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1 Introduction

The methodology of coexistence study for in-band and guard band operation has been captured in [1], where contains 3 steps to perform the whole study. 
· First step

· Computing the amount of power leakage:

· From NB-IoT to the N-th adjacent LTE PRBs. 

· From LTE to NB-IoT.
This step does not involve Monte-Carlo simulation. 

· Second step

· Use system level Monte-Carlo simulation to compute:

· the SINR distribution at n-th adjacent LTE PRB

· SINR distribution for NB-IoT users 

· Third step

· Determining the degradation:

· LTE throughput degradation due to NB-IoT
· NB-IoT degradation
However, there still be FFS part left for the third step as follows,
· The computation of LTE throughput degradation, i.e. how to map PRB level SINR, to user level SINR is FFS
· The computation of NB-IoT degradation (e.g. Outage) is FFS.
In this contribution, we discuss the performance degradation methodology of the third step for in-band and guard band operation and give a draft final output metric to collect each company’s simulation results in the attachment of this document.
2 Discussion

The output metric of simulation results for stand-alone operation was discussed in [2] and some primary discussion on the third step can be seen in [3]. For the in-band and guard band operation, basically it seems that the principle of SINR mapping to throughput adopted in TR36.942 [4] could be reused for LTE victim naturally while the degradation for NB-IoT victim could be similar as the output metric of stand-alone operation.
2.1 In-band operation
For LTE victim system, here throughput loss is considered to estimate the performance degradation. If assuming all of the LTE PRBs (except the punctured PRB for NB-IoT) are used for LTE uplink data only, the estimated throughput from the SINR value mapping defined in [4] could be reused. The throughput degradation for each PRB and overall LTE transmitting PRBs are summarized in Table 1, where the average throughput loss and 5%-ile throughput loss are observed fully aligned with the methodology in [4].
Table 1 Summary of LTE performance degradation
	Metric
	1st adjacent PRB (P1)
	2nd adjacent PRB (P2)
	3rd adjacent PRB (P3)
	other PRB (P4)
	Overall for adjacent user 16 PRBs (P5)
	Overall for all 49 PRBs (P6)

	Average throughput loss
	
	
	
	
	
	

	5%-ile throughput loss
	
	
	
	
	
	


Note that for each PRB, the average throughput loss is derived from the average SINR on this PRB with/without interfering and the 5%-ile throughput loss is derived from the 5%-ile SINR on this PRB with/without interfering, where,
1) P5 = (2*(P1+P2+P3) +10*P4)/16, which is assumed for the adjacent LTE user occupied 16 PRBs.
2) P6= (2*(P1+P2+P3) +43*P4)/49, which is assumed for the whole LTE available PRBs.
For NB-IoT victim system, same output of the simulation results could be reused as stand-alone case as follows,

Table 2 Summary of NB-IoT performance
	SNR loss
5%
	SNR loss
50%
	SNR loss
95%
	SNR loss
99%

	
	
	
	


2.2 Guard band operation

For LTE victim system, with some modification to reflect the assumption for guard band operation, the output simulation results could be example as follows.

Table 3 Summary of LTE performance degradation
	Metric
	1st adjacent PRB (P1)
	2nd adjacent PRB (P2)
	3rd adjacent PRB (P3)
	other PRB (P4)
	Overall for adjacent user 16 PRBs (P5)
	Overall for all 50 PRBs (P6)

	Average throughput loss
	
	
	
	
	
	

	5%-ile throughput loss
	
	
	
	
	
	


Note that for each PRB, the average throughput loss is derived from the average SINR on this PRB with/without interfering and the 5%-ile throughput loss is derived from the 5%-ile SINR on this PRB with/without interfering, where,

3) P5 = (P1+P2+P3 +13*P4)/16, which is assumed for the adjacent LTE user occupied 16 PRBs.

4) P6= (P1+P2+P3 +47*P4)/50, which is assumed for the whole LTE available PRBs.

For NB-IoT victim system, same output of the simulation results could be reused as in Table 2.
3 Conclusions
In this contribution we present the performance degradation methodology of the third step for in-band and guard band operation coexistence study. It is suggested that using the same output metric form to make the simulation results of in-band and guard band operation comparable. The draft collection spreadsheet is in the attachment of this document.
References
[1] R4-16xxxx, “Updated of the RAN4 TR for NB-IoT”, Huawei, Hisilicon
[2] R4-77AH-IoT-0152, “Summary of coexistence results for NB-IoT”, Ericsson
[3] R4-77AH-IoT-0071, “Simulations results for coexistence study NB-IoT in-band and guard band”, Ericsson
[4] 3GPP TR36.942, “Radio Frequency (RF) system scenarios”











































































