Page 1



3GPP TSG-RAN5 Meeting #84
R5-196222
Ljubljana, Slovenia, 26th Aug 2019 - 30th Aug 2019
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	36.521-1
	CR
	4966
	rev
	-
	Current version:
	16.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:

	Correction on NPRACH CP length configuration

	
	

	Source to WG:
	Anritsu

	Source to TSG:
	R5

	
	

	Work item code:
	TEI13_Test, NB_IOT-UEConTest
	
	Date:
	2019-08-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	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-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	· Message configuration for NPRACH CP length is missing.
· Some incorrect references and typos

	
	

	Summary of change:
	· Table 6.3.4F.2.4.3-3 and Table 6.5.2.1F.1.4.3-4 are added

· Incorrect references and typos are corrected.

	
	

	Consequences if not approved:
	Test cannot be carried out with proper condition.

	
	

	Clauses affected:
	6.3.4F.2, 6.5.2.1F.1

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


<<Unchaged sections skipped>>
6.3.4F.2
NPRACH time mask for category NB1 and NB2
6.3.4F.2.1
Test purpose

To verify that the NPRACH time mask meets the requirements given in 6.3.4F.2.5.

The time mask for NPRACH time mask defines the ramping time allowed for the UE between transmit OFF power and transmit ON power when transmitting the NPRACH.

Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.

6.3.4F.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 13 and forward of category NB1.

This test case applies to all types of E-UTRA UE release 14 and forward of category NB2.

6.3.4F.2.3
Minimum conformance requirement
The NPRACH ON power is specified as the mean power over the NPRACH measurement period excluding any transient periods as shown in Figure 6.3.4F.2.3-1. The measurement period for different NPRACH preamble format is specified in Table 6.3.4F.2.3-1.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2F and subclause 6.6.2F.3.

Table 6.3.4F.2.3-1: NPRACH ON power measurement period

	NPRACH preamble format
	Measurement period (ms)

	0
	5.6

	1
	6.4
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Figure 6.3.4F.2.3-1: NPRACH ON/OFF time mask

The normative reference for this requirement is TS 36.101 [2] clause 6.3.4F.2.

6.3.4F.2.4
Test description

6.3.4F.2.4.1
Initial conditions

Initial conditions are set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.4F.2.4.1-1. The details of the uplink reference measurement channel (RMCs) are specified in Annex A.2.4.
Table 6.3.4F.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	NPRACH  preamble format 
	0

	
	1


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.3 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to Annex H.1.1 and H.4.0.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.3.4F.2.4.3 with NPRACH Format 0.

6.3.4F.2.4.2
Test procedure

1.
The SS shall set RS EPRE according to Table 6.3.4F.2.4.1-1.

2.
The SS send the paging and UE shall send a preamble to the SS.

3.
The SS measure the UE transmission OFF power during the sub-frame preceding the NPRACH preamble excluding a transient period of 20 µs according to Figure 6.3.4F.2.3-1.

4.
Measure the output power of the transmitted NPRACH preamble according to Figure 6.3.4F.2.3-1.

5.
Measure the UE transmission OFF power, starting 20 µs after the NPRACH preamble ends for a measurement period of 980 µs.
6.
Switches off and on the UE and ensures the UE is in State 3A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.3.4F.1.4.3 with NPRACH Format 1.
7.
Repeat test with step 1-5.
6.3.4F.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 8.1.6 with the following exceptions:
Table 6.3.4F.2.4.3-1: RACH-ConfigCommon-NB-DEFAULT
	Derivation Path: TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-8 RACH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  powerRampingParameters-r13 SEQUENCE {
	
	
	

	    powerRampingStep
	dB0
	0 dB
	

	    preambleInitialReceivedTargetPower
	-dBm-120
	-120 dBm
	NPRACH Format 0

	
	dBm-120
	-120 dBm
	NPRACH Format 1

	  }
	
	
	

	)
	
	
	


Table 6.3.4F.2.4.3-2: NPDSCH-ConfigCommon-NB-DEFAULT
	Derivation Path: TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-4 NPDSCH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	24 (dBm)
	
	

	}
	
	
	


Table 6.3.4F.2.4.3-3: NPRACH-ConfigSIB-NB-DEFAULT
	Derivation Path: TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-5 NPRACH-ConfigSIB-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPRACH-ConfigSIB-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nprach-CP-Length-r13
	us66dot7
	2048*Ts
	NPRACH Format 0

	
	us266dot7
	8192*Ts
	NPRACH Format 1

	}
	
	
	


6.3.4F.2.5
Test requirement

The requirement for the power measured in steps (3), (4) and (5) of the test procedure shall not exceed the values specified in Table 6.3.4F.2.5-1.

Table 6.3.4F.2.5-1: NPRACH time mask for category NB1 and NB2

	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	200 kHz

	Transmit OFF power
	For carrier frequency f ≤ 3.0GHz: ≤ -48.5 dBm

	Transmission OFF Measurement bandwidth
	180 kHz

	Expected NPRACH Transmission ON Measured power
	-11 dBm

	ON power tolerance

f ≤ 3.0GHz
	± 7.5 dB


<<Unchaged sections skipped>>
6.5.2.1F.1
Error Vector Magnitude (EVM) for category NB1 and NB2
6.5.2.1F.1.1
Test Purpose

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.

