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1.
Introduction

The version of TS 36.521-3 incorporated in this .zip file contains a Text proposal for Timing and Signalling Characteristics section.

2. Summary

The text proposal is for E-UTRAN FDD – UE Transmit Timing Accuracy case making changes to the following sections:

· Updated Editor’s note to bring it in alignment with current status

· Updated the minimum requirements to clarify the reference point for the UE initial transmission timing control requirement. This change will align TS 36.521-3 with core specification TS 36.133 in document R4-091005.
· Updated the minimum requirements to remove the unnecessary tight requirements when the LTE DL bandwidth is smaller than the UTRA bandwidth (5 MHz/3.84 MHz). This change will align TS 36.521-3 with core specification TS 36.133 in document R4-090944.
· Updated message contents to bring in alignment with test

· Updated the E-UTRAN FDD – UE Transmit Timing Accuracy test to include test requirements. This change will align TS 36.521-3 with core specification TS 36.133 in document R4-090934.
· Updated the UE transmit timing accuracy test structure to be in alignment with core specification.
· Merged the document R5-090271 into this contribution. The changes are highlighted in yellow.

· Changed test procedure step 6) to reference the correct step 5). The changes are highlighted in yellow.
Whilst the test cannot yet be considered complete, it forms a starting point which can be built on as the information becomes available. At the start of the test definition, all the aspects known to be incomplete are listed, allowing the current completion status of the test to be accurately assessed. As the test is developed, the aspects known to be either missing or not yet determined can be removed from the list, to the point where the test is considered to be complete.

3. Recommendations

Incorporate the text into the current draft of TS 36.521-3.
7.1
UE Transmit Timing
7.1.1

E-UTRAN FDD – UE Transmit Timing Accuracy 
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· 
· 
· 
· The Test system uncertainties applicable to this test are undefined

· The Test tolerances applicable to this test are undefined
7.1.1.1
Test purpose
To verify the UE have the capability to follow the frame timing change of the connected System Simulator. The method used is that the UE initial transmit timing accuracy, the maximum amount of timing change in one adjustment, and the minimum and maximum adjustment rate are within the specified limits based on the requirements.
7.1.1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
7.1.1.3
Minimum conformance requirements

The UE initial transmission timing error shall be less than or equal to (Te  seconds where the timing error limit value Te as defined in table 7.1.2-1 of TS 36.133 [4] clause 7.1.2. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. The uplink frame transmission takes place 
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 seconds before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The reference point for the UE initial transmit timing control requirement shall be the downlink timing minus 

[image: image3.wmf]s

offset

TA 

TA_Ref

)

(

T

N

N

´

+

 seconds. 

where:

NTA is 0 ≤ NTA ≤ 20512
NTA_Ref is 0 for PRACH; NTA_Ref for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in TS 36.133 [4] clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.
NTA offset is 0 for frame structure type 1 as defined in TS 36.211 [9] clause 8.1. TS denotes the basic time unit. The size of various fields in the time domain is expressed as a number of time units TS = 1/(15000 x 2048) seconds.

When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame except when the timing advance in TS 36.133 [4] clause 7.3 is applied. When the transmission timing error between the UE and the reference timing exceeds (Te  seconds the UE is required to adjust its timing to within (Te  seconds. The reference timing shall be 
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 seconds before the downlink timing.
All adjustments made to the UE timing 
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 shall follow these rules:

1) 
The maximum amount of the timing change in one adjustment shall be Tq seconds.

2)
The minimum adjustment rate shall be 7 × TS seconds per second.

3)
The maximum adjustment rate shall be Tq seconds per 200 ms.

Where the maximum autonomous time adjustment step Tq is specified in as defined in table 7.1.2-2 of TS 36.133 [4] clause 7.1.2.

The normative reference for this requirement is TS 36.133 [4] clause 7.1 and A.7.1.1.

Note 1:
Due to the fact that the UE can update its timing at any interval, including just less than 200 ms, when evaluating the maximum adjustment rate in any 200 ms period an additional Tq seconds uncertainity must be allowed for since there exists the possiblity of two timing adjustmentd during the evaluateion period.

Note 2:
The minimum adjustment rate of 7 × TS seconds per second is only to be evaluted from the end of the received downlink frame until the UE has converged on the new reference cell.  


7.1.1.4
Test description

7.1.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.1.
1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.14 for UEs that support receive diversity or Figure A.12 for UEs that do not support receive diversity.


