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1   Background
As the last meeting, the way forward [1] was agreed and open issues for performance of NPUSCH are as follows: 

	· BS

· Whether to introduce NPUSCH format 1 performance requirements with multi-TB scheduling.

· Option 1: Yes

· Option 2: No

· Whether to introduce NPUSCH format 1 performance for coexistence of NB-IoT and NR
· Option 1: No 
· Option 2: Evaluate the performance for case of symbol-level reservation including the DMRS symbols


In this contribution, we give our discussions on NPUSCH performance requirements for additional enhancements for NB-IOT
2   Discussion on performance requirements for multi-TB 
The performance gains of two-TB with interleaving are shown in Table 2 and simulation assumptions are shown in table 1.  From the simulation results, the time diversity gain increases as the number of repetitions increases. The performance gain reaches 1.28 dB when the number of sub-frames scheduled is 10 and the number of repetitions is 32. We cannot ignore this gain, especially when the number of repetitions is particularly large.
In addition, the number of HARQ processes supported by the NPUSCH of Rel-16 has changed from 1 to 2. This is a new feature which changes the structure of receiver we should consider about.
Table 1: Simulation parameters
	Parameter
	Value

	Number of tones
	12

	SCS
	15kHz

	Antenna configuration
	1T1R

	Channel model
	ETU 1Hz

	Frequency error
	0Hz

	Timing error
	0μs

	Performance target
	SNR@ 70% of maximum throughput

	NRU
	10

	Repetition number
	8,16,32

	HARQ process
	2


Table 2: Summary of simulation results
	TBS(bit)
	NRU
	NRep
	Length

(NRU * NRep )
	SNR@70% of maximum throughput
(dB)
	Gain of interleaving
(dB)

	
	
	
	
	Interleaving
	Non-interleaving
	

	872
	10
	8
	80
	-2.73
	-2.37
	0.36

	872
	10
	16
	160
	-5.78
	-5.13
	0.65

	872
	10
	32
	320
	-8.79
	-7.51
	1.28


Proposal 1: Define NPUSCH performance requirements with two HARQ processes and two interleaved TBs transmission.  
3   Discussion on performance requirements for coexistence of NPUSCH format 1 and NR
According to the agreements of RAN1, NPUSCH can reserve a part of symbols including DMRS for NR transmission, which will cause the change of the reference signal structure of NPUSCH. But firstly, we should try to avoid reserving the symbol where the DMRS is located for NR transmission. Secondly, even if the symbol where the DMRS is located is dropped, since NB-IOT is generally located in a low Doppler environment, the impact of DMRS symbol dropped is limited, and the receiver can use cross-carrier channel estimation to compensate for the performance loss caused by the DMRS symbol reduction. In summary, we support option 1.
Proposal 2: No need to define the performance requirements of coexistence of NPUSCH format1 and NR.
4   Discussion on Simulation parameters 

As can be seen from the simulation results in section 2, the gain can reach 1.28dB when NRU =10, NRep =32. We can obtain a gain of 1.28dB under the simulation parameters in Table 3 and the number of repetitions is not very high, which will not increase the complexity of the test, so we recommend using Table 3 as the simulation parameters.

Table 3: Simulation parameters

	Parameter
	Value

	Number of tones
	12

	SCS
	15kHz

	Antenna configuration
	1T1R

	Channel model
	ETU 1Hz

	Frequency error
	0Hz

	Timing error
	0μs

	Performance target
	SNR@ 70% of maximum throughput

	NRU
	10

	Repetition number
	32

	HARQ process
	2


Proposal 3:  Use Table 3 as the simulation parameters.
5   Conclusion
In this contribution we give our observations and proposals:
Proposal 1: Define NPUSCH performance requirements with two HARQ processes and two interleaved TBs transmission. 
Proposal 2: No need to define the performance requirements for coexistence of NPUSCH format1 and NR.
Proposal 3: Use Table 3 as the simulation parameters.
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