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1 Introduction
In-band blocking for FR2 has been discussed for some time without any significant progress, as we must finalize a NR requirement in the next meeting it is clear that the solution will have to be some sort of technical compromise.

In this proposal we highlight our thoughts on the requirement and propose a compromise solution.

2 Discussion

2.1 Previous contributions
Interfere level only

Our interferer level simulations which have been carried out on the interfere level alone were documented in [1]. It is well known that both the equivalent conducted power level and the OTA power level varies depending on the architecture of the beam forming.
A full digital beam forming system the interfere is dependent on the spatial pattern of the element in [1] we found that worst case deployment gave the following equivalent conducted power level:
	 
	Conducted power level (dBm)

	 
	Probability

	 
	99
	99.99

	array
	-59.7
	-42.09

	element
	-66.2
	-54.3


It is worth noting that the worst cases were not always the same deployment scenario,
And the following OTA power level
	
 
	OTA power level (dBm)

	 
	Probability

	 
	99
	99.99

	array
	-80.35
	-68.13

	element
	-72.28
	-59.63


It is clear that a single value is not suitable for both architectures so a value of 69dBm is proposed, this will give a lower statistical probability for the analog beam forming system than it does for the digital system, but is a reasonable compromise considering the results.

Delta between wanted and interferer

As the wanted signal is not considered in the interfere only simulation more simulations were considered whet both the wanted signal and the interferer were studies and the difference between the 2 was looked at. It was found that under this analysis the difference between the architectures was not as great.

The results in [2] show that for  a 0.1% probability the difference between the blocker and the wanted signal is 27dB.

2.2 Proposed requirement

It is important to consider the wanted signal level and hence the reference/minimum sensitivity level when looking at the blocking level.

There are 2 ways which the delta figure can be applied to find absolute interfere and wanted power levels

1. Use the minimum sensitivity requirement and add the delta to find the interferer.

2. Use the interferer power level and subtract the delta to find the wanted signal level.

For GFR1 and AAS we use both these methods and have a 2 level requirement, however it is not clear if this is necessary for FR2.

Assuming a 11dB noise figure and 1 1 dB implementation margin for a 200MHz CBW the equivalent minimum conducted sensitivity is:


PREFSENS_cond = -174+10log10(200MHz) + 11+1 = -79dBm
As the co-existence simulations were carried out with a 16x8 element antenna with 0.5λ element spacing the assumed gain is given by :


GANT = D-LANT_LOSS-LOFF_PEAK = 26.2 – 3 -3 = 20.2dBi
So

PREFSENS_OTA = PREFSENS_cond -20.2 = -99.2dBm
Using the value of 27dB to calculate the interfere level this would give -99.2+27 = -72.2dBm
There is hence only a 3dB difference between method 1 and method 2, it seems therefore unnecessary to specify a 2 level requirement in the same way as FR1, a single level referenced to minimum sensitivity is sufficient.
Proposal1: A single level blocking requirement is specified using the minimum sensitivity level as an absolute reference for both the wanted and the interfering signals.

Whilst the minimum sensitivity level itself is used for calculating the interfere power level, the actual wanted signal for the requirement must allow for some degradation so minimum sensitivity + 6dB is used.

Proposal2: minimum sensitivity +6dB is used as the wanted signal for the requirement.

The advantage of using this method is that it is likely that multiple minimum sensitivity requirements will be specified based on antenna gain category [3].

As the delta between the wanted and the interfere is a very important design parameter in terms of ADC range, LO PN etc, it is not desirable to have the delta changing as antenna gain changes. If the interferer were constant and the wanted signal level changed with antenna gain then this would restrict making systems with higher antenna gain – this is clearly not a sensible thing to do, hence maintaining a constant delta and offsetting the interferer level based on the wanted signal level provides as stable blocking requirement.

Note. The delta is being set based on a single antenna gain assumption used in the co-location simulation work. To be thorough then scenarios using all antenna gain cases should be simulated and the delta set on the results of all those scenarios. However considering the time available this is not possible. It is also consistent with previous work where requirements were set based on the simulated cases only and not all antenna gain cases were considered. As the analysis is statistical in nature any errors will result in changes in probability rather than serious failure of the system.

Proposal 3: The in-band blocking interferer level is set as minimum sensitivity + 27dB
3 Summary
The FR2 OTA in-band blocking requirement has been discuses for some time and many simulations have been carried out. However it is clear that there is not a single solution that will offer the same probability of protection for all BS architectures equally.
As the requirement is based on probability and we have been investigating protection between 99.99% and 99% it is reasonable to compromise on a requirement where the probability is in this range for all implementations.

As it is important to finish the NR specification in the next meeting it is important that a compromise is made.

A brief summary of the Huawei contributions shows that based on interfere analysis alone we have proposed an OTA interferer level of -79dBm and that looking at the delta between the wanted and the interferer we have proposed a value of 27dB.

Considering the 2 level approach used in FR1, the figure of 27dB can be applied to either the absolute interferer level to get a wanted signal level or applied to the minimum sensitivity to obtain an absolute interferer level.

In this case the difference between the levels is only 3dB so the 2 levels can be merged. As there are likely to me a number of minimum sensitivity requirements based on the antenna gain category it makes more sense to use the minimum sensitivity as the reference for the interferer.

The following 2 proposals are hence made.

Proposal1: A single level blocking requirement is specified using the minimum sensitivity level as an absolute reference for both the wanted and the interfering signals.

Proposal2: minimum sensitivity +6dB is used as the wanted signal for the requirement.

Proposal 3: The in-band blocking interferer level is set as minimum sensitivity + 27dB

These proposals provide a simple in-band blocking requirement which based on simulation offers better than 99% probability of protection and can be used for all implementations.
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