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1.
Introduction

The topic of BS out-of-band blocking (OOBB) requirements and tests over the 7-24 GHz range has been discussed in last three RAN4 meetings [1-4], and several points remain to be further discussed.
This contribution provides our proposals on BS OOBB requirements and tests over the 7-24 GHz range.
2.
Discussion
The first point for discussion is whether conducted or OTA OOBB should be applied for BS operating within the 7-24 GHz range. It was discussed in [2] that requiring antenna connector for antenna system operating above 13 GHz would be a challenge (if not unfeasible) in design and implementation. We consider that over the 7-24 GHz range (especially on the high-end frequency range), antenna array system (AAS) type of BS that support (potentially a mixture of analogue and digital) beamforming would be needed (if not essential) to provide the required (especially uplink) coverage for the desired throughput or reliability level, and requiring antenna connector would in general complicate the design and implementation for AAS targeting within the 7-24 GHz range. Therefore, we propose to specify only OTA OOBB requirements for BS operating within the 7-24 GHz range, not to require antenna connector in the BS design and implementation.
Proposal 1: To specify only OTA OOBB requirements for BS operating within the 7-24 GHz range.

Another point for discussion is whether a specified or declared type of BS sensitivity level should be used as a basis for the wanted signal power level in the OOBB requirements. It was discussed in [4] that the reason to adopt a declared type of BS sensitivity for FR2 was the large amount of possible AAS configurations foreseen for wide area, medium range and local area BS operating within FR2. We consider the same reason is valid also for BS operating within the 7-24 GHz range. Therefore, we propose to use a declared type of BS sensitivity level as a basis for the wanted signal power level in the OOBB requirements for BS operating within the 7-24 GHz range.
Proposal 2: To use a declared type of BS sensitivity level as a basis for the wanted signal power level in the OOBB requirements for BS operating within the 7-24 GHz range.

An important point for discussion is the interfering signal power level in the OOBB requirements. As discussed in [2,3], the current 0.36 V/m interfering signal power level in FR1 is based on 36 dBm EIRP at 30 m distance, while the current 0.1 V/m interfering signal power level in FR2 is based on 55dBm EIRP and 13dB first side-lobe at 200 m distance. Hence, they are based on quite different assumptions, and indeed one may expect the distance used in FR1 should be larger than that used in FR2 (considering the larger expected cell coverage in FR1). On the other hand, how high an out-of-band interfering signal level that a BS can tolerate is mainly decide by the filter panel, the design and implementation complexity of which partly depends on the operating frequency range. Having 0.36 V/m at the lower end and 0.1 V/m at the higher end (as proposed in [4]) would require highly asymmetric rejection levels towards the stop-bands at the receiver filter panel, and thus would complicate the design and implementation of the receiver panel (especially if similar insertion loss is expected across the filter pass-band). Therefore, considering the design and implementation complexity of filter panel operating within the 7-24 GHz range should be in the middle between those operating in FR1 and FR2 (from the operating frequency range perspective), we propose to use the middle point between the current the interfering signal power levels in FR1 and FR2 (i.e. 0.23 V/m) as a starting point for the interfering signal power level within the 7-24 GHz range in the OOBB requirements for BS operating within the 7-24 GHz range, as shown in Table 1 below.

Table 1: Interfering signal power level for BS operating within the 7-24 GHz range
	Frequency range of interferer signal 

(MHz)
	Interferer RMS field-strength
(V/m)

	30 to 7125
	0.36

	7125 to 24250
	0.23

	24250 to 2nd harmonic of the upper frequency edge of the operating band
	0.10


Proposal 3: To use the middle point between the current the interfering signal power levels in FR1 and FR2 (i.e. 0.23 V/m) as a starting point for the interfering signal power level within the 7-24 GHz range in the OOBB requirements for BS operating within the 7-24 GHz range.

A related point for discussion is the ΔfOOB offset to be used in the OOBB requirements. As discussed in [1], the current ΔfOOB offset depends on both the frequency range (FR1 or FR2) and the width of the operating band (in FR1). As we discussed above, we consider the design and implementation complexity of filter panel operating within the 7-24 GHz range should be in the middle between those operating in FR1 and FR2 (from the operating frequency range perspective). Since there is a very large gap between the ΔfOOB offsets in FR1 (20 and 60 MHz) and FR2 (1.5 GHz), we propose to use the three geometric middle points between 60 MHz and 1.5 GHz (i.e. 60x√5≈135 MHz, 60x5=300 MHz, 300x√5≈670 MHz) as a starting point for the ΔfOOB offsets of the three frequency ranges within the 7-24 GHz range in the OOBB requirements for BS operating within the 7-24 GHz range, as shown in Table 2 below.

Table 2: ΔfOOB offset for BS operating within the 7-24 GHz range
	Frequency range (GHz)
	ΔfOOB offset (MHz)

	7.125 to <12
	135

	12 to <18
	300

	18 to 24.25
	670


Proposal 4: To use the three geometric middle points between 60 MHz and 1.5 GHz (i.e. 60x√5≈135 MHz, 60x5=300 MHz, 300x√5≈670 MHz) as a starting point for the ΔfOOB offsets of the three frequency ranges within the 7-24 GHz range in the OOBB requirements for BS operating within the 7-24 GHz range.
The last point for discussion is the interfering signal step size to be used in the OOBB tests. As discussed in [1], the current interfering signal step size in FR2 for interfering signal above 6 GHz depends on the minimum supported BS channel bandwidth to reduce test time while maintaining sufficient test coverage. We consider the same logic is valid also for BS operating within the 7-24 GHz range. Therefore, we propose to specify the interfering signal step size for interfering signal above 6 GHz according to the minimum supported BS channel bandwidth in the OOBB tests for BS operating within the 7-24 GHz range, as shown in Table 3 below.
Table 3: Interfering signal step size
	Frequency range

(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement

step size

(MHz)

	30 to 6000
	Any
	1

	6000 to 60000
	<50
	1

	
	50
	15

	
	100 
	30

	
	200
	60

	
	400 
	60


Proposal 5: To specify the interfering signal step size for interfering signal above 6 GHz according to the minimum supported BS channel bandwidth in the OOBB tests for BS operating within the 7-24 GHz range.
3.
Conclusion

This contribution has provided our proposals on BS OOBB requirements and tests over the 7-24 GHz range, which are summarized as follow.

Proposal 1: To specify only OTA OOBB requirements for BS operating within the 7-24 GHz range.

Proposal 2: To use a declared type of BS sensitivity level as a basis for the wanted signal power level in the OOBB requirements for BS operating within the 7-24 GHz range.

Proposal 3: To use the middle point between the current the interfering signal power levels in FR1 and FR2 (i.e. 0.23 V/m) as a starting point for the interfering signal power level within the 7-24 GHz range in the OOBB requirements for BS operating within the 7-24 GHz range.

Proposal 4: To use the three geometric middle points between 60 MHz and 1.5 GHz (i.e. 60x√5≈135 MHz, 60x5=300 MHz, 300x√5≈670 MHz) as a starting point for the ΔfOOB offsets of the three frequency ranges within the 7-24 GHz range in the OOBB requirements for BS operating within the 7-24 GHz range.
Proposal 5: To specify the interfering signal step size for interfering signal above 6 GHz according to the minimum supported BS channel bandwidth in the OOBB tests for BS operating within the 7-24 GHz range.
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