Channel for sustained data-rate test (FS3 64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.x1 FS3
	R.x2 FS3
	R.x3 FS3
	R.x4 FS3
	R.x5 FS3
	R.x6 FS3

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	100
	100
	100
	100
	100
	100

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

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9
	
	0.88
	0.88
	0.88
	0.79
	0.79
	0.79

	  For Sub-Frame 0,5
	
	0.89
	0.89
	0.89
	0.80
	0.80
	0.80

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	
	N/A
	0.77
	N/A
	N/A
	0.82
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	0.78
	N/A
	N/A
	0.83
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	0.81
	N/A
	N/A
	0.81

	  For Sub-Frame 0,5 (7 OFDM symbol)
	
	N/A
	N/A
	0.81
	N/A
	N/A
	0.81

	Information Bit Payload (Note 7)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	75376
	75376
	75376
	128496
	128496
	128496

	  For Sub-Frame 0,5
	Bits
	75376
	75376
	75376
	128496
	128496
	128496

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	55056
	N/A
	N/A
	110136
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	Bits
	N/A
	55056
	N/A
	N/A
	110136
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	Bits
	N/A
	N/A
	32856
	N/A
	N/A
	61664

	  For Sub-Frame 0,5 (7 OFDM symbol)
	Bits
	N/A
	N/A
	32856
	N/A
	N/A
	61664

	Number of Code Blocks
(Notes 3 and 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	13
	13
	13
	21
	21
	21

	  For Sub-Frame 0,5
	
	13
	13
	13
	21
	21
	21

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	
	N/A
	9
	N/A
	N/A
	18
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	9
	N/A
	N/A
	18
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	6
	N/A
	N/A
	11

	  For Sub-Frame 0,5 (7 OFDM symbol)
	
	N/A
	N/A
	6
	N/A
	N/A
	11

	Binary Channel Bits (Note 7)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	86400
	86400
	86400
	163200
	163200
	163200

	  For Sub-Frame 5
	Bits
	85536
	85536
	85536
	161472
	161472
	161472

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	72000
	N/A
	N/A
	134400
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	Bits
	N/A
	71136
	N/A
	N/A
	132672
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	Bits
	N/A
	N/A
	40800
	N/A
	N/A
	76800

	  For Sub-Frame 0,5 (7 OFDM symbol)
	Bits
	N/A
	N/A
	40800
	N/A
	N/A
	76800

	Number of layers
	
	2
	2
	2
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 7)
	Mbps
	67.000
	72.836
	70.061
	114.219
	126.201
	120.142

	UE Categories
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal and synchronization signals are allocated as per TS 36.211 [4]. PBCH and SIBs are not allocated in FS3 cell.
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:
For R.x1 FS3 and R.x4 FS3, burst consists of 8 full subframes. Between two consecutive bursts, there is one subframe gap. 

Note 5:
For R.x2 FS3 and R.x5 FS3, burst consists of 7 full subframes and 1 ending partial subframe that has 12 OFDM symbols. Between two consecutive bursts, there is 2 OFDM symbol gap. 

Note 6:
For R.x3 FS3 and R.x6 FS3, burst consists of 1 initial partial subframe and 7 full subframes. Between two consecutive bursts, there is 7 OFDM symbol gap. 

Note 7: 
Given per component carrier per codeword.


Table A.3.9.5-1: Fixed Reference Channel for sustained data-rate test (FS3 256QAM) 
	Parameter
	Unit
	Value

	Reference channel
	
	R.y1 FS3
	R.y2 FS3
	R.y2 FS3
	R.y4 FS3
	R.y5 FS3
	R.y6 FS3

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	100
	100
	100
	100
	100
	100

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 3,4,8,9
	
	0.85
	0.85
	0.85
	0.78
	0.78
	0.78

	  For Sub-Frame 1,2,6,7
	
	0.75
	0.74
	0.74
	0.78
	0.78
	0.78

	  For Sub-Frame 0,5
	
	0.75
	0.75
	0.75
	0.79
	0.79
	0.79

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	
	N/A
	0.79
	N/A
	N/A
	0.72
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	0.80
	N/A
	N/A
	0.73
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	0.81
	N/A
	N/A
	0.77

