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1 Introduction
In RAN1 #88bis meeting,   simulation assumption for NPRACH reliability was discussed. It was agreed to further discuss the details of the simulation in the following email discussion.
In this contribution, we summarize the email discussion result.
2 Email discussion 
	Company
	View

	ZTE
	    Performance metrics: 

Performance Metric 

Description 

NPRACH false alarm 

Conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise. 

NPRACH ToA estimation comparison (optional) 

ToA estimation performance compare with the case where there is no NPRACH inter-cell interferer



    Link level simulation assumptions 

Parameters         
Description 

Channel model 
TU 

Doppler spread 
1 Hz 

Antenna configuration 

1Tx, 2Rx 

Frequency error 

Normal(0, [200]) Hz 
Frequency drift 
±22.5 Hz/s 

Cell radius 

1732m 

Timing uncertainty         

randomly selected from [0 MaxRTD], where MaxRTD is calculated according to the cell radius 

NPRACH inter-cell interferer power 
-6dB, -3dB, 0dB, 3dB, 6dB 
NPRACH resource overlapping percentage between interfering  UEs and target UE 

25%,50%, 75%, 100%



	Huawei
	WID clear states “If found necessary, reduce false alarm probability for NPRACH detection due to inter-cell interference on NPRACH”. Although companies can voluntarily report those impact on ToA estimation optionally as you proposed, we still think it is not necessary to be included as part of performance metric.

Actually, the frequency error you proposed is not aligned with the agreed link level simulation parameters table. We understood the table of link-level parameters was discussed online as applying to both cell range and false alarm which is why both are mentioned in the bullets just above the table. But it seems we agree that the parameters should be the same, so then a reference to the existing table, plus any additional rows, would be simpler for reference purposes.



	Ericsson
	To trigger further discussion we have drafted the attached ppt that attempts to describe a relevant system scenario worth to study when considering NPRACH false detection. It also presents a possible NPRACH configuration that can be used as starting point for discussing NPRACH inter-cell interference. Finally it also contains some proposals on where RAN1 should put its focus.

What we have understood from the early discussions is that one important scenario to consider is when preambles from UEs in a high CE level (1 or 2) is interfering the NPRACH resources configured for CE level 0 in the victim cell. Our input intended to show that such scenarios can be avoided with simple network planning. 

We would further like to see the motivation behind the proposed I/N0 range (or is it a SINR or  C/I range that is proposed?). This range will be highly important when we move forward and needs to be justified by system level I/N0 distributions. We e.g. don’t believe its appropriate to assume positive values when considering interfering UEs from high CE levels. If those UEs are in extended coverage in their serving cell their signal should be far below the noise floor in a neighbor cell.

We also wonder where these NPRACH overlaps come from? Also this needs to be motivated. Our input discussed around cell loads targeted for NB-IoT and thereto associated NPRACH configurations. We would like to understand the likelihood of the overlaps you mention in a real deployment.

On the NPRACH overlap we agree to that the proposed value range can be considered as a starting point for the simulations. But the likelihood of these levels of overlap must be assessed at a later stage to understand the likelihood of false detection. Here it is important to consider NPRACH resources configured to handle high load scenarios. This discussion cannot be avoided, so that’s why we attempted to start this already now. We welcome input from other companies on this matter at the next RAN1 meeting.

The relevant SNR/INR/RSRP range to study this will depend on the CE levels that are considered. In the attachment we now show preliminary SNR/INR/RSRP distributions for the case of CE level 0 devices interfere CE level 0 NPRACH resources.

It is seen that for this case, and the configurations assumed in the attachment, that the I/N range for interfering devices that is relevant to study is -5 to +5 dB. Some margin on top of this due to measurement uncertainties is likely good to consider. It is also seen that the likelihood of having interfering devices in this range is low.

We are still not sure what is meant by “NPRACH inter-cell interferer power over target UE”. On link level should we not configure the NPRACH detector to detect wanted preambles in a certain SNR range in which the wanted NPRACHs are expected to arrive. And then instead of NPRACHs from devices in the serving cell we transmit interfering NPRACHs from neighboring cells in an INR range that is similar to the wanted signal SNR range. We reason more around this in the attachment.

But it is important to note that the relevant SNR/INR/RSRP range depends on the studied CE level. So the here discussed range is only applicable when CE 0 devices interfere a CE 0 NPRACH resource. For other combination of CE levels additional sets of SNR/INR/RSRP ranges needs to be looked at. Our proposal is therefor that each company declares (and motivates) the SNR/INR/RSRP range simulated on link level. 




In the end, the following was agreed

	Parameters         
	Description 

	Cell radius 
	1732m 

	ToA distribution of interferer         
	Randomly selected from a uniform distribution [0 MaxRTD], where MaxRTD is calculated according to the cell radius 

	
	

	NPRACH inter-cell interferer power over target UE 
	Companies to declare and motivate values used 

	NPRACH inter-cell interferer power over noise
	Companies to declare and motivate values used

	NPRACH resource overlapping percentage between interfering  UEs and target UE 
	25%, 50%, 75%, 100%


Note: For NPRACH overlap , the values given are considered as a starting point for the simulation, and will be assessed at a later stage. Also, companies are welcome to bring up any other issue (for example, impacts of asynchronous network) in the discussion tdocs.
3 Conclusions
In this contribution, we summarize the email discussion result. The following is agreed 
	Parameters         
	Description 

	Cell radius 
	1732m 

	ToA distribution of interferer         
	Randomly selected from a uniform distribution [0 MaxRTD], where MaxRTD is calculated according to the cell radius 

	
	

	NPRACH inter-cell interferer power over target UE 
	Companies to declare and motivate values used 

	NPRACH inter-cell interferer power over noise
	Companies to declare and motivate values used

	NPRACH resource overlapping percentage between interfering  UEs and target UE 
	25%, 50%, 75%, 100%


Note: For NPRACH overlap , the values given are considered as a starting point for the simulation, and will be assessed at a later stage. Also, companies are welcome to bring up any other issue (for example, impacts of asynchronous network) in the discussion tdocs.

