3GPP TSG-RAN WG5 Meeting #80
R5-184834
Gothenburg, Sweden, 20–24 August 2018
Agenda item:
5.3.13.4
Source: 
CMCC, Huawei
Title: 
Discussion on the test applicability for the modulation of Pi/2-BPSK
Document for:
Discussion and Endorsement
1. Introduction
In the RAN#80 meeting, the feature of Pi/2 BPSK was discussed and the following way forward [3] was agreed:

The feature of Pi/2 BPSK needs FR1/FR2 differentiation;

For FR1Pi/2-BPSK is optional, for FR2it’s mandatory with capability.
Furthermore, there are relevant UE capability indicators added in [2] TS 38.306:

pusch-HalfPi-BPSK

Indicates whether the UE supports pi/2-BPSK for PUSCH. For FR1, it is optional.
pucch-F3-4-HalfPi-BPSK

Indicates whether the UE supports pi/2-BPSK for PUCCH format 3/4. For FR1, it is optional
However the modulation of Pi/2 BPSK has been selected as test points in some FR1 RF test cases in [1]draft TS 38.521-1 v0.5.1. This document discusses the test applicability for modulation of Pi/2-BPSK in FR1 test cases.
2. Discussion
There are following FR1 test cases where Pi/2 BPSK is identified as part of uplink configuration in draft TS 38.521-1 v0.5.1.
6.2.1
UE maximum output power
6.2.2
Maximum Power Reduction (MPR)
6.4.2.1
Error Vector Magnitude
6.5.2.2
Spectrum Emission Mask
6.5.2.4.1
NR ACLR
Take 6.2.1
UE maximum output power as an example, the clauses of test applicability and test configuration table are copied as below

6.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
Table 6.2.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in TS 38.508-1 [5] subclause [TBD]
	Lowest, Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for maximum output 
	Modulation
	RB allocation (NOTE 1)

	1
	power test case
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	2
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Left

	3
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Right

	4
	
	DFT-s-OFDM QPSK
	Inner Full

	5
	
	DFT-s-OFDM QPSK
	Inner 1RB Left

	6
	
	DFT-s-OFDM QPSK
	Inner 1RB Right

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


Observation: With respect to RF test of 6.2.1 UE maximum output, the UE which does not support pusch-HalfPi-BPSK won’t pass the test due to failure of DFT-s-OFDM PI/2 BPSK relevant test points, i.e. 1~3. And so on, the same UE won’t pass for the FR1 RF tests of 6.2.2 MPR, 6.4.2.1 EVM, 6.5.2.2 SEM and 6.5.2.4.1 NR ACLR.
Therefore, a particular test applicability statement for test points targeting DFT-s-OFDM PI/2 BPSK is required in the clause of test applicability and in the Test Configuration Table. Again take the 6.2.1
UE maximum output power as an example, the particular test applicability statement is added as below highlighted in yellow.
6.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward. The test points targeting DFT-s-OFDM PI/2 BPSK in Table 6.2.1.4.1-1 apply only for the UE which supports half Pi BPSK in FR1.
Table 6.2.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in TS 38.508-1 [5] subclause [TBD]
	Lowest, Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for maximum output 
	Modulation(NOTE 2)
	RB allocation (NOTE 1)

	1
	power test case
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	2
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Left

	3
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Right

	4
	
	DFT-s-OFDM QPSK
	Inner Full

	5
	
	DFT-s-OFDM QPSK
	Inner 1RB Left

	6
	
	DFT-s-OFDM QPSK
	Inner 1RB Right

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: 
The test points targeting DFT-s-OFDM PI/2 BPSK apply only for the UE which supports half Pi BPSK in FR1, i.e. UE not capable of PI/2 BPSK could be in the exception list of test points targeting DFT-s-OFDM PI/2 BPSK.


Proposal 1: A particular test applicability statement for test points targeting DFT-s-OFDM PI/2 BPSK is required in the Test Configuration Table for FR1 RF tests in clauses of 6.2.1 MOP, 6.2.2 MPR, 6.4.2.1 EVM, 6.5.2.2 SEM and 6.5.2.4.1 NR ACLR 
Proposal 2: The UE capabilities of pusch-HalfPi-BPSK and pucch-F3-4-HalfPi-BPSK shall be considered in the test applicability and test point selection analysis for all other relevant FR1 RF test cases.

Conclusions

Observation: With respect to RF test of 6.2.1 UE maximum output, the UE which does not support pusch-HalfPi-BPSK won’t pass the test due to failure of DFT-s-OFDM PI/2 BPSK relevant test points, i.e. 1~3. And so on, the same UE won’t pass for the FR1 RF tests of 6.2.2 MPR, 6.4.2.1 EVM, 6.5.2.2 SEM and 6.5.2.4.1 NR ACLR.
Proposal 1: A particular test applicability statement for test points targeting DFT-s-OFDM PI/2 BPSK is required in the clause of Test applicability and in the Test Configuration Table for FR1 RF tests in clauses 6.2.1 MOP, 6.2.2 MPR, 6.4.2.1 EVM, 6.5.2.2 SEM and 6.5.2.4.1 NR ACLR 
Proposal 2: The UE capabilities of pusch-HalfPi-BPSK and pucch-F3-4-HalfPi-BPSK shall be considered in the test applicability and test point selection analysis for all other relevant FR1 RF test cases.
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