2. Propagation conditions are set according to Annex B clause B. 0.

3. There is one E-UTRA FDD carrier and one cell specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
 7.1.1.4.2
Test procedure

The test consists of a single cell. The transmit timing accuracy is verified related to the downlink frame timing of Cell 1. The downlink timing of Cell 1 is changed and the changes in UE transmit timing are observed. The transmit timing is verified by the UE transmitting SRS (Sounding Reference Symbols) used as a measurement reference facilitating the SS timing estimation.
1. Ensure the UE is in State 3 according to TS 36.508 [7] clause 4.5.3.
2. Set the parameters according to Tables 7.1.1.5-1, 7.1.1.5-2 and 7.1.1.5-3 as appropriate. Propagation conditions are set according to Annex B clause B.1.1. 
3. SS shall transmit an RRCConnectionReconfiguration message.

4. The UE shall transmit RRCConnectionReconfigurationComplete message.
5. After a connection is set up with Cell 1, the SS shall check that the UE transmit timing offset is within NTA × TS ± Te seconds (Te = 12 × TS seconds for ≥3 MHz downlink bandwidth) with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1. 
6. The SS adjusts the downlink timing for Cell 1 to a delay of +64 × TS (approximately +2 µs) compared to that in step 5).
7. The SS shall check that the time adjustment step Tq (Tq = 2 × TS seconds for ≥3 MHz downlink bandwidth), the minimum adjustment rate (7 × TS seconds per second) and the maximum adjustment rate (Tq seconds per 200 ms) are according to the specified limits until the UE transmit timing offset is within NTA × TS ± Te seconds (Te = 12 × TS seconds for ≥3 MHz downlink bandwidth) with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1.
8. The SS shall check that the UE transmit timing offset stays within NTA × TS ± Te seconds (Te = 12 × TS seconds for ≥3 MHz downlink bandwidth) with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1. 

9. Repeat step 1-8 for each sub-test in Tables 7.1.1.5-1, 7.1.1.5-2 and 7.1.1.5-3 as appropriate.
7.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.1.1.4.3-1: RRCConnectionReconfiguration: Additional UE transmit timing accuracy for E-UTRAN FDD test requirement
	Derivation Path: TS 36.508 [7] clause  4.6.1, Table 4.6.1-8 RRCConnectionReconfiguration

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  Rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	    C1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        measurementConfiguration
	 
	
	

	
	MeasurementConfiguration-DEFAULT
	
	MEAS

	       radioResourceConfiguration
	
	
	

	
	RadioResourceConfigDedicated-SRB1-SRB2-DRB(n, m)
	
	SRB1-

SRB2-

DRB(n,m)



	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 7.1.1.4.3-2: SoundingRsUl-ConfigCommon-DEFAULT: Additional UE transmit timing accuracy for E-UTRAN FDD test requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SoundingRsUl-ConfigCommon-DEFAULT ::= SEQUENCE {
	
	
	

	  srsBandwidthConfiguration
	bw5
	Channel-bandwidth-dependent parameter
	

	  srsSubframeConfiguration
	 
	Set according to specific test; sc1 for Test 1 and sc2 for Test 2
	FDD

	  ackNackSrsSimultaneousTransmission
	FALSE
	
	

	  srsMaxUpPts
	Not present
	
	FDD

	}
	
	
	


Table 7.1.1.4.3-3: PhysicalConfigDedicated-DEFAULT: Additional UE transmit timing accuracy for E-UTRAN FDD test requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRsUl-Config
	 
	
	SRB1

	  
	SoundingRsUl-ConfigDedicated-DEFAULT
	 
	RBC

	  antennaInformation CHOICE {
	
	
	

	    defaultValue
	NULL
	
	

	  } 
	
	
	

	  schedulingRequestConfig 
	Not present
	
	SRB1


Table 7.1.1.4.3-4: SoundingRsUl-ConfigDedicated-DEFAULT: Additional UE transmit timing accuracy for E-UTRAN FDD test requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SoundingRsUl-ConfigDedicated-DEFAULT ::= CHOICE {
	
	
	

	  enable SEQUENCE {
	
	
	

	    srsBandwidth
	bw0
	bw0 used with no frequency hopping. bw3 used with frequency hopping
	

	    srsHoppingBandwidth
	hbw0
	
	

	    frequencyDomainPosition
	0
	
	

	    duration
	TRUE
	Indefinite duration
	

	    srs-ConfigurationIndex
	 
	Set according to specific test; 0 for Test 1 and 77 for Test 2
	FDD

	    transmissionComb
	0
	
	

	    cyclicShift
	cs0
	No cyclic shift
	

	  }
	
	
	

