Page 1



3GPP TSG-RAN4 WG4 Meeting #49 
(
R4-083161
Prague, Czech Republic, 10 - 14 November 2008

	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.141
	CR
	2
	(

rev
	1
	(

Current version:
	8.0.0
	(


	

	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/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	eNB performance test requirement for UL timing adjustment.

	
	

	Source to WG:
(

	Nokia Siemens Networks

	Source to TSG:
(

	R4

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	11/11/2008

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction 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:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	Addition of eNB performance test requirement for UL timing adjustment.

	
	

	Summary of change:
(

	eNB performance test requirement for UL timing adjustment are added in a clause 8.2.2. New Fixed Reference Channels are added in Annex A. Moving propagation conditions are added in Annex B. Editorial changes have been made.

	
	

	Consequences if 
(

not approved:
	There will be no test requirement for UL timing adjustment.

	
	

	Clauses affected:
(

	8.2, Annex A, Annex B

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	Further changes (highlighted) have been made to endorsed CR (R4-082327)


8.2
Demodulation of PUSCH

8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
8.2.1.1
Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.
A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.
8.2.1.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 8.2.1.

8.2.1.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.
8.2.1.4
Method of test

8.2.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I 3.2.
8.2.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level [dBm/Channel BW]

	1.4
	-91.5

	3
	-88.2

	5
	-86

	10
	-83

	15
	-81.2

	20
	-80


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.1.4.2-2. For reference channels using 1 resource block the resource block in the middle of the channel bandwidth should be used. In case the number of resource blocks in the channel bandwidth are even the one in the middle with lower number is to be used for testing.

Table 8.2.1.4.2-2 Test parameters for testing PUSCH

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)


3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that required SNR specified in Table 8.2.1.5-1 to 8.2.1.5-6 is achieved at the BS input.
5)
For each of the reference channels in Table 8.2.1.5-1 to 8.2.1.5-6 applicable for the base station, measure the throughput, according to annex E.

8.2.1.5
Test Requirement

The throughput measured according to subclause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.1.5-1 to 8.2.1.5-6.
Table 8.2.1.5-1 Test requirements for PUSCH, 1.4 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-4.1 + [TT]

	
	
	
	
	70%
	0.1 + [TT]

	
	
	
	A4-3
	70%
	10.6 + [TT]

	
	
	
	A5-2
	70%
	17.7 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.4 + [TT]

	
	
	
	
	70%
	11.3 + [TT]

	
	
	
	A5-1
	70%
	18.6 + [TT]

	
	
	EVA 70Hz
	A3-2
	30%
	-3.9 + [TT]

	
	
	
	
	70%
	0.7 + [TT]

	
	
	
	A4-3
	30%
	4.0 + [TT]

	
	
	
	
	70%
	11.9 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	-6.6 + [TT]

	
	
	
	
	70%
	-3.1 + [TT]

	
	
	
	A4-3
	70%
	7.1 + [TT]

	
	
	
	A5-2
	70%
	14.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.3 + [TT]

	
	
	
	
	70%
	7.8 + [TT]

	
	
	
	A5-1
	70%
	15.4 + [TT]

	
	
	EVA 70Hz
	A3-2
	30%
	-6.3 + [TT]

	
	
	
	
	70%
	-2.7 + [TT]

	
	
	
	A4-4
	30%
	0.8 + [TT]

	
	
	
	
	70%
	8.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-1.0 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	9.9 + [TT]


Table 8.2.1.5-2 Test requirements for PUSCH, 3 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	-4.1 + [TT]

	
	
	
	
	70%
	0.1 + [TT]

	
	
	
	A4-4
	70%
	10.9 + [TT]

	
	
	
	A5-3
	70%
	18.1 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.8 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.5 + [TT]

	
	
	
	A5-1
	70%
	18.8 + [TT]

	
	
	EVA 70Hz
	A3-3
	30%
	-4.0 + [TT]

	
	
	
	
	70%
	0.6 + [TT]

	
	
	
	A4-4
	30%
	4.7 + [TT]

	
	
	
	
	70%
	12.5 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.7 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	-6.8 + [TT]

	
	
	
	
	70%
	-3.4 + [TT]

	
	
	
	A4-4
	70%
	7.7 + [TT]

	
	
	
	A5-3
	70%
	14.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.8 + [TT]

	
	
	
	A5-1
	70%
	15.4 + [TT]

	
	
	EVA 70Hz
	A3-3
	30%
	-6.5 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-4
	30%
	1.6 + [TT]

	
	
	
	
	70%
	8.7 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.5 + [TT]

	
	
	
	
	70%
	9.9 + [TT]


Table 8.2.1.5-3 Test requirements for PUSCH, 5 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-4
	30%
	-4.7 + [TT]

