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

	· UE
· Whether to introduce NPDSCH performance requirements with multi-TB scheduling.

· Option 1: Yes

· Option 2: No


In this contribution, we give our discussions on NPDSCH 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 1 (Simulation assumptions are reflected in appendix in Table 3). From the simulation results, the time diversity gain increases as the number of repetitions increases. The performance gain reaches 1.06 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.
Table 1Summary of simulation results
	TBS(bit)
	NSF
	NRep
	Length

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

	
	
	
	
	Interleaving
	Non-interleaving
	

	1032
	10
	4
	40
	-0.67
	-0.67
	0

	1032
	10
	8
	80
	-2.81
	-2.51
	0.30

	1032
	10
	16
	160
	-5.79
	-5.06
	0.71

	1032
	10
	32
	320
	-8.73
	-7.67
	1.06


Proposal 1: Verify the performance of NPDSCH for multi-TB with interleaving. 
3   Discussion on simulation parameters 
As can be seen from the simulation results in section 2, the gain can reach 1.06dB when NSF =10, NRep =32. The number of repetitions is not very high, which will not increase the complexity of the test, so we propose to Table 2 as the final simulation parameters. Both TDD and FDD mode should be tested.

Table 2: Simulation parameters 
	Parameter
	Value

	System bandwidth
	180 kHz

	Carrier frequency
	900 MHz

	Operation mode
	Stand alone

	Antenna configuration
	1T1R

	Channel model
	TU 1Hz

	Frequency error
	0 Hz

	Timing error
	0μs

	Performance target
	SNR@75% of  maximum throughput 

	Channel estimation
	Realistic cross-sub-frame channel estimation

	NSF
	10

	Repetition number 
	32


Proposal 2: Use Table 2 as the simulation parameters, both TDD and FDD mode should be tested.
4   Conclusion
In this contribution we give our proposals:
Proposal 1: Verify the performance of NPDSCH for multi-TB with interleaving. 

Proposal 2:  Use Table 2 as the final simulation parameters, both TDD and FDD mode should be tested.
5   Reference
[1] R4-2002425 Way forward on LTE UE and BS performance requirements for additional enhancements for NB-IOT. Huawei, HiSilicon.
6   Appendix

Table 3 Simulation parameters 
	Parameter
	Value

	System bandwidth
	180 kHz

	Carrier frequency
	900 MHz

	Operation mode
	Stand alone

	Antenna configuration
	1T1R

	Channel model
	TU 1Hz

	Frequency error
	0 Hz

	Timing error
	0μs

	Performance target
	SNR@75% of  maximum throughput 

	Channel estimation
	Realistic cross-sub-frame channel estimation

	NSF
	10

	Repetition number 
	4,8,16,32