The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.

6.5.2.1F.1.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.

This test case applies to all types of UE release 14 and forward of category NB2.

6.5.2.1F.1.3
Minimum conformance requirements

The RMS average of the basic EVM measurements for 240/LCtone slots excluding any transient period for the average EVM case, where LCtone = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission, for the different modulations schemes shall not exceed the values specified in Table 6.5.2.1F.1.3-1 for the parameters defined in Table 6.5.2.1F.1.3-2. For EVM evaluation purposes, both NPRACH formats are considered to have the same EVM requirement as QPSK modulated.

Table 6.5.2.1F.1.3-1: Minimum requirements for Error Vector Magnitude

	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	BPSK or QPSK 
	%
	17.5
	17.5


Table 6.5.2.1F.1.3-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -40

	Operating conditions
	
	Normal conditions


The normative reference for this requirement is TS 36.101 [2] clause 6.5.2F.1.

6.5.2.1F.1.4
Test description

6.5.2.1F.1.4.1

Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.1F.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.
Table 6.5.2.1F.1.4.1-1: Test Configuration for NPUSCH
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones, start position
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75

	2
	
	QPSK
	1@47
	3.75

	3
	
	QPSK
	1@0
	15

	4
	
	QPSK
	1@11
	15

	5 (Note 1)
	
	QPSK
	12@0
	15

	Note 1: Applicable to UE supporting UL multi-tone transmissions


Table 6.5.2.1F.1.4.1-2: Test Configuration for NPRACH
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 8.1.1)
	Normal

	Test Frequencies
(as specified in TS36.508 [7] subclause 8.1.3.1)
	Frequency ranges defined in Annex K.1.1

	NPRACH preamble format
	1

	NRS EPRE setting for test point (dBm/15kHz)
	-110


1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.3 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to TS 36.508[7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C, and uplink signals according to Annex H.
4.
The UL Reference Measurement channels are set according to in Table 6.5.2.1F.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.5.2.1F.1.4.3.

6.5.2.1F.1.4.2
Test procedure

Test procedure for NPUSCH:

1.1. SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.1F.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.2
Configure the UE to transmit at PUMAX level.
1.3
Measure the EVM and 
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 using Global In-Channel Tx-Test (Annex E). The measurement period of EVM for 240/Ntones slots should exclude any transient period for the average EVM case, where Ntones = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission.
1.4 Release the connection through State 3A-NB.

1.5 Modify system information elements according to Table 6.5.2.1F.1.4.3-1 and Table 6.5.2.1F.1.4.3-2 and notify the UE via paging message with SystemInformationModification included (test point 2).

1.6 Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the new UL power control setting.
1.7 SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.1F.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.8
Measure the EVM and 
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 using Global In-Channel Tx-Test (Annex E). The measurement period of EVM for 240/Ntones slots should exclude any transient period for the average EVM case, where Ntones = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission.
Test procedure for NPRACH:

2.1
The SS shall set RS EPRE according to Table 6.5.2.1F.1.4.1-2.
2.2
NPRACH is set according to Table 6.5.2.1F.1.4.1-2.

2.3
The UE shall send a preamble to the SS.

2.4
In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted random access preamble, or send no response.

2.5
The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated NPRACH transmission power.

2.6
Repeat step 4 and 5 until the SS collect enough NPRACH preambles (64 preambles). Measure the EVM in NPRACH channel using Global In-Channel Tx-Test (Annex E).
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.5.2.1F.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 6.5.2.1F.1.4.3-1: P0-NominalNPUSCH-r13 configuration for test point 2

	Derivation Path: TS 36.508 [7] clause 8.1.6.3 Table 8.1.6.3-14: UplinkPowerControlCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalNPUSCH-r13
	-117 (dBm)
	
	

	  alpha-r13
	al1 (1)
	
	

	  deltaPreambleMsg3-r13
	4
	
	

	}
	
	
	


Table 6.5.2.1F.1.4.3-2: NPDSCH-ConfigCommon-NB-DEFAULT configuration for test point 2

	Derivation Path: TS 36.508 [7] clause 8.1.6.3 Table 8.1.6.3-4: NPDSCH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	21 (dBm)
	
	

	}
	
	
	


Table 6.5.2.1F.1.4.3-3: RACH-ConfigCommon-NB-DEFAULT for NPRACH EVM Measurement
	Derivation Path: TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-8 RACH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  powerRampingParameters-r13 SEQUENCE {
	
	
	

	    powerRampingStep
	dB0
	0 dB
	

	  }
	
	
	

	)
	
	
	


Table 6.5.2.1F.1.4.3-4: NPRACH-ConfigSIB-NB-DEFAULT for NPRACH EVM Measurement
	Derivation Path: TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-5 NPRACH-ConfigSIB-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPRACH-ConfigSIB-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nprach-CP-Length-r13
	us266dot7
	8192*Ts
	

	}
	
	
	


6.5.2.1F.1.5
Test requirement

The NPUSCH EVM derived in E.8.1 shall not exceed 17,5% for BPSK and QPSK.

The NPUSCH
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 derived in E.8.2 shall not exceed 17,5 % when embedded with data symbols of BPSK and QPSK.
The NPRACH EVM derived in E.8.3 shall not exceed 17.5%.
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