	
	
	
	
	70%
	-0.7 + [TT]

	
	
	
	A4-5
	70%
	10.4 + [TT]

	
	
	
	A5-4
	70%
	18.0 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.5 + [TT]

	
	
	
	A5-1
	70%
	18.6 + [TT]

	
	
	EVA 70Hz
	A3-4
	30%
	-4.5 + [TT]

	
	
	
	
	70%
	-0.1 + [TT]

	
	
	
	A4-5
	30%
	4.3 + [TT]

	
	
	
	
	70%
	12.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	2.4 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-7.1 + [TT]

	
	
	
	
	70%
	-3.8 + [TT]

	
	
	
	A4-5
	70%
	7.6 + [TT]

	
	
	
	A5-4
	70%
	14.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1 + [TT]

	
	
	
	
	70%
	-1.4 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.5 + [TT]

	
	
	EVA 70Hz
	A3-4
	30%
	-6.9 + [TT]

	
	
	
	
	70%
	-3.3 + [TT]

	
	
	
	A4-5
	30%
	1.2 + [TT]

	
	
	
	
	70%
	8.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	9.9 + [TT]


Table 8.2.1.5-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-5
	30%
	-4.2 + [TT]

	
	
	
	
	70%
	-0.4 + [TT]

	
	
	
	A4-6
	70%
	10.8 + [TT]

	
	
	
	A5-5
	70%
	18.3 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.9 + [TT]

	
	
	
	A4-1
	30%
	4.3+ [TT]

	
	
	
	
	70%
	11.4 + [TT]

	
	
	
	A5-1
	70%
	18.8 + [TT]

	
	
	EVA 70Hz
	A3-5
	30%
	-4.1 + [TT]

	
	
	
	
	70%
	0.1 + [TT]

	
	
	
	A4-6
	30%
	4.5 + [TT]

	
	
	
	
	70%
	12.6 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-6.8 + [TT]

	
	
	
	
	70%
	-3.5 + [TT]

	
	
	
	A4-6
	70%
	7.5 + [TT]

	
	
	
	A5-5
	70%
	14.7 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.2 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.5 + [TT]

	
	
	EVA 70Hz
	A3-5
	30%
	-6.7 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-6
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.0 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.7 + [TT]

	
	
	
	
	70%
	10.3 + [TT]


Table 8.2.1.5-5 Test requirements for PUSCH, 15 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	-4.5 + [TT]

	
	
	
	
	70%
	-0.8 + [TT]

	
	
	
	A4-7
	70%
	11.3 + [TT]

	
	
	
	A5-6
	70%
	18.8 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.8 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.2 + [TT]

	
	
	
	
	70%
	11.4 + [TT]

	
	
	
	A5-1
	70%
	18.7 + [TT]

	
	
	EVA 70Hz
	A3-6
	30%
	-4.5 + [TT]

	
	
	
	
	70%
	0.3 + [TT]

	
	
	
	A4-7
	30%
	4.2 + [TT]

	
	
	
	
	70%
	12.9 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	-7.2 + [TT]

	
	
	
	
	70%
	-3.8 + [TT]

	
	
	
	A4-7
	70%
	7.6 + [TT]

	
	
	
	A5-6
	70%
	15.0 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.2 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.7 + [TT]

	
	
	EVA 70Hz
	A3-6
	30%
	-7.0 + [TT]

	
	
	
	
	70%
	-3.3 + [TT]

	
	
	
	A4-7
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.5 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-1.0 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	10.1 + [TT]


Table 8.2.1.5-6 Test requirements for PUSCH, 20 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR


[dB]

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-4.2 + [TT]

	
	
	
	
	70%
	-0.4 + [TT]

	
	
	
	A4-8
	70%
	11.5 + [TT]

	
	
	
	A5-7
	70%
	19.7 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.5 + [TT]

	
	
	
	A5-1
	70%
	18.7 + [TT]

	
	
	EVA 70Hz
	A3-7
	30%
	-4.1 + [TT]

	
	
	
	
	70%
	0.2 + [TT]

	
	
	
	A4-8
	30%
	4.2 + [TT]

	
	
	
	
	70%
	13.0 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.7 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	-6.8 + [TT]

	
	
	
	
	70%
	-3.5 + [TT]

	
	
	
	A4-8
	70%
	7.5 + [TT]

	
	
	
	A5-7
	70%
	15.9 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.6 + [TT]

	
	
	EVA 70Hz
	A3-7
	30%
	-6.7 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-8
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.6 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.4 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.7 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	10.0 + [TT]


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
8.2.2
Performance requirements for UL timing adjustment
8.2.2.1
Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as 70% of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.
In the tests for UL timing adjustment, two signals are configured, one being transmitted by moving UE and the other being transmitted by stationary UE. FRC parameters in Table A.7-1 and Table A.8-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In Scenario 2, Doppler shift is not taken into account.
A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.
8.2.2.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 8.2.2.

