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1 Introduction
The issue of how t specify in-band clocking for FR2 has been discussed for many meetings. In the last meeting a compromise agreement was reached using a differential blocking interferer level. 

Many simulations have been made during the work item which have been used to reach the compromise, but these results of which have not yet been formally captured.

As the issue was quite complex it would be useful to capture the inputs to the decision making process and the eventual means of compromise in the TR.
The tables 10.5.3.3-1 and 10.5.3.3-2 are intended to capture the summary of the results of the various companies simulations, the results for Huawei have been filled in with the intention of adding those form other companies as requested.
2 Text Proposal:

TR37.817 v0.5.0 
--------------Start of text proposal-------------
10.5
OTA In-band selectivity and blocking

Detailed structure of the subclause is TBD.

10.5.1 General

The narrowband blocking specified for E-UTRA is based on single PRB interferer capturing the co-existence in bands with narrow band systems such as GSM. As FR2 bands would be dedicated to NR and minimum bandwidth is 50 MHz and even adjacent bands e.g. in 23.6-24 GHz has carrier bandwidth of 100 MHz and 200 MHz, there is no need for narrowband blocking requirements for FR2 and thus a narrowband blocking requirement should not be specified. 
10.5.2
Adjacent channel Selectivity (ACS)

{Same subsection heading as in conducted part} 
10.5.3
In-band Blocking

10.5.3.1
General

OTA blocking interference levels are based on statistical analysis of power levels in simulated networks. The interfere power levels are based on a statistical analysis and as such do not represent a worst case and cannot be attributed to a specific direction. 

The OTA RF requirement places the interfere and the wanted signal in the same direction for simplicity, however this is not intended to represent a real scenario, where such an event is very low probability as interferers are large and tend to be lose to the antenna and wanted signals at sensitivity are small and tend to be far from the antenna. The RF requirement ensures however that if the hardware can demodulate the specified wanted signal in the presence of the specified interferer level (from the same direction) then it will provides sufficient performance to maintain the same probability of protection sown in the simulations, and hence in actual real world scenarios.

10.5.3.2
FR1

In-band blocking for BS type 1-O uses the same approach as that used for E-UTRA AAS as described in TR 37.843. Wanted signal and interferer levels are adjusted to be in line with NR channel BW and FRC’s.

Both the in band interferer and the wanted signal have requirements at 2 power levels associated with OTA REFSENS and minSENS.

10.5.3.3
FR2

BS type 2-O has a number of differences when considering the OTA blocking levels. 

· There are no conducted requirements so simulation of conducted interferer power levels do not give a final OTA power level.

· Beam forming is a mandatory requirement in order to overcome the path loss.

· A wide range of implementations with varying antenna maximum beam forming gain are envisaged.

· Different beam forming architectures result in different statistical spread of interferer power at the active Rx input (i.e the LNA).

Traditionally the in-band blocking level has been analysis on a statistical basis based on the 99.99% probability of an interferer being possible. This has been used since UTRA where WCDMA modulation was susceptible to blocking and the entire system would be blocked if such an event occurred. The NR OFDMA scheme is such that in the event of a blocking scenario only a single  UE will be affected for a short time, hence it was been agreed that a lower probability is acceptable.
In the past the wanted signal has not been considered when studying the interferer level, however with an OTA requirement and a beam forming system when considering a statistical worst case it is important to consider both the wanted and the interfering signal, the difference between the wanted signal and the interferer is also important.

Initially the probability of the interferer alone was simulated looking at the same scenarios identified in the co-existence simulation in TR 38.xxx [xx] {SI TR}. The following results were documented by the different companies:

Table 10.5.3.3-1. FR2 in-band blocking OTA power level results based on co-existence scenarios

	Company
	Huawei
	[Nokia]
	[Ericsson]
	…

	T-Doc
	R4-1705291
	 
	 
	 
	 
	 
	 

	Probability (%)
	99
	99.99
	 
	 
	 
	 
	 
	 

	OTA Power at array input (dBm)
	-80.35
	-68.13
	 
	 
	 
	 
	 
	 

	OTA Power at element input (dBm)
	-72.28
	-59.63
	 
	 
	 
	 
	 
	 


The power at the array input represents an implementation which uses RF beam forming so that the received signal power levels experience the full antenna gain, the power at the element input represents an implementation which uses BB beam forming so the received signal power levels are subjected only to the gain of the antenna element.  

Further analysis of the ratio between the wanted signal and the interferer showed that when considering the delta between the wanted and the interferer the difference between architectures was not as large.

Considering the interferer power level as a delta from the wanted signal level also prevents interference power levels getting excessively large if the antenna gain is high.  

Table 10.5.3.3-2. FR2 in-band blocking delta between wanted and interferer results based on co-existence scenarios

	Company
	Huawei
	[Nokia]
	[Ericsson]
	…

	T-Doc
	R4-1703822
	 
	 
	 
	 
	 
	 

	Probability (%)
	0.1
	
	
	 

	Delta (dB)
	33 (Note 1)
	 
	 
	 

	Note 1: Original results was 27dBm based on 200MHz CH BW, adjusted by 6dB for 50MHz FRC.
 


It was agreed that the specification for the interferer power level will be 33dB higher than the OTA REFSENS power level.

For BS type 1-O a 2 level a similar method was used to maintain a constant delta between the wanted signal and the interferer, however for BS type 1-O a 2 level system is used where OTA REFSENS is used to ensure the interferer is at a sufficiently high level, and minSENS is used to ensure the system is also capable of  providing the same protection at low signal levels (and corresponding lower interferer levels. This is further described in TR 37.843 [xx].

For FR2 there is only a single sensitivity metric, that being OTA REFSENS, this leads to a single set of levels for the blocking  requirement, however as BS type 2-O has mandatory beam forming and OTA REFSENS includes the beam forming gain, this is sufficient.

This can be seen by applying the   33dB requirement to the co-location simulation case:

The antenna gain in the simulations was based on a 16x8 element (0.5λ spacing) antenna with a gain of approx 20dBi.

The OTA REFSENS in such as case would be:
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Assuming a 2dB IM and 0dB SINR 
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Using 33dB delta between  wanted and interferer gives an interfere power level of -72dBm, which is consistent with the absolute power levels shown n table 10.5.3.3-1.

--------------End of text proposal-------------
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