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1. Introduction

In RAN4 #87 meeting, PUSCH for NR BS demodulation requirement was discussed and WF was approved [1]. 
In this contribution, we provide our views on PUSCH test setup of BS demodulation.
2. Discussion
Based on the WF [1], we discuss test setups for PUSCH in following sub-sections.
2.1 Transmission scheme
In WF [1], two options were shown for transmission scheme.
· Transmission scheme

· Option 1: performance requirements are defined only for 1Tx transmission schemes. 

· Option 2: performance requirements are defined only based on codebook-based transmission schemes

· Number of layers for 2Tx CP-OFDM based PUSCH tests 

· FFS both 1 layer and 2 layers are to be tested
If option 1 is adopted, the performance of multiple layers demodulation cannot be confirmed by demodulation test. It is suitable for adopting option 2 to guarantee multiple layers demodulation performance.

Proposal 1: Option 2 should be adopted for transmission scheme.   
2.2 DMRS
In WF [1], for single-symbol DMRS configuration, there are four options are shown. 
· Single-symbol DMRS configuration are tested in Rel-15

· Option 1: 

· only 1 front-loaded symbol;

· Option 2: 

· 1 front-loaded symbol + one additional DMRS symbol

· Option 3: 

· only 1 front-loaded symbol, and

· 1 front-loaded symbol + one additional DMRS symbol

· Option 4: 

· only 1 front-loaded symbol, and

·  1 front-loaded symbol + one additional DMRS symbol, and

·  1 front-loaded symbol + two additional DMRS symbols

· FFS DMRS types (type 1 and type 2) are to be tested
Option 3 is suitable for performance requirement from the following reasons.
Option 1: it cannot be confirmed the performance of the additional DMRS.
Option 2: it is not skeptical that this case cover option1.

Option 3: This option is suitable for DMRS design. It can be confirm both only 1 symbol case and additional DMRS case.

Option 4: this option is also suitable, but it may be excessive. Option3 is enough to confirm the performance.

Proposal 2: Option 3 is suitable for DMRS design in NR BS demodulation performance.

2.3 PTRS
In WF [1], the introduction of PTRS for FR2 to BS demodulation requirement is FFS. In general, the phase noise impact in FR2 is larger than FR1. PTRS may be used for the most of the cases in FR2 to reduce phase noise impact, since the phase noise error can be estimated by PTRS. Therefore we propose to introduce PTRS for FR2 BS demodulation performance test.
Proposal 3: PTRS is introduced for NR BS demodulation performance requirement in FR2.

2.4 Time domain resource allocation
In WF [1], time domain resource allocation is agreed to use slot based transmission for FR1, FFS is not-slot based transmission for FR1, and FFS is FR2. 

· Time domain resource allocation

· For FR1, slot based transmission is tested, FFS non-slot based transmission 

· For FR2, FFS for slot-based or non-slot based transmission

· FFS resource mapping type (type A or type B)

For FR1, at least slot based transmission is tested, and resource mapping type of slot based is only type A. 
For FR2, at least non-slot based transmission and resource mapping type B should be used for PUSCH performance requirements. 

Proposal 4: For FR1, at least slot based transmission and resource mapping type A, and for FR2, at least non-slot based transmission and resource mapping type B should be used for NR BS demodulation performance requirement.  

2.5 MCS
It has already agreed to select from QPSK, 16QAM and 64QAM, but pi/2-BPSK is FFS. In the point of UE capability, the modulation scheme of pi/2-BPSK is mandatory capability. For performance requirement, it should be considered to use pi/2-BPSK. 
Proposal 5: MCS is selected from pi/2-BPSK. QPSK, 16QAM and 64QAM   
2.5 Frequency hopping
In the current agreement, it is agreed to be disable for frequency hopping in the test, and FFS is whether to introduce specific test case for frequency hopping. However, frequency hopping is useful for improving cell coverage in the actual fading environment in also NR. In addition, in E-UTRA, some performance requirement is tested under frequency hopping on condition. Hence, it should be considered to use frequency hopping for specific test case. At least LTE equivalent is necessary to be tested.
Proposal 6: It should be considered to configure frequency hopping on in specific NR BS demodulation performance requirement.

2.6 LBRM
In the current agreement, it is agreed to be disable for limited buffer rate matching (LBRM) in the test, and FFS is whether to introduce specific test case. However, LBRM is one of the function in base band. To guarantee the performance of LBRM, it should be enable in some specific tests. 

Proposal 7: It should be considered to configure LBRM on in specific NR BS demodulation performance requirement.
3. Conclusion
In this contribution, we provide our views on PUSCH BS demodulation test setup. Our proposals are summarized below.
Proposal 1: Option 2 should be adopted for transmission scheme.   
Proposal 2: Option 3 is suitable for DMRS design in NR BS demodulation performance.

Proposal 3: PTRS is introduced for NR BS demodulation performance requirement in FR2.

Proposal 4: For FR1, at least slot based transmission and resource mapping type A, and for FR2, at least non-slot based transmission and resource mapping type B should be used for NR BS demodulation performance requirement.  
Proposal 5: MCS is selected from pi/2-BPSK. QPSK, 16QAM and 64QAM   

Proposal 6: It should be considered to configure frequency hopping on in specific NR BS demodulation performance requirement.
Proposal 7: It should be considered to configure LBRM on in specific NR BS demodulation performance requirement.
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