8.2.2.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under moving propagation conditions for a given SNR.
8.2.2.4
Method of test

8.2.2.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.2.
8.2.2.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.2.4.2-1.
Table 8.2.2.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level [dBm/Channel BW]

	1.4
	-91.5

	3
	-88.2

	5
	-86

	10
	-83

	15
	-81.2

	20
	-80


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.2.4.2-2.
Table 8.2.2.4.2-2 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	subframe #0, #2, #4, #6, and #8 in radio frames

	Subframes in which sounding RS is transmitted (Note 1)
	subframe #1 in radio frames

	Note 1. The configuration of SRS is optional.


3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that required SNR specified in Table 8.2.2.5-1 is achieved at the BS input.

5)
For each of the reference channels in Table 8.2.2.5-1 applicable for the base station, measure the throughput, according to annex E.

8.2.2.5
Test Requirement

The throughput measured according to subclause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.2.5-1.
Table 8.2.2.5-1 Test requirements for UL timing adjustment
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	Moving propagation conditions (Annex B)
	FRC
(Annex A)
	SNR

[dB]

	2
	Normal
	1.4
	Scenario 1
	A7-1
	13.1 + [TT]

	
	
	
	Scenario 2
	A8-1
	-1.9 + [TT]

	
	
	3
	Scenario 1
	A7-2
	13.4 + [TT]

	
	
	
	Scenario 2
	A8-2
	-1.5 + [TT]

	
	
	5
	Scenario 1
	A7-3
	13.2 + [TT]

	
	
	
	Scenario 2
	A8-3
	-1.6 + [TT]

	
	
	10
	Scenario 1
	A7-4
	13.8 + [TT]

	
	
	
	Scenario 2
	A8-4
	-1.8 + [TT]

	
	
	15
	Scenario 1
	A7-5
	14.0 + [TT]

	
	
	
	Scenario 2
	A8-5
	-1.8 + [TT]

	
	
	20
	Scenario 1
	A7-6
	13.9 + [TT]

	
	
	
	Scenario 2
	A8-6
	-1.8 + [TT]


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3 Demodulation of PUCCH
----- Next Section ---
Annex A (normative):
Reference Measurement channels

A.0
General
The parameters for the reference measurement channels are specified in clause A.1 for reference sensitivity and in-channel selectivity and in clause A.2 for dynamic range.

A schematic overview of the encoding process for the reference measurement channels is provided in Figure A0-1.
Receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink subframes per second. For FDD, 1000 uplink sub-frames per second are used.

[image: image1]
Figure A0-1. Schematic overview of the encoding process

A.1
Fixed Reference Channels for reference sensitivity and in‑-channel selectivity (QPSK, R=1/3)

The parameters for the reference measurement channels are specified in Table A.1-1 for reference sensitivity and in‑channel selectivity

Table A.1-1 FRC parameters for reference sensitivity and in-channel selectivity
	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5

	Allocated resource blocks
	6
	15
	25
	3
	9

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	600
	1544
	2216
	256
	936

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1884
	4716
	6732
	852
	2892

	Total number of bits per sub-frame
	1728
	4320
	7200
	864
	2592

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296


A.2
Fixed Reference Channels for dynamic range (16QAM, R=2/3)

The parameters for the reference measurement channels are specified in Table A.2-1 for dynamic range.

Table A.2-1 FRC parameters for dynamic range
	Reference channel
	A2-1
	A2-2
	A2-3

	Allocated resource blocks
	6
	15
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3

	Payload size (bits)
	2344
	5992
	9912

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24

	Number of code blocks – C
	1
	1
	2

	Coded block size including 12bits trellis termination (bits)
	7116
	18060
	14988

	Total number of bits per sub-frame
	3456
	8640
	14400

	Total symbols per sub-frame
	864
	2160
	3600


A.3
Fixed Reference Channels for performance requirements (QPSK 1/3)
Table A.3-1 FRC parameters for performance requirements (QPSK 1/3)
	Reference channel
	A3-1
	A3-2
	A3-3
	A3-4
	A3-5
	A3-6
	A3-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	104
	600
	1544
	2216
	5160
	6712
	10296

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	24
	24

	Number of code blocks - C
	1
	1
	1
	1
	1
	2
	2

	Coded block size including 12bits trellis termination (bits)
	396
	1844
	4716
	6732
	15564
	10188
	15564

	Total number of bits per sub-frame
	288
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400


