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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved.  In the previous RAN4 meeting (RAN4#86bis), it was decided to define BS demodulation requirements for PUSCH, PUCCH, PRACH [1] in FR1 and reuse the same for FR2 unless no technical issues are identified.
In this contribution, we provide our views on PUSCH demodulation requirements for NR. 
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In this section, we outline our views on some of open issues for NR PUSCH. 
A. DMRS Configuration:  Unlike LTE, NR defines different DMRS configurations for different scenarios. 

Table 1 Possible DMRS Configurations in NR
	DMRS Type

	Number of front loaded symbols

	Maximum number of additional symbols


	Type 1

	Single
	1, 2, and 3

	
	Two
	1

	Type 2
	Single
	1, 2 and3

	
	Two
	1



As shown in Table 1, NR defines two types of DMRS configurations where DMRS Type 1 has more RE density per RB than Type 2.  Each Type can be single symbol front loaded or two symbol front loaded. In addition, NR provides an option to configure additional DMRS symbols. The maximum number of additional DMRS symbols depends on the number of OFDM symbols per slot. For 14 OFDM symbols per slot case, a maximum of 3 additional DMRS symbols are possible for single symbol front loaded DMRS.  For two symbol front loaded case, a maximum of 1 additional DMRS is possible for both Type 1 and Type 2.  Since we can’t define performance requirements for each case, we would like to minimize the simulation and standardization effort by eliminating some cases. The assumptions for DMRS in PDSCH demodulation requirements can be reused for PUSCH demodulation. 







Hence we propose
Proposal 1: For PUSCH demodulation requirements, reuse the same assumptions of DMRS for PDSCH demodulation 
B. MCS/TBS:   In the previous meeting it was decided to use QPSK/16QAM/64QAM/256QAM for FR1 and QPSK/16QAM/64QAM for FR2. However, it should be noted that channel coding scheme for NR is different compared to LTE. Two base graphs are used in NR. We would like to mention that we need test cases which cover both the base graphs.  Hence we propose

Proposal 2: For defining NR PUSCH demodulation performance, RAN4 should consider cases which cover both LDPC base graphs
C. PTRS:   In NR, a new reference signal for phase compensation is defined. Since PTRS is mainly useful for FR2, we would like to define performance requirements for FR2 only and we don’t see any use case in FR1. Hence we propose:
Proposal 3: For defining NR PUSCH demodulation performance, PTRS configuration is used only for FR2
D. Transmission Schemes: Note that NR defines codebook based transmission and non codebook based transmission for PUSCH. We would like to define performance requirement for both the transmission schemes. Note that non codebook transmission can be considered as an open loop scheme similar to transparent scheme for PDSCH and is very useful for high mobility scenarios. Hence we propose: 
Proposal 4: RAN4 should define performance requirements for both codebook based and non codebook based transmission schemes
E. Performance Metrics: In our view RAN4 should use spectral efficiency as the performance metric for a given SNR (without any co-channel interference). Since various bandwidths are possible in NR, RAN4 should fix the number of RBs allocated for a given channel bandwidth.  

Proposal 5: For defining performance requirement RAN4 should use spectral efficiency vs SNR as the performance criteria
Conclusions
In this contribution we outlined our views on NR PUSCH demodulation requirements. Based on our observations we recommend
Proposal 1: For PUSCH demodulation requirements, reuse the same assumption of DMRS for PDSCH demodulation 
Proposal 2: For defining NR PUSCH demodulation performance RAN4 should consider the cases which cover both the LDPC base graphs
Proposal 3: For defining NR PUSCH demodulation performance, PTRS configuration is used only for FR2
Proposal 4: RAN4 should define performance requirements for both codebook based and non codebook based transmission schemes
Proposal 5: For defining performance requirement RAN4 should use spectral efficiency vs SNR as the performance criteria
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