Page 1



3GPP TSG-RAN WG4 Meeting #68 
(
R4-134310
Barcelona, Spain, 19th – 23rd August 2013
	CR-Form-v10

	CHANGE REQUEST

	

	(

	36.101
	CR
	1768
	(

rev
	1
	(

Current version:
	8.21.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Correlation matrix for high speed train demodulation scenarios (Rel-8)

	
	

	Source to WG:
(

	Rohde & Schwarz

	Source to TSG:
(

	RAN4

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	2013-08-22

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	A "Correlation Matrix and antenna configuration" is given with the propagation condition "HST". It shall be noted that the High Speed Train channel model from B.3 in 36.101 is not a fading channel model, whilst the MIMO channel correlation matrices in section B.2.3 apply to fading channel models only.

This is misleading and it is not clear how the "Low" correlation shall be generated in the system simulator.

	
	

	Summary of change:
(

	"Correlation Matrix and antenna configuration" for HST channel models: 
· has been removed for 1x2 antenna configuration cases 
· has been replaced with static propagation condition from section B.1 for 2x2 antenna configuration cases
Redundant square brackets removed from Annex B.2.4.
Statement “For 1x2 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx.” added to Annex B.3 in the description of the High speed train scenario.

	
	

	Consequences if 
(

not approved:
	HST related requirements remain undefined.

	
	

	Clauses affected:
(

	8.2.1.1, 8.2.1.2, 8.2.2.1, 8.2.2.2, B.2.4, B.3

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	x
	
	 Test specifications
	TS 36.521-1

	(show related CRs)
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	Isolated impact analysis:
CR is a correction of the test requirement conditions and does not impact the UE implementation.
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8.2.1.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.3 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  

8.2.1.1.1
Minimum Requirement

The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1-1 and the downlink physical channel setup according to Annex C.3.2. 

Table 8.2.1.1.1-1: Test Parameters

	Parameter
	Unit
	Test 1- 5
	Test 6- 8
	Test 9- 15
	Test 16- 18

	Downlink power allocation
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	(
	dB
	0
	0
	0
	0
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at antenna port
	dBm/15kHz
	-98
	-98
	-98
	98

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM

	PDSCH transmission mode
	
	1
	1
	1
	1

	Note 1:
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Note 2:  
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. 


Table 8.2.1.1.1-2: Minimum performance (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.2 FDD
	 OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	1-5

	2
	10 MHz
	R.2 FDD
	OP.1 FDD 
	ETU70
	1x2 Low
	70
	-0.4
	1-5

	3
	10 MHz
	R.2 FDD
	OP.1 FDD 
	ETU300
	1x2 Low
	70
	0.0
	1-5

	4
	10 MHz
	R.2 FDD
	OP.1 FDD 
	HST
	1x2
	70
	-2.4
	1-5

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	0.0
	1-5

	6
	10 MHz
	R.3 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	6.7
	2-5

	7
	10 MHz
	R.3 FDD
	OP.1 FDD 
	ETU70
	1x2 Low
	30
	1.4
	2-5

	8
	10 MHz
	R.3 FDD
	OP.1 FDD 
	ETU300
	1x2 High
	70
	9.4
	2-5

	9
	3 MHz
	R.5 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	17.6
	1-5

	10
	5 MHz
	R.6 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	17.4
	2-5

	11
	10 MHz
	R.7 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	17.7
	2-5

	12
	10 MHz
	R.7 FDD
	OP.1 FDD 
	ETU70
	1x2 Low
	70
	19.0
	2-5

	13
	10 MHz
	R.7 FDD
	OP.1 FDD 
	EVA5
	1x2 High
	70
	19.1
	2-5

	14
	15 MHz
	R.8 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	17.7
	2-5

	15
	20 MHz
	R.9 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	17.6
	3-5

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-5

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-5

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-5


< Unchanged sections omitted >

8.2.1.2
Transmit diversity performance

8.2.1.2.1
Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.2.1-2, with the addition of the parameters in Table 8.2.1.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.2.1.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test 1-2 

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	(
	dB
	0
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at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	2

	Note 1:
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Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	6.8
	2-5

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	HST
	2x2
	70
	-2.3
	1-5


< Unchanged sections omitted >

8.2.2.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.4 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  

8.2.2.1.1
Minimum Requirement 

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to Annex C.3.2. 

Table 8.2.2.1.1-1: Test Parameters

	Parameter
	Unit
	Test 1- 5
	Test 6- 8
	Test 9- 15
	Test 16- 18

	Downlink power allocation
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	
	(
	dB
	0
	0
	0

	
[image: image11.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	1
	1
	1
	1

	Note 1:
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Note 2:  
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. 


Table 8.2.2.1.1-2: Minimum performance (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-1.2
	1-5

	2
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	-0.6
	1-5

	3
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU300
	1x2 Low
	70
	-0.2
	1-5

	4
	10 MHz
	R.2 TDD
	OP.1 TDD
	HST
	1x2
	70
	-2.6
	1-5

	5
	1.4 MHz
	R.4 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	0.0
	1-5

	6
	10 MHz
	R.3 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	6.7
	2-5

	7
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	1.4
	2-5

	8
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	2-5

	9
	3 MHz
	R.5 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1-5

	10
	5 MHz
	R.6 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	2-5

	11
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	2-5

	12
	10 MHz
	R.7 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	2-5

	13
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 High
	70
	19.1
	2-5

	14
	15 MHz
	R.8 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	2-5

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	3-5

	16
	3 MHz
	R.0 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	1-5

	17
	10 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.0
	1-5

	18
	20 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	1-5


< Unchanged sections omitted >

8.2.2.2
Transmit diversity performance

8.2.2.2.1
Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.2.1-2, with the addition of the parameters in Table 8.2.2.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.2.2.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test 1-2 

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	(
	dB
	0
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at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	Multiplexing

	PDSCH transmission mode
	
	2

	Note 1:
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Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 TDD
	OP.1 TDD
	EVA5
	2x2 Medium
	70
	6.8
	2-5

	2
	10 MHz
	R.10 TDD
	OP.1 TDD
	HST
	2x2
	70
	-2.3
	1-5


< Unchanged sections omitted >

B.2.4
Propagation conditions for CQI tests

[For Channel Quality Indication (CQI) tests, the following additional multi-path profile is used:
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the Doppler frequency. 
B.3
High speed train scenario

The high speed train condition for the test of the baseband performance is a non fading propagation channel with one tap. Doppler shift is given by
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where 
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 is the Doppler shift and 
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 is the maximum Doppler frequency. The cosine of angle 
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where 
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 is the initial distance of the train from eNodeB, and 
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 is eNodeB Railway track distance, both in meters; 
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 is the velocity of the train in m/s, 
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 is time in seconds. 

Doppler shift and cosine angle are given by equation B.3.1 and B.3.2-B.3.4 respectively, where the required input parameters listed in table B.3-1 and the resulting Doppler shift shown in Figure B.3-1 are applied for all frequency bands.

Table B.3-1: High speed train scenario

	Parameter
	Value
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	300 m
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	300 km/h
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	750 Hz


NOTE 1:
Parameters for HST conditions in table B.3-1 including 
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 and Doppler shift trajectories presented on figure B.3-1 were derived for Band 7.
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Figure B.3-1: Doppler shift trajectory

For 1x2 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx.
For 2x2 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx with phase shift according to 
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< End of changes >
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