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1   Background
During RAN4#83 Hangzhou meeting, the well aligned initial simulation results from companies are provided [2]. In this contribution, we would like to discuss the NPDSCH signal transmission pattern for Rel-14 NB-IoT enhancements by following the same logic as discussed for Rel-13 NB-IoT [5, 6].
2   Discussion

2.1   Noc level for NPDCCH and NPDSCH
To avoid the NPDCCH impact to NPDSCH during the test, as discussed in Release 13 for NPDSCH, it is better to set different Noc level for NPDCCH and NPDSCH. To simplify the test setup, we propose to reuse the Noc setting as agreed for Release 13 in [5].

Proposal 1: Reuse the Noc different level setting for Release 13 NPDSCH test as following:

· Set -93dBm/15kHz for Noc in NPDSCH subframe 

· Set -99dBm/15kHz for Noc level in NPDCCH subframe 

· Noc should be -99dBm/15kHz for overhead channels as well during NPDCCH transmission

· Noc level during scheduling delay at the end of NPDCCH is set to -93dBm/15KHz

· Noc level during scheduling delay at the end of NPDSCH is set to -99dBm/15KHz 
2.2   Repetition number for NPDCCH
As per the simulation results for NPDCCH case 3 in Release 13 NB-IoT[3, 4] that has the same simulation conditions with Release 14 NB-IoT NPDSCH setting [1]. Here we also give some specific repetition number simulation results to facilitate the discussion.

Figure 1: Simulation results for Release 13 NPDCCH simulation case 3
Table 1: Simulation results @1% and @3% BLER for Release 13 NPDCCH simulation case 3

	NPDCCH (BLER)
	Repetition 2
	Repetition 4
	Repetition 8
	Repetition 16

	1%
	13.2
	10.4
	7.4
	4.3

	3%
	7.8
	5.7
	4.0
	0.9


The averaged simulation results for Release 14 NPDSCH as shown in [2] is 7.6dB with STD 1.3dB at 70% max throughput, the SNR for NPDCCH test scenario 3 with repetition 4 for 3% BLER is about 5.7dB as shown above, the gap between them is about 1.9dB, if we agree to reuse the ever agreed Noc level setting for Release 13 as suggested in proposal 1: -93dBm/15kHz for NPDSCH subframes and -99dBm/15kHz for NPDCCH subframes, there will be about 4dB margin between NPDSCH and NPDCCH. Also as we agreed in [8], considering the impact of NPDCCH 3% BLER, further 0.8dB margin can be added on top of the final averaged simulation results with impairments from companies plus the STD of the ideal simulation results, i.e. Averaged simulation results with impairments + STD of ideal simulation results + 0.8dB. 
Proposal 2: Set repetition 4 for NPDCCH during the NPDSCH test for NB-IoT enhancements.
Proposal 3: The final performance requirements equal to (the averaged simulation results with impairments + STD of ideal simulation results + 0.8dB).
2.3   Signal transmission pattern
There is no difference for the scheduling delay setting for 1 HARQ process with larger TBS, we propose to use the same scheduling delay setting as Release 13.

We can follow the same logic that minimize the test time for the scheduling delay of 2 HARQ processes. The scheduling delay should meet the time relationship as we discussed in [10] and also as shown below in Figure 2. The time relationship labeled with black and green for each of HARQ process is same as Release 13. The difference and new time relationship in NB-IoT enhancements are labeled with red which we should meet when we design the signal transmission pattern for 2 HARQ processes.
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Figure 2: Downlink timing relationship of 2HARQ processes
If we agree the NPDCCH repetition number 4 as proposed in our Proposal 2 and use the same scheduling for the first HARQ process as Release 13, to meet the above downlink timing relationship for 2 HARQ processes, we propose:

1) Set scheduling delay field 
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, i.e. for the second HARQ process, the delay between NPDCCH and NPDSCH is 4+
[image: image5.wmf]0

k

=12ms;

2) To minimize the time test, we also propose to set the repetition number for NPUSCH format 2 
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= 1, as per TS 36.508 Table 8.1.3.3.4-1, the default uplink setting is one tone with subcarrier spacing 15KHz, so 
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= 4 for NPUSCH format 2 according to TS 36.211 Table 10.1.2.3-1, 
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= 4 NB-IoT UL slots, i.e. 2ms. The ACK/NACK resource field is 0 which is same as Release 13, i.e. 
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3) To meet the minimal 1ms delay between the NPUSCH format 2 for the second HARQ process and the following NPDCCH transmission for the first HARQ process, as shown in the Figure 3 below, the delay between NPUSCH format 2 and the following NPDCCH is 9ms for the first HARQ process and 6ms for the second HARQ process.
As per the above test parameters configuration, we can get the whole picture of the signal transmission pattern when twoHARQ-ProcessesConfig is configured as below:
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Figure 3: Signal transmission pattern for 2 HARQ processes
Proposal 4: For one HARQ process for UE Category NB2 with larger TBS 936 bits, use the same signal transmission pattern as set for Release 13 UE Category NB1.

Proposal 5: For two HARQ processes, set the scheduling delay field 
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to 2, all other test parameters for the related NPDCCH and NPUSCH format 2 are same as Release 13 set for one HARQ process, i.e. 
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The specific test parameters can be set as following:

Table 8.12.1.1-2: Test Parameters of related NPDCCH and NPUSCH format 2 configurations 

	Parameter
	Unit
	Value

	DCI format
	
	DCI format N1

	scheduling delay field (
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	1 for the first HARQ process;
2 for the second HARQ processes if configured
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(ack-NACK-NumRepetitions)
	
	1

	ACK/NACK resource field
	
	0

	Reference channel for NPDCCH
	
	R.NB.3 for one NRS antenna port; R.NB.4 for two NRS antenna ports

	nPDCCH-startSF-USS
	
	1.5

	npdcch-Offset-USS-r13
	
	0


2.4   
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Value for NPDCCH

As per core specification TS 36.213 for the calculation of starting subframe for the NPDCCH candidates: 
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, where 
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, T≥4. As per the test parameters setting for Release 13, we know G(nPDCCH-startSF-USS) = 1.5, so 
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>=4. Considering the NPDCCH repetition number 4 as suggested in Proposal 2 and the signal transmission pattern described in Proposal 4 and 5, 
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Proposal 6: Configure 
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to 4 for the test parameters setting.
3   Proposals
In this contribution, we discuss all related test parameters for NB-IoT enhancements  test setup, as the analysis, we give our proposals as following:
Proposal 1: Reuse the Noc different level setting for Release 13 NPDSCH test as following:

· Set -93dBm/15kHz for Noc in NPDSCH subframe 

· Set -99dBm/15kHz for Noc level in NPDCCH subframe 

· Noc should be -99dBm/15kHz for overhead channels as well during NPDCCH transmission

· Noc level during scheduling delay at the end of NPDCCH is set to -93dBm/15KHz

· Noc level during scheduling delay at the end of NPDSCH is set to -99dBm/15KHz 

Proposal 2: Set repetition 4 for NPDCCH during the NPDSCH test for NB-IoT enhancements.
Proposal 3: The final performance requirements equal to the averaged simulation results with impairments + STD of ideal simulation results + 0.8dB.
Proposal 4: For one HARQ process for UE Category NB2 with larger TBS, use the same signal transmission pattern as set for Release 13 for UE Category NB1.

Proposal 5: For two HARQ processes, set the scheduling delay field 
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to 2, all other test parameters for the related NPDCCH and NPUSCH format 2 are same as Release 13 one HARQ process, i.e. 
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Proposal 6: Configure 
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to 4 for the test parameters setting.
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