	  For Sub-Frame 0,5 (7 OFDM symbol)
	
	N/A
	N/A
	0.81
	N/A
	N/A
	0.77

	Information Bit Payload (Note 7)
	
	
	
	
	
	
	

	  For Sub-Frame 3,4,8,9
	Bits
	97896
	97896
	97896
	169544
	169544
	169544

	  For Sub-Frame 1,2,6,7
	Bits
	84760
	84760
	84760
	169544
	169544
	169544

	  For Sub-Frame 0,5
	Bits
	84760
	84760
	84760
	169544
	169544
	169544

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	75376
	N/A
	N/A
	128496
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	Bits
	N/A
	75376
	N/A
	N/A
	128496
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	Bits
	N/A
	N/A
	43816
	N/A
	N/A
	78704

	  For Sub-Frame 0,5 (7 OFDM symbol)
	Bits
	N/A
	N/A
	43816
	N/A
	N/A
	78704

	Number of Code Blocks
(Notes 3 and 6)
	
	
	
	
	
	
	

	  For Sub-Frame 3,4,8,9
	
	16
	16
	16
	28
	28
	28

	  For Sub-Frame 1,2,6,7
	
	14
	14
	14
	28
	28
	28

	  For Sub-Frame 0,5
	
	14
	14
	14
	28
	28
	28

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	
	N/A
	13
	N/A
	N/A
	21
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	13
	N/A
	N/A
	21
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	8
	N/A
	N/A
	13

	  For Sub-Frame 0,5 (7 OFDM symbol)
	
	N/A
	N/A
	8
	N/A
	N/A
	13

	Binary Channel Bits (Note 7)
	
	
	
	
	
	
	

	  For Sub-Frame 3,4,8,9
	Bits
	115200
	115200
	115200
	217600
	217600
	217600

	  For Sub-Frame 1,2,6,7
	Bits
	115200
	115200
	115200
	217600
	217600
	217600

	  For Sub-Frame 5
	Bits
	114048
	114048
	114048
	215296
	215296
	215296

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	96000
	N/A
	N/A
	179200
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	Bits
	N/A
	94848
	N/A
	N/A
	176896
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	Bits
	N/A
	N/A
	54400
	N/A
	N/A
	102400

	  For Sub-Frame 0,5 (7 OFDM symbol)
	Bits
	N/A
	N/A
	54400
	N/A
	N/A
	102400

	Number of layers
	
	2
	2
	2
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 7)
	Mbps
	80.013
	88.185
	84.240
	150.706
	164.413
	158.189

	UE Categories
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal and synchronization signals are allocated as per TS 36.211 [4]. PBCH and SIBs are not allocated in FS3 cell.
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:
For R.y1 FS3 and R.y3 FS3, burst consists of 8 full subframes. Between two consecutive bursts, there is one subframe gap. 

Note 5:
For R.y2 FS3 and R.y4 FS3, burst consists of 7 full subframes and 1 ending partial subframe that has 12 OFDM symbols. Between two consecutive bursts, there is 2 OFDM symbol gap. 

Note 6:
For R.x3 FS3 and R.x6 FS3, burst consists of 1 initial partial subframe and 7 full subframes. Between two consecutive bursts, there is 7 OFDM symbol gap. 

Note 7: 
Given per component carrier per codeword.


