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1   Background
 At the last meeting, the WF [1] for Rel-16 NPDSCH performance requirements was agreed. The open issues are summarized as follows:

	· UE
· FFS define performance requirements for NPDSCH with 2 HARQ processes (i.e., for Cat-NB2) and interleaved multi-TB scheduling

· Interested companies are encouraged to provide simulation results as per the simulation assumptions in slide#3, considering the test time and achievable SNR test point. 

· If performance improvements are observed as per the evaluations between the interleaved and continuous transmission, corresponding NPDSCH performance requirements definition can be considered

· FFS the detailed parameters and test applicability if RAN4 will define the test case.


In this contribution, we give our discussions on the remaining issues.
2   Discussion
2.1   Simulation results 
We give our simulation results in table 1 as per the simulation assumptions in WF [1] slide#3. 

Table 1: Simulation results of NPDSCH
	TBS(bit)
	NSF
	NRep
	Antenna
	SNR@70% of maximum throughput
(dB)
	Gain of interleaving
(dB)

	
	
	
	
	Interleaving
	Non-interleaving
	

	1032
	10
	32
	1T1R
	-8.7
	-7.6
	1.1


The simulation results shows that the gain of interleaving can reach 1.1dB when NSF=10, NRep=32. The gain is obvious and we should define the case.
Observation: The gain of interleaving can reach 1.1dB when NSF=10, NRep=32.
Proposal 1: Define the performance requirements for NPDSCH with 2 HARQ processes (i.e., for Cat-NB2) and interleaved multi-TB scheduling
2.2   Discussion on simulation assumption and test applicability

Test time
We want to reuse the existing case in TS 36.101 to verify this feature, but in the existing case, the longest TB duration is only 256ms for NPDSCH and the gain for scheduling inter-leaved multi-TB is limited under such condition. In order to better verify this feature, we propose to use a longer TB duration as the simulation assumptions, i.e. NSF=10, NRep=32. 
Considering that some cases of Rel-13 NPDCCH have much longer test times (e.g. Table 8.12.2.1.1-1 in TS 36.101: repetition number: 1024), so we think that 320ms in this feature is acceptable.
In summary, we propose to use Table 2 as final simulation assumptions.
Table 2: Final simulation assumptions

	Parameter
	Value

	System bandwidth
	200 kHz

	Operation mode
	Stand alone

	Antenna configuration
	1T1R

	Channel model
	ETU 1Hz

	Frequency error
	0 Hz

	Timing error
	0μs

	Performance target
	SNR@70% of  maximum throughput

	NSF
	10

	Repetition number
	32

	Transmission mode
	Interleaved

	HARQ process
	2

	Carrier Type
	Non-anchor

	TB size
	1032

	Duplex mode
	HD-FDD


Proposal 2: Use Table 2 as the simulation assumptions for NPDSCH with interleaved multi-TB scheduling performance requirements definition.
Test applicability

RAN4 can consider to define related performance requirements with test applicability rule if company has concern on the number of test, i.e. UE has passed the NPDSCH performance requirements with interleaved transmission, the test cases defined in section 8.12.1.1.3 and 8.12.1.2.3 of TS 36.101 for NPDSCH with continuous transmission can be skipped. 
Proposal 3:  UE has passed the NPDSCH performance requirements with interleaved transmission, the test cases defined in section 8.12.1.1.3 and 8.12.1.2.3 of TS 36.101 for NPDSCH with continuous transmission can be skipped. 
3   Conclusion
In this contribution, we give our discussions on the remaining issues for NPDSCH performance requirements for additional enhancements for NB-IOT
We give our observations and proposals:
Observation: The gain of interleaving can reach 1.1dB when NSF=10, NRep=32.
Proposal 1: Define the performance requirements for NPDSCH with 2 HARQ processes (i.e., for Cat-NB2) and interleaved multi-TB scheduling
Proposal 2: Use Table 2 as the simulation assumptions for NPDSCH with interleaved multi-TB scheduling performance requirements definition.
Proposal 3:  UE has passed the NPDSCH performance requirements with interleaved transmission, the test cases defined in section 8.12.1.1.3 and 8.12.1.2.3 of TS 36.101 for NPDSCH with continuous transmission can be skipped. 
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