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NB M2M - Link-to-system Mapping Verification (update of GPC150090)
1 Introduction

This document presents both the downlink and uplink (class-B) verification results for the link-to-system mapping method described in [1].
This document is an update of [5]. Changes are highlighted in yellow background.
The updates of uplink pilot design and CBS tables in [6] have not been adopted in this document. They will be included in future update of this document.

2 Verification methodology
For producing the verification data, the signal power, interference power and noise power for each symbol in the link level simulation were collected and fed to the link-to-system mapping method described in sub-clause 3.2.5 of [1]. The verification data was then plotted and compared against the link level simulation curve to derive the modelling error. 
It was mistakenly stated in [5] that “Interference scenarios were generated by logging the interference variations in the system simulator”. The actual interference scenarios used are listed in Table 1, below. The range of relative noise power (i.e. [-30, 30] for the downlink and [-15, 15] for the uplink) was derived from the interference variations observed in the system simulator. For each simulated dB point (denoted by 
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), the SINR varies between 
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 and 
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+

x

 every 10 ms, with a 0.5 dB granularity.
Table 1. Interference scenarios
	Link direction
	Interferer/noise 
	Interferer/noise relative power level (dB)

	Downlink
	1) Co-channel1

2) AWGN
	1) 0

2) Randomly chosen from [-30, 30] dB every 10 ms, with a 5 dB granularity.

	Uplink
	1) Co-channel1

2) AWGN
	1) 0

2) Randomly chosen from [-15, 15] dB every 10 ms, with a 0.5 dB granularity.


3 Simulation assumptions
Link level simulation parameters are summarised in Table 2.
Table 2. Assumptions for link level simulations

	Parameter
	Value

	Frequency band
	900 MHz

	Propagation channel model
	TU

	Doppler spread
	1 Hz

	Timing error (ms)
	0

	Antenna configuration
	Downlink: 1T1R
Uplink: 1T2R

	Frequency error
	Downlink: ±45 Hz, See sub-clause 4.1 of [3].
Uplink: F_offset(t) = F_est_error + (F_drift_inactive *T_inactive)  + (F_drift_active * t). See sub-clause 3.1 of [3].

	Modulation and coding scheme (MCS)
	DL MCS-1,3,5,7,9. See [2] for the definition of DL MCS.

UL MCS-2,4,6. See [2] for the definition of UL MCS.

	CBS index
	DL CBS index 0,8,14.
UL CBS index 0,6,12.

See [2] for the definition of CBS and CBS index.


4 Simulation results
4.1 Downlink
The downlink verification results are shown in Figure 1 to Figure 15 where "sim" and "ver" stand for the link level simulation results and the verification results based on the mapping tables, respectively. Note that due to the variation of interference configuration within a burst period, the performance curves are not as smooth as the “normal” link level simulation results (i.e. those where only a “static” interference profile is applied).
The modelling errors are summarised in Table 3. The results indicate that the modelling error is less than 1 dB.
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Figure 1. Verification results for DL MCS-1, CBS = 48 bits
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Figure 2. Verification results for DL MCS-1, CBS = 432 bits
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Figure 3. Verification results for DL MCS-1, CBS = 720 bits
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Figure 4. Verification results for DL MCS-3, CBS = 48 bits
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Figure 5. Verification results for DL MCS-3, CBS = 432 bits
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Figure 6. Verification results for DL MCS-3, CBS = 720 bits
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Figure 7. Verification results for DL MCS-5, CBS = 48 bits
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Figure 8. Verification results for DL MCS-5, CBS = 432 bits
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Figure 9. Verification results for DL MCS-5, CBS = 720 bits
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Figure 10. Verification results for DL MCS-7, CBS = 144 bits
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Figure 11. Verification results for DL MCS-7, CBS = 1296 bits
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Figure 12. Verification results for DL MCS-7, CBS = 2160 bits
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Figure 13. Verification results for DL MCS-9, CBS = 288 bits
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Figure 14. Verification results for DL MCS-9, CBS = 2592 bits
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Figure 15. Verification results for DL MCS-9, CBS = 4320 bits

Table 3. Summary of modelling errors, downlink
	DL MCS
	CBS index = 0
	CBS index = 8
	CBS index = 14

	1
	0.0 
	0.7 
	0.5 

	3
	0.0 
	0.1 
	0.8 

	5
	0.0 
	1.0 
	0.3 

	7
	0.3 
	0.0 
	1.0 

	9
	0.2 
	1.0 
	0.0 


4.2 Uplink

The uplink verification results are shown in Figure 16 to Figure 24. The modelling errors are summarised in Table 4. Similarly to the downlink, the modelling error is found to be less than 1 dB.
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Figure 16. Verification results for UL MCS-2, CBS = 40 bits
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Figure 17. Verification results for UL MCS-2, CBS = 224 bits
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Figure 18. Verification results for UL MCS-2, CBS = 416 bits
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Figure 19. Verification results for UL MCS-4, CBS = 40 bits
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Figure 20. Verification results for UL MCS-4, CBS = 224 bits
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Figure 21. Verification results for UL MCS-4, CBS = 416 bits
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Figure 22. Verification results for UL MCS-6, CBS = 64 bits
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Figure 23. Verification results for UL MCS-6, CBS = 448 bits
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Figure 24. Verification results for UL MCS-6, CBS = 832 bits

Table 4. Summary of modelling errors, uplink
	UL MCS
	CBS index = 0
	CBS index = 6
	CBS index = 12

	2
	0.1
	1.0
	0.5

	4
	0.7
	0.6
	1.0

	6
	0.8
	0.6
	0.6


5 Conclusions
This document presents both the downlink and uplink verification results for the link-to-system mapping method provided in [1]. The results indicate that the modelling error is less than 1 dB.
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