OR

Table 3: Fixed Reference Channel for sustained data-rate test (FS3 64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.x1 FS3
	R.x2 FS3
	R.x3
	R.x4 FS3
	R.x5 FS3
	R.x6 FS3

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	100
	100
	100
	100
	100
	100

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

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9
	
	0.88
	0.88
	0.87
	0.79
	0.79
	0.79

	  For Sub-Frame 0,5
	
	0.89
	0.89
	0.89
	0.80
	0.80
	0.80

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	
	N/A
	0.77
	N/A
	N/A
	
0.82
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	0.78
	N/A


	N/A
	
0.83
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	0.90
	N/A
	N/A
	0.80

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	75376
	75376
	75376
	128496
	128496
	128496

	  For Sub-Frame 0,5
	Bits
	75376
	75376
	75376
	128496
	128496
	128496

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	55056
	N/A
	N/A
	110136
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	55056
	N/A
	N/A
	110136
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A


	N/A


	36696
	N/A
	N/A
	61664

	Number of Code Blocks
(Notes 3 and 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13
	13
	13
	21
	21
	21

	  For Sub-Frame 0,5
	Bits
	13
	13
	13
	21
	21
	21

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	9
	N/A
	N/A
	18
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	9
	N/A
	N/A
	18
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A


	N/A


	6
	N/A


	N/A


	11

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	86400
	86400
	86400
	163200
	163200
	163200

	  For Sub-Frame 5
	Bits
	85536
	85536
	85536
	161472
	161472
	161472

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	72000
	N/A
	N/A
	134400
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	71136
	N/A
	N/A
	132672
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	40800
	N/A
	N/A
	76800

	Number of layers
	
	2
	2
	2
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	65.954
	72.836
	71.508
	112.434
	126.201
	121.8128

	UE Categories
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal and synchronization signals are allocated as per TS 36.211 [4]. PBCH and SIBs are not allocated in FS3 cell.
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:
For R.x1 FS3 and R.x3 FS3, burst consists of 8 full subframes. Between two consecutive bursts, there is one subframe gap. 
Note 5:
For R.x2 FS3 and R.x4 FS3, burst consists of 7 full subframes and 1 ending partial subframe that has 12 OFDM symbols. Between two consecutive bursts, there is 2 OFDM symbol gap. 
Note 6: 
Given per component carrier per codeword.


Table 4: Fixed Reference Channel for sustained data-rate test (FS3 256QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.y1 FS3
	R.y2 FS3
	R.y3 FS3
	R.y4 FS3
	R.y5 FS3
	R.y6 FS3

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	100
	100
	100
	100
	100
	100

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9
	
	0.85
	0.85
	0.85
	0.78
	0.78
	0.78

	  For Sub-Frame 0,5
	
	0.86
	0.86
	0.86
	0.79
	0.79
	0.79

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	
	N/A
	0.79
	N/A
	N/A
	0.74
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	0.80
	N/A
	N/A
	0.75
	N/A

	For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	0.86
	N/A
	N/A
	0.77

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	97896
	97896
	97896
	169544
	169544
	169544

	  For Sub-Frame 0,5
	Bits
	97896
	97896
	97896
	169544
	169544
	169544

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	75376
	N/A
	N/A
	
133208
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	75376
	N/A
	N/A
	
133208
	N/A

	  For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	46888
	N/A
	N/A
	78704

	Number of Code Blocks
(Notes 3 and 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	16
	16
	16
	28
	28
	28

	  For Sub-Frame 0,5
	Bits
	16
	16
	16
	28
	28
	28

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	13
	N/A
	N/A
	
22
	N/A

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	13
	N/A
	N/A
	
22
	N/A

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	115200
	115200
	115200
	217600
	217600
	217600

	  For Sub-Frame 5,0
	Bits
	114048
	114048
	114048
	215296
	215296
	215296

	  For Sub-Frame 1,2,3,4,6,7,8,9 (12 OFDM symbol)
	Bits
	N/A
	96000
	N/A
	N/A
	179200
	N/A

	For Sub-Frame 1,2,3,4,6,7,8,9 (7 OFDM symbol)
	
	N/A
	N/A
	54400
	N/A
	N/A
	102400

	  For Sub-Frame 0,5 (12 OFDM symbol)
	
	N/A
	94848
	N/A
	N/A
	176896
	N/A

	Number of layers
	
	2
	2
	2
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	
85.659
	
95.081
	92.7952
	
148.351
	
165.002
	160.460

	UE Categories
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal and synchronization signals are allocated as per TS 36.211 [4]. PBCH and SIBs are not allocated in FS3 cell.
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:
For R.y1 FS3 and R.y3 FS3, burst consists of 8 full subframes. Between two consecutive bursts, there is one subframe gap. 
Note 5:
For R.y2 FS3 and R.y4 FS3, burst consists of 7 full subframes and 1 ending partial subframe that has 12 OFDM symbols. Between two consecutive bursts, there is 2 OFDM symbol gap. 
Note 6: 
Given per component carrier per codeword.


