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Introduction
During the last RAN4#82 meeting a WF on NR BS receiver  requirement was approved that include elements related to the blocking requirements for NR. In that WF, further investigation is suggested for the interfering signal power level and frequency range for NR BS out of band blocking requirements operating in both above and below 6GHz. 
In this contribution we discuss further these related blocking requirements with focus on NR  BS operating above 6GHz and we make proposals for applicable interfering signal type and frequency range. 
Discussion

During the last RAN4#82 meeting in Athens, WF on blocking requirements was agreed as part of the NR BS receiver requirements in [1]. The part of the WF on out of band blocking is as indicated below.
· To further check the interfering signal power level and frequency range of out of band blocking instead of reusing directly as E-UTRA BS for both above 24GHz and below 6GHz. 
       In the absence of guidance on frequency range for out of band blocking requirements for NR, to further check if the proposal to adopt the range from 30 MHz to 26GHz for frequency bands above 6 GHz up to 13GHz and 30MHz to 2nd harmonic for above 13 GHz bands is acceptable or to consider alternative proposal.        
In this contribution we focus on out of band blocking for NR BS operating in bands above 6GHz. There are two elements on blocking to consider according to the WF in [1];

· Interfering signal frequency range
· Interfering power level

In addition, although not captured in the WF, the type of interfering signal, i.e. whether it is CW or something else, is still not decided and need to be considered.

For the interfering signal frequency range, it was observed in [2] that there is no guidance by the international and regional regulators on frequency range for out of band blocking for radio system operating in bands above 6GHz. However, receiver requirements in CEPT including blocking are considered part of the essential requirements. As such ETSI adopted in its standards the applicable frequency range of spurious emissions which is recommended in the ITU-R [3] and CEPT [4] as the frequency range for the blocking interfering signals. 
It is therefore proposed to apply the interfering signal frequency range for blocking requirements for NR to be 30 MHz to 26GHz for frequency bands above 6 GHz up to 13GHz and 30MHz to 2nd harmonic for above 13 GHz bands.

ETSI standard EN 301 390 [5] utilises these frequency ranges as guidance for Point to Point and Point to Multi-Point (PMP) radio systems  to provide minimum level of receiver immunity at antenna port. It further considers the application of CW interference as a suitable and easy to perform criterion for these system receivers immunity at antenna port. 
At this point it is worth noting that the standardised PMP systems in ETSI are generic and technology neutral with some common deployment scenarios intended for NR above 6GHz. One of key differences is that ETSI PMP systems assumes LoS scenarios while NR consider LoS and nLoS scenarios with indoor and outdoor coverage with ISD in the order of few hundred metres. Nerveless, from the receiver immunities point of view, the minimum immunity specified in [5] for PMP systems is still applicable for NR and specific PMP systems such as 3GPP NR 5G can adopt and specify more stringent requirement if desired.
As such it is proposed to adopt CW interference signal for the blocking requirements for NR BS for above 6GHz.
For the interfering power level, EN 301 390 [5] specifies the minimum level of receiver immunities at antenna ports for generic PMP. These limits in [5] are presented here as guideline and lower limit for the blocking level that could be within the scope for NR to adapt for a more appropriate degradation criteria. As an example, in NR we may want to consider percentage throughput degradation criteria as currently specified for E-UTRA rather than the BER criteria specific for the generic PMP system in [5]. As an upper limit, It is suggested to be the current blocking level of -15dBm which is specified for E-UTRA BS. The limits as specified in [5] are summarised as follows with the non-relevant text omitted. 

A suitable and easy to perform criterion is considered the application of a CW interference.
CW spurious response rejection ratio of a receiver is a measure of its ability to discriminate between the wanted signal at the nominal channel frequency of the receiver and an unwanted signal at any other frequency at which a response is obtained.

Unless more severe requirement were reported into a specific product ETSI deliverable, for a receiver operating at a RSL corresponding to the nominal 10-6 BER threshold given by the relevant ETSI deliverable the introduction of a CW interfere with respect to the "wanted" signal of +30 dB at any frequency either side of the wanted centre frequency of the RF channel outside 550 % of the channel spacing; shall not result in a BER greater than 10-5.

NOTE 1:
This requirement is considered equivalent to a degradation of 1 dB of the 10-6 BER threshold.

The requirement above shall be fulfilled at any frequency in the range given in table 1.
Table 1

	Fundamental receiver
frequency range
	CW Spurious Response frequency range

	
	Lower frequency
	Upper frequency (see note)

	9 kHz to 100 MHz
	9 kHz
	1 GHz

	100 MHz to 300 MHz
	9 kHz
	10th harmonic

	300 MHz to 600 MHz
	30 MHz
	3 GHz

	600 MHz to 5,2 GHz
	30 MHz
	5th harmonic 

	5,2 GHz to 13 GHz
	30 MHz
	26 GHz

	13 GHz to 150 GHz
	30 MHz
	2nd harmonic

	150 GHz to 300 GHz
	30 MHz
	300 GHz

	NOTE:
The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated.


The above kind of immunity does not exclude other more demanding requirement of a specific product ETSI deliverable, if any.

Based on the above limits, it is therefore suggested that RAN4 would consider these limits as the lower limit for minimum receiver requirements and take into consideration while checking the interfering signal power level  for NR BS with more appropriate degradation criteria and level of immunity required.
Conclusion
In this contribution, we consider out of band blocking requirements for NR based on the WF in [1]. Our focus has been on above 6GHz but these guidelines could be equally applicable for below 6GHz.
We analyze the current receiver immunity levels for PMP systems application in ETSI standards and propose to apply similar interference signal frequency range. We also propose adopting CW signal as interfering signal since this is a suitable and easy to perform criterion for these system receiver immunity at antenna port.
It is noted that ETSI have specified the minimum interfering power level of receiver immunities at antenna ports for generic PMP system RAN4 could take it into consideration.
Proposals

Proposal 1: It is proposed to apply the interfering signal frequency range for blocking requirements for NR to be 30 MHz to 26GHz for frequency bands above 6 GHz up to 13GHz and 30MHz to 2nd harmonic for above 13 GHz bands.

Proposal 2: It is further proposed to adopt CW interference signal for the blocking requirements for NR BS for above 6GHz.

.
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