	 }
	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	

	
	
	


	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	

	
	
	


	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 7.1.1.4.3-5: MAC-MainConfiguraiton-RBC: Additional UE transmit timing accuracy for E-UTRAN FDD test requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfiguration-RBC ::= SEQUENCE {
	
	
	

	  dl-SCH-Configuration SEQUENCE {}
	Not present
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Configuration CHOICE {
	
	
	DRX_S

	    enable SEQUENCE {
	
	
	

	      onDurationTimer
	[psf1]
	
	

	      drx-InactivityTimer
	[psf1]
	
	

	      drx-RetransmissionTimer
	[sf1]
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf80 typical value in simulations
	

	        sf80
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	


7.1.1.5
Test requirement

Tables 7.1.1.5-1, 7.1.1.5-2 and 7.1.1.5-3 define the primary level settings including test tolerances for UE transmit timing accuracy for E-UTRAN FDD test. 
Table 7.1.1.5-1: Cell Specific Test requirement Parameters for UE transmit timing accuracy for E-UTRAN FDD test case

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1

	Channel Bandwidth (BWchannel)
	MHz
	10
	10

	DRX cycle
	ms
	OFF
	80 Note5

	PDCCH/PCFICH/PHICH Reference measurement channel Note1
	
	R.6 FDD
	R.6 FDD

	OCNG Pattern Note2
	
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	OCNG_RA Note3
	
	
	

	OCNG_RB Note3
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	dBm/15 kHz
	-98
	-98
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	dB
	3 + TT
	3 + TT
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	dB
	3 + TT
	3 + TT

	Io Note4
	dBm/9 MHz
	-65.5 + TT
	-65.5 + TT

	Propagation condition
	-
	AWGN
	AWGN

	Note 1: For the reference measurement channels, see section A.2.1.

Note 2: For the OCNG pattern, see section D.1.2.
Note 3: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4: Io level has been derived from other parameters for information purpose. It is not a settable parameter.

Note 5: DRX related parameters are defined in TS 36.133 [4] Table A.7.1.1.1-3.



Table 7.1.1.5-2: Sounding Reference Symbol Configuration to be used in UE transmit timing accuracy for E-UTRAN FDD test case

	Field
	Test 1
	Test 2
	Comment

	
	Value
	

	srsBandwidthConfiguration
	bw5
	bw5
	

	srsSubframeConfiguration
	sc1
	sc3
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	

	duration
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	0
	77
	SRS periodicity of 2ms and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	

	cyclicShift
	cs0
	cs0
	No cyclic shift

	Note: For further information see section 6.3.2 in 3GPP TS 36.331 [5].


Table 7.1.1.5-3: DRX Configuration to be used in UE transmit timing accuracy for E-UTRAN FDD test case

	Field
	Test2
	Comment

	
	Value
	

	onDurationTimer
	[psf1]
	

	drx-InactivityTimer
	[psf1]
	

	drx-RetransmissionTimer
	[sf1]
	

	longDRX-CycleStartOffset

	[sf80]
	

	shortDRX
	disable
	

	Note: For further information see section 6.3.2 in 3GPP TS 36.331 [5].


The reference point for the UE initial transmit timing control test requirement shall be the downlink timing minus 
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The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds  (Te seconds the UE is required to adjust its timing to within  (Te seconds.
The following sequence of events shall be used to verify that the requirements are met. The test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 80 ms (Test 1 and Test 2 respectively):

1) 
After a connection is setup with Cell 1, the test system (SS) shall verify that the UE transmit timing offset is within NTA x TS ± 12 x TS with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1.
2)
The test system (SS) adjusts the downlink transmit timing for the cell by +64 x TS (approximately +2µs) compared to that in step 1.

3)
The test system (SS) shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in TS 36.133 [4] clause 7.1.2 until the UE transmit timing offset is within NTA x TS ± 12 x TS with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1.

4)
The test system (SS) shall verify that the UE transmit timing offset stays within NTA x TS ± 12 x TS with respect to the first detected path (in time) of the corresponding downlink frame of Cell 1.
An illustration of the measurement principle is shown in Figure 7.1.1.5-1.
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Figure 7.1.1.5-1:  Illustration of measurement principle
7.1.2

E-UTRAN TDD – UE Transmit Timing Accuracy
7.2
UE Timing Advance

7.2.1
E-UTRAN FDD – UE Timing Advance Adjustment Accuracy 

7.2.2
E-UTRAN TDD – UE Timing Advance Adjustment Accuracy 
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