· Test rules:

3. eLAA Demodulation
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.18.7
	R4-1700987
	Discussion
	Discussion on eLAA setup for BS/UE demodulation
	Ericsson

	7.18.7
	R4-1700990
	Discussion
	Simulation assumption for eLAA PUSCH demodulation
	Ericsson

	7.18.7
	R4-1701085
	Discussion
	Discussion on eLAA demodulation test
	Huawei

	7.18.7
	R4-1701086
	other
	Way forward on eLAA demodulation performance requirements
	Huawei

	7.18.7
	R4-1701780
	Discussion
	On eLAA BS demodulation performance
	Nokia, Alcatel-Lucent Shanghai Bell


Proposals from companies:

	Company
	List of proposals

	Ericsson

(R4-1700987)
	Proposal 1: RAN4 should discuss on how to verify new UE behavior with multiple uplink grants, multiple subframes scheduling and new C-PDCCH with uplink configuration.

Proposal 2: Prioritize the discussion on the performance related setup to accelerate the simulation campaign

Proposal 3: MRC receiver is set as the reference receiver for eLAA performance requirements

Proposal 4: 20MHz is set as the channel bandwidth for LAA Scell(s)

Proposal 5: 1 TX is assumed at UE side for transmission in the eLAA BS demodulation test

Proposal 6: 2 RX or 4 RX are assumed at eNB side in the eLAA BS demodulation test

Proposal 7: The starting PUSCH symbol is static configured in the test

Proposal 8: PUSCH is transmitted up to OFDM symbol 13

Proposal 9: Keeping legacy test method for eNB performance and one UE is modelled in the test

Proposal 10: No LBT is modelled for PUSCH transmission

Proposal 11: Both continuous interlace resource allocation and distributed interlace resource allocation are tested

Proposal 12: Considering Table 3 as the start point for the simulation assumption for PUSCH performance requirements(Down selected from QPSK 1/3, 16QAM ¾ or 64QAM 5/6)

Proposal 13: Reuse the legacy CA test principle, wherein performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements

Proposal 14: One stage scheduling is used for eLAA demodulation test

Proposal 15: Self-carrier scheduling is used for both UL and DL


	Huawei
(R4-1701085)
	Proposal 1: Only PUSCH performance requirements need to be introduced.

Proposal 2: Specific UL burst transmission model needs to be defined: eNB performs the normal Cat.4 DL LBT and configure UE(TE) to perform the Type 1 Cat.4 UL LBT.

Proposal 3: It is not necessary to define performance requirements for eLAA 10MHz bandwidth.
Proposal 4: Propose to use the following test parameters for eLAA PUSCH demodulation performance requirements

Parameters

Value

Channel bandwidth

20MHz+20MHz

Resource allocation

Contiguous interlace assignment

PUSCH starting symbol
‘01’(25µs in symbol)

PUSCH ending symbol

‘1’ (second to last symbol)

UL grant scheduling
One-stage scheduling

LAA SCell carrier scheduling
Self-carrier scheduling for both UL and DL
Antenna configuration
Tx: 1 
Rx: 2 and 4
Propagation condition

EPA 5 Low

MCS

QPSK 1/3, 16QAM 3/4
Test metric

70% TP

Channel access type
Type 1

Reference receiver
MRC



	Nokia, Alcatel-Lucent Shanghai Bell (R4-1701780)
	Proposal 1: Choose Option 1: Single UE is modeled in all the demodulation tests.

Proposal 2: For starting PUSCH symbol configuration, choose Option 1: ‘01’ (25µs in symbol 0).

