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1   Background
During RAN4#92Bis meeting, way forward [1] on NR Rel-15 BS demodulation requirements was approved, still some open issues are left:
	· PUSCH performance for different TDD UL-DL patterns

· Requirements are applicable for all TDD patterns, test is conducted only for one TDD pattern per SCS, FFS how to capture it in the specification
· RF channels to be tested in the Initial conditions:

· Further discuss how to specify it for CA cases for PUSCH performance requirements in the next meeting


In this contribution, we share our views on those open issues.

2   Discussion

2.1   PUSCH performance for different TDD UL-DL patterns
As per the agreements reached before and existing specification TS 38.141-1 and TS 38.141-2, the following TDD UL-DL configurations are used during the ideal simulation results alignment and final performance requirements derivation.
· TDD UL/DL configurations

· Use one TDD UL/DL configuration per SCS

· 15 kHz SCS

· 3D1S1U, S=10D:2G:2U 
· 30 kHz SCS

· 7D1S2U, S=6D:4G:4U
· 60 kHz SCS

· DDDSU, S = 10D:2G:2U
· 120 kHz SCS

· DDDSU, S=10D:2G:2U 
With further discussions and evaluations, RAN4 agreed that the existing PUSCH performance requirements are also applicable to FDD and other TDD UL-DL configurations, but test is conducted for only one TDD UL-DL configuration, how to capture the agreements in the specification is still FFS. Considering those TDD UL-DL configurations are used for the final performance requirements, NR has very flexible configurations for any possible TDD UL-DL patterns, BS does not need to support all possible TDD UL-DL patterns like UE, finally limited TDD UL-DL patterns will be used in the real NR network deployment. RAN4 had long discussions on those agreed TDD UL-DL configurations, they are proposed by operators and BS vendors and should be the typical TDD UL-DL configurations, also TE vendors prefer to specify one TDD UL-DL configuration in the specification. We think it is beneficial to specify one default TDD UL-DL configurations in the specification, if no any special request from operators in the real testing, the default TDD UL-DL configurations can be used for test. The specific notes to be added can be as following: 
Table 8.2.1.4.2-2: Test parameters for testing PUSCH

	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD (Note 1)
	15 kHz SCS:

3D1S1U, S=10D:2G:2U

30 kHz SCS:

7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Note 1: The default Uplink-downlink allocation for TDD that is used for the performance requirements derivation.
Note 2: The PUSCH performance requirements defined in this section are also applicable to FDD and other TDD UL-DL configurations, but only one supported TDD UL-DL configuration is used for test.


Proposal 1: Add the following Note 1 and Note 2 in the test parameters for PUSCH testing tables:
· Note 1: The default Uplink-downlink allocation for TDD that is used for the performance requirements derivation.

· Note 2: The PUSCH performance requirements defined in this section are also applicable to FDD and other TDD UL-DL configurations, but only one supported TDD UL-DL configuration is used for test.
All the evaluations provided in previous meetings are for normal PUSCH performance requirements and not for UCI multiplexing on PUSCH, the test metric for UCI multiplexing on PUSCH is the 0.1% BLER of CSI part 1 and 1% BLER of CSI part 2, no any evaluations, it is hard to make the same conclusion as for normal PUSCH performance requirements for different duplex modes and different TDD UL-DL configurations. Considering the normal PUSCH performance requirements can be tested by using other TDD UL-DL configurations as per operator’s request for test, it is not necessary to do further evaluations for UCI multiplexing on PUSCH performance requirements, test is only performed for the TDD UL-DL patterns specified in the specifications.
Proposal 2: Test for UCI multiplexing on PUSCH performance requirements is only performed for the TDD UL-DL patterns specified in the specifications.
2.2   RF channels to be tested
Currently, the RF channels to be tested is specified in the Initial conditions section as following:
RF channels to be tested: M; see subclause 4.9.1.

If we further check subclause 4.9.1 of TS 38.141-1/2, there are different denotations of RF channels to be tested for single carrier and CA testing:
· For single carrier testing, tests are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range, denoted as RF channels B, M and T.
· For tests are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in the operating band, denoted as BRFBW, MRFBW and TRFBW.
· For tests are performed with the aggregated BS channel bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band, denoted as BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:

· For tests are performed with multi-band operation, the test shall be performed at BRFBW_T'RFBW and B'RFBW_TRFBW defined as following:
· BRFBW_T'RFBW: the Base Station RF Bandwidths located at the bottom of the supported frequency range in the lowest operating band and at the highest possible simultaneous frequency position, within the Maximum Radio Bandwidth, in the highest operating band.

· B'RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the highest operating band and at the lowest possible simultaneous frequency position, within the Maximum Radio Bandwidth, in the lowest operating band.
Now the tests for RF transmitter and receiver characteristics, the following formats are using:
	6.5.3.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: B, M and T; see subclause 4.9.1.

RF bandwidth positions to be tested for multi-carrier and/or CA:

-
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1;
-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.

	6.6.2.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: M; see subclause 4.9.1.

Aggregated BS channel bandwidth positions to be tested for contiguous carrier aggregation: MBW Channel CA; see subclause 4.9.1.

	7.6.4.1
Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier:

-
MRFBW in single-band operation, see subclause 4.9.1,

-
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.


For PUSCH demodulation performance, the full channel bandwidth in the middle of the operating band is agreed to use for demodulation requirements: MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the operating band are proposed for each band of the band combinations; for multi-band operation, the denotation is not suitable to demodulation performance, so we have the following proposal
Proposal 3: Use the following formats to specify the RF channels to be tested for both single carrier and multi-carrier cases:
	8.2.1.4.1
Initial Conditions

Test environment:
Normal, see annex B.2.

RF channels to be tested for single carrier:M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier:

-
MRFBW per band of the band combination, see subclause 4.9.1;


3   Proposals
In this contribution, we analyze the test setup procedure and give our evaluations for the performance requirements with different TDD UL-DL configurations, and our observations and proposals are:
Proposal 1: Add the following Note 1 and Note 2 in the test parameters for PUSCH testing tables:

· Note 1: The default Uplink-downlink allocation for TDD that is used for the performance requirements derivation.

· Note 2: The PUSCH performance requirements defined in this section are also applicable to FDD and other TDD UL-DL configurations, but only one supported TDD UL-DL configuration is used for test.
Proposal 2: Test for UCI multiplexing on PUSCH performance requirements is only performed for the TDD UL-DL patterns specified in the specifications.

Proposal 3: Use the following formats to specify the RF channels to be tested for both single carrier and multi-carrier cases in the initial conditions:
RF channels to be tested for single carrier:M; see subclause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier:

-
MRFBW per band of the band combination, see subclause 4.9.1;
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