Page 1



3GPP TSG-RAN5 Meeting #86-e
R5-200223
Electronic Meeting, 17th – 28th February 2020 
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.521-2
	CR
	0286
	rev
	-
	Current version:
	16.2.0
	

	

	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 to TC 6.3.4.4 Aggregate power tolerance

	
	

	Source to WG:
	LG Electronics

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest 
	
	Date:
	2020-02-12

	
	
	
	
	

	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:
	The following items are incomplete:
- Minimum conformance requirements

- Message contents
- Test procedure

	
	

	Summary of change:
	The following items are updated:
1) Minimum conformance requirements
    Alignment to latest Core Spec
    Square brackets are removerd
2) Message contents are updated
3) Test procedure is updated
4) Figure is corrected : 
Slot numbering is corrected according to the defnitnion of RMC in A.2

	
	

	Consequences if not approved:
	The test case 6.3.4.4 is incomplete and the WI will not be completed.

	
	

	Clauses affected:
	6.3.4.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

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

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
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6.3.4.4
Aggregate power tolerance

Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:



- Measurement Uncertainty and Test Tolerances are FFS.
- UE transmitted power for PUSCH power class 1, 2, 4 and PUCCH is FFS.

6.3.4.4.1
Test purpose

To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.

6.3.4.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.

6.3.4.4.3
Minimum conformance requirements

The aggregate power control tolerance is the ability of the UE transmitter to maintain its power during in a sub-frame (1 ms) non-contiguous transmissions within 21ms in response to 0 dB TPC commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.

The minimum requirements specified in Table 6.3.4.4.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and Pint as defined in sub-clause 6.3.4.2. The minimum requirements specified in Table 6.3.4.4.3-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the maximum output power as specified in sub-clause 6.2.1.

Table 6.3.4.4.3-1: Aggregate power tolerance, Pint ≥ P ≥ Pmin
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± 5.5 dB

	0 dB
	PUSCH
	± 5.5 dB


Table 6.3.4.4.3-2: Aggregate power tolerance, Pmax ≥ P ≥ Pint
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± 3.5 dB

	0 dB
	PUSCH
	± 3.5 dB


The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.4.4

6.3.4.4.4
Test description

6.3.4.4.4.1
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, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3.4.4.4.1-1 and table 6.3.4.4.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.4.4.4.1-1: Test Configuration Table: PUCCH subtest

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid and Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest and Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for aggregate power tolerance testcase
	PUCCH format = Format 1

Length in OFDM symbols = 14

	1
	
	


Table 6.3.4.4.4.1-2: Test Configuration Table: PUSCH subtest

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid and Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest and Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for aggregate power tolerance testcase 
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:
The specific configuration of each RF allocation is defined in Table 6.1-1.


1.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

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

4.
The UL Reference Measurement Channel is set according to Table 6.3.4.4.4.1-1 (for PUCCH subtest) and Table 6.3.4.4.4.1-2 (for PUSCH subtest).

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

6.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.4.4.3.

6.3.4.4.4.2
Test procedure

The procedure is separated in two subtests to verify PUCCH and PUSCH aggregate power control tolerance respectively. The uplink transmission patterns are described in figure 6.3.4.4.4.2-1.
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Figure 6.3.4.4.4.2-1: Test uplink transmission

1. PUCCH subtest:

1.1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
1.2. Configure the UE transmitted output power to test point 1 for PUCCH in section 6.3.4.4.4.3.
1.3. The SS transmits PDSCH via PDCCH DCI format 0_1 for C_RNTI to transmit the DL RMC according to Table 6.3.4.4.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH.
1.4. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.

1.5. Every 10 sub-frames (10ms) transmit to the UE downlink PDSCH MAC padding bits as well as 0 dB TPC command for PUCCH via the PDCCH to make the UE transmit ACK/NACK on the PUCCH for 1 sub-frame (1ms). The downlink transmission is scheduled in the appropriate slots to make the UE transmit PUCCH as described in figure 6.3.4.4.4.2-1.

1.6. Measure the UE EIRP of 2 consecutive PUCCH transmissions in the Tx beam peak direction of in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 to verify the UE transmitted PUCCH power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.

1.7. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
1.8. Configure the UE transmitted output power to test point 2 for PUCCH in section 6.3.4.4.4.3.
1.9. Repeat test steps 1.3 to 1.7 for measurement.
2. PUSCH subtest:
2.1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
2.2. Configure the UE transmitted output power to test point 1 for PUSCH in section 6.3.4.4.4.3.
2.3. The SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the PUSCH. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.4. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.

2.5. Every 10 sub-frames (10ms) schedule the UE's PUSCH data transmission for 1 sub-frame (1ms) and transmit 0 dB TPC command for PUSCH via the PDCCH to make the UE transmit PUSCH. The uplink transmission patterns are described in figure 6.3.4.4.4.2-1.

2.6. Measure the UE EIRP of 2 consecutive PUSCH transmissions in the Tx beam peak direction of in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 to verify the UE transmitted PUSCH power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.

2.7. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
2.8. Configure the UE transmitted output power to test point 2 for PUSCH in section 6.3.4.4.4.3.
2.9. Repeat test steps 2.3 to 2.7 for measurement.
6.3.4.4.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.
Table 6.3.4.4.4.3-1: PUCCH-PowerControl (Test point 1) for power class 3

[FFS]
Table 6.3.4.4.4.3-2: PUCCH-PowerControl (Test point 2) for power class 3

[FFS]
Table 6.3.4.4.4.3-3: PUSCH-PowerControl (Test point 1) for power class 3

	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-116
	
	50MHz

	
	-120
	
	100MHz

	
	-122
	
	200MHz

	
	-126
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	


Table 6.3.4.4.4.3-4: PUSCH-PowerControl (Test point 2) for power class 3

	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    p0
	-112
	
	50MHz

	
	-116
	
	100MHz

	
	-118
	
	200MHz

	
	-122
	
	400MHz

	    alpha
	alpha1
	
	

	  }
	
	
	

	}
	
	
	


6.3.4.4.5
Test requirement

The requirement for the power measurements made in step (1.5) and (2.5) of the test procedure shall not exceed the values specified in Table 6.3.4.4.5-1 and Table 6.3.4.4.5-2. The power measurement period shall be 1 sub-frame (1ms).

Table 6.3.4.4.5-1: Power control tolerance (Test point 1)

	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 2 power measurements in the pattern, the 2nd measurement shall be within ± 5.5+TTdB of the 1st measurement.

	0 dB
	PUSCH
	Given 2 power measurements in the pattern, the 2nd measurement shall be within ± 5.5+TTdB of the 1st measurement.

	Note 1:
TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.4.5-3.


Table 6.3.4.4.5-2: Power control tolerance (Test point 2)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 2 power measurements in the pattern, the 2nd measurement shall be within ± 3.5+TTdB of the 1st measurement.

	0 dB
	PUSCH
	Given 2 power measurements in the pattern, the 2nd measurement shall be within ± 3.5+TTdB of the 1st measurement.

	Note 1:
TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.4.5-4.


Table 6.3.4.4.5-3: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3.4.4.5-4: Test Tolerance (Test point 2)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



<< Unchanged sections omitted >>
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