Proposal 3: For ending symbol configuration, choose one of Option 1 and Option 2.

Proposal 4: For resource allocation, use Option 1: Only contiguous interlace allocation.

Proposal 5: Use one stage UL scheduling in eLAA demodulation tests.

Proposal 6: For antenna configuration, choose Option 1: 1 Tx; Rx: 2 and 4.

Proposal 7: Use EVA5 as channel model in PUSCH demodulation tests.

Proposal 8: Test QPSK, 16QAM and 64QAM modulations in PUSCH demodulation tests.

Proposal 9: No UL burst transmission model needs to be defined for PUSCH demodulation.




Open issues:
· Whether need to define DL performance requirements for UE in eLAA

· No (Huawei, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm)

· Yes (Ericsson)

Agreements:
No need to define DL performance requirements for UE in eLAA
· Topic 1: Introduce new PUSCH performance requirements in eLAA with following configurations:
Test purpose: to verify the PUSCH new interlace resource structure
· Number of UE to model: 
· Option 1: One single UE (Ericsson, Nokia, Huawei)
· Option 2: Two UEs (Qualcomm)

Qualcomm: At least one test case for 2 UEs, two UEs interference and different power level
· Carrier configuration: 1 PCell + 1 SCell with 20MHz
For the eLAA extension with more than 2 UL, we can discuss it later based on RAN4 RF related band combinations definition
· Antenna configuration: Tx: 1; Rx: 2, 4
· Channel Bandwidth: 20MHz
· Reference receiver: MRC
· Channel mode: 
· Option 1: EPA5 Low
· Option 2: EVA5 Low
· Starting PUSCH symbol configuration: ‘01’ (25µs in symbol 0)
Comments: Partial symbol and is the general choice
· Ending symbol configuration

· Option 1: Up to OFDM symbol 13

· Option 2: Up to OFDM symbol 12

Ericsson: Option 1 is typical and practical scenario
Nokia: No strong preference, option 1 is also ok

Huawei:  Prefer Option 2

Qualcomm: DCI defines the ending symbol configuration? Dynamically. Prefer Option 2.

· Resource allocation

· Option 1: Both continuous interlace and non-continuous interlace allocation is tested

· Option 2: Only continuous interlace configuration
Ericsson: Both are useful case, compromise, if one UE is model that we can define 1 interlace configuration as minimum requirements.

eLAA should do channel estimation per PRB. For multiple PRB channel estimation, it is based on advance receiver.

Qualcomm: if  two UEs modelled, there are at least 2 interlace. And 1 interlace is challenge for DMRS channel estimation. maybe we need to investigate the different interlace performance considering the channel estimation.
Legacy PUSCH, full bandwidth, channel estimation per PRB?

Contiguous: 10 interlaces, 5 interlaces allocated, what is the assumption for channel estimation?

Release 14, poor channel estimation or group PRB channel estimation. Fundamental issue.

· UL grant scheduling: One stage scheduling
· Modulation:

· Option 1: QPSK 1/3, 16QAM 3/4
· Option 2: QPSK 1/3, 16QAM 3/4, 64QAM 5/6
Qualcomm: double check, if spec support it then prefer to define it.

QPSK 1/3 and 16QAM ¾ for baseline,  64QAM 5/6 is decided for next meeting based on the simulation.
· Relative throughput as test metric: 70% TP.
· UL LBT Model:
· Option 1: No UL burst transmission model needs to be defined for PUSCH demodulation.
· Option 2: Specific UL burst transmission model needs to be defined: eNB performs the normal Cat.4 DL LBT and configure UE(TE) to perform the Type 1 Cat.4 UL LBT.
1: Alignment with interlace allocation with no UL burst transmission model. 

2: Further discuss model UL burst transmission.
No discussion/conclusion about both options during adhoc

· Extension for future multiple LAA bands for UL

Reuse the legacy CA test principle, wherein performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements (Ericsson) 
(Several carriers transmit simultaneously and check each carrier individually. So far from RF, only 2UL is supported.)
Agreements:
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