A.4
Fixed Reference Channels for performance requirements (16QAM 3/4)
Table A.4-1 FRC parameters for performance requirements (16QAM 3/4)
	Reference channel
	A4-1
	A4-2
	A4-3
	A4-4
	A4-5
	A4-6
	A4-7
	A4-8

	Allocated resource blocks
	1
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	10
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	408
	376
	2600
	6456
	10680
	21384
	32856
	43816

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	4
	6
	8

	Coded block size including 12bits trellis termination (bits)
	1308
	1212
	7884
	9804
	16140
	16140
	16524
	16524

	Total number of bits per sub-frame
	576
	480
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	144
	120
	864
	2160
	3600
	7200
	10800
	14400


A.5
Fixed Reference Channels for performance requirements (64QAM 5/6)
Table A.5-1 FRC parameters for performance requirements (64QAM 5/6)
	Reference channel
	A5-1
	A5-2
	A5-3
	A5-4
	A5-5
	A5-6
	A5-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

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

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	712
	4392
	11064
	18336
	36696
	55056
	75376

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	2
	3
	6
	9
	13

	Coded block size including 12bits trellis termination (bits)
	2220
	13260
	16716
	18444
	18444
	18444
	17484

	Total number of bits per sub-frame
	864
	5184
	12960
	21600
	43200
	64800
	86400

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400


A.6
PRACH Test preambles

Table A.6-1 Test preambles for Normal Mode

	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0

	4
	10
	0
	0


Table A.6-2 Test preambles for High speed Mode

	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	384
	0

	1
	202
	384
	0

	2
	202
	384
	0

	3
	237
	384
	0


A.7
Fixed Reference Channels for UL timing adjustment (Scenario 1)

Table A.7-1 FRC parameters for UL timing adjustment (Scenario 1)
	Reference channel
	A7-1
	A7-2
	A7-3
	A7-4
	A7-5
	A7-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	1288
	2600
	5160
	10680
	10680
	10680

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	2

	Coded block size including 12bits trellis termination (bits)
	3948
	7884
	15564
	16140
	16140
	16140

	Total number of bits per sub-frame
	1728
	3456
	6912
	14400
	14400
	14400

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	Note 1. The configuration of SRS is optional

Note 2. PUSCH resource blocks shall be included in SRS resource blocks


A.8
Fixed Reference Channels for UL timing adjustment (Scenario 2)

Table A.8-1 FRC parameters for UL timing adjustment (Scenario 2)
	Reference channel
	A8-1
	A8-2
	A8-3
	A8-4
	A8-5
	A8-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	256
	600
	1224
	2216
	2216
	2216

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	852
	1884
	3756
	6732
	6732
	6732

	Total number of bits per sub-frame
	864
	1728
	3456
	7200
	7200
	7200

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	Note 1. The configuration of SRS is optional

Note 2. PUSCH resource blocks shall be included in SRS resource blocks


Annex B (normative):
Propagation conditions

B.1
Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading or multi-paths exist for this propagation model.
B.2
Multi-path fading propagation conditions

Table B.2-1 shows multi-path delay profiles that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum, defined as:

(CLASS)
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Table B.2-1 Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power 
[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table B.2-2 Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9


Table B.2-3 Extended Typical Urban model (ETU)
	Excess tap delay [ns]
	Relative power [dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


A multipath fading propagation condition is defined by a combination of a multi-path delay profile and a maximum Doppler frequency fD which is either 5, 70 or 300 Hz.
B.3
High speed train condition
High speed train conditions are as follows:
Scenario 1: Open space

Scenario 3: Tunnel for multi-antennas
The high speed train conditions for the test of the baseband performance are two non-fading propagation channels in both scenarios. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.

Doppler shift for both scenarios is given by:
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where 
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where 
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 is the initial distance of the train from BS, and 
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 is BS-Railway track distance, both in meters; 
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 is time in seconds. 
Doppler shift and cosine angle is given by equation B.3.1 and B.3.2 respectively, where the required input parameters are listed in table B.3-1. The resulting Doppler shift is shown in Figure B.3-1 and B.3-2, respectively.
Table B.3-1: Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1
	
	Scenario 3
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Figure B.3-1: Doppler shift trajectory for scenario 1
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Figure B.3-2: Doppler shift trajectory for scenario 3
B.4
Moving propagation conditions
Figure B.4-1 illustrates the moving propagation conditions for the test of the UL timing adjustment performance. The time difference between the reference timing and the first tap is according Equation (B.4-1). The relative timing among all taps is fixed. The parameters for the moving propagation conditions are shown in Table B.4-1.
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Figure B.4-1: Moving propagation conditions
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Table B.4-1: Parameters for UL timing adjustment
	Parameter
	Scenario 1
	Scenario 2

	Channel model
	ETU200
	AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10 s
	10 s

	
	0.04 s-1
	0.13 s-1
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