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Introduction
The work plan[1] for the study item 7-24GHz has been approved in RAN4#90 meeting. It is agreed to further discuss:
BS specifications and requirements: continue discussion
Expected impacted on specs and requirements
Comparison with existing FR1 and FR2 requirements 
Further discuss need for co-location requirements
Hence in this contribution, we give some analysis on out-of-band blocking requirements for 7-24GHz.
Discussion
Frequency ranges 
In RAN4#90 meeting, the 7-24GHz frequency range has been divided into 3 sub-ranges as 
- 7 GHz – 13GHz
	- 13 GHz – 18 GHz 
	- 18 GHz – 24 GHz
Upper frequency limit
When defining the out-of-band blocking requirement test frequency ranges of BS type 2-O, it is agreed that  “to limit the upper frequency for conformance testing in a similar manner as for FR2 spurious emission” which has been captured in TR 38.817-02[2]. Hence we apply the same principle here to extend the upper frequency limit according to SM.329[3] as table 1.
Table 1 Frequency range for unwanted emission measurements
[image: ]
The out-of-band blocking test range can be expressed as below:


Table 2 OOB test range for new sub-ranges
	Sub ranges
	OOB test range

	7-13GHz
	26GHz

	13-18GHz
	2nd harmonic

	18-24GHz
	2nd harmonic



The OOB boundary
The OOB boundary for current TS 38.104 is defined based on the operating bandwidth, BS architecture and especially the RF filter design. For the new frequency range, the ΔfOOB should be revisited due to different operating band and RF filter design.
Observation 1: The ΔfOOB should be revisited due to different operating band and RF filter design.
Core requirements for out-of-band blocking
Currently, conducted and OTA requirements have been defined for FR1 and only OTA requirements are defined for FR2. For these 3 new sub-ranges, our opinion is conducted and OTA requirements should be defined for sub-range 7-13GHz and only OTA requirement should be defined for sub-range 13-18GHz and 18-24GHz.
A basic consideration is the TAB connector physical size. Current MMCX connector diameter size is about 1cm. Also the distance between each antenna element is set to 0.5λ where λ is the wavelength. Meanwhile for BS type 1-H, the antenna element and TAB connector is set to 1:1 scaling and direct plug-in method is used of each antenna element. So the distance between each TAB connector is also  0.5λ. For the extreme case as the connector is positioned side by side as shown in figure 1 below:
[image: ]
Figure 1 Extreme case for TAB connector position
In this case,  0.5λ=1 cm and corresponding frequency is15GHz. We would not want this extreme case appear in the product layout and based on the current sub-range division, 13GHz should be a proper frequency break point to set-up conducted/OTA requirement.
Observation 2: Based on the physical size of TAB connectors, 13GHz is a proper break point that beyond 13GHz only OTA requirement will be defined.
A review of current TS 38.104 conducted requirement and OTA requirement is as following table 3 and table 4
Table 3 OTA OOB requirement
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.36
	CW

	12750 to FUL,low – 1500
	EISREFSENS + 6 dB
	0.1
	CW

	FUL,high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.1
	CW


Table 4 Conducted OOB requirement
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	PREFSENS +6 dB
(Note)
	-15 
	CW carrier 

	NOTE:	PREFSENS depends on the BS channel bandwidth as specified in Table 7.2.2-1, 7.2.2-2, and 7.2.2-3.


For 30--12750MHz, we reused the legacy conducted requirement of LTE. For BS type 1-O, OTA OOB requirement are defined based on the -15dBm conducted requirement and it is transferred to 0.36V/m OTA. For frequency above 12750MHz, only OTA OOB requirement is defined.
As per observation 1, for sub-range 7-13GHz, conducted requirement should be defined. Also based on table 2, the upper frequency range should be set to 26GHz.  However, we haven’t defined the conducted requirement above 12.75GHz, so the test level need further study. 
Proposal 1: To study the conducted OOB requirement at frequency between 12.75GHz to 26GHz.
Based on the legacy method to define the OTA OOB requirement for FR1, once the conducted OOB requirement is settled down, the OTA OOB requirement of sub-range 7-13GHz should be defined based on it for test range between 12.75GHz to 26GHz. 
Proposal 2: To define the OTA OOB requirement for sub-range 7-13GHz based on conducted OOB requirement at frequency between 12.75GHz to 26GHz.
[bookmark: _GoBack]For sub-range 13-18GHz and 18-24GHz, only OTA requirement will be defined. If we look back the process when we define core requirement of BS type 2-O, a real scenario has been discussed as 55dBm EIRP power and 13dB first side-lobe @200m between two BS type 2-O from [4]. In this case the calculation is shown below:


Same method should be applied for the new sub-range 13-18GHz(test range up to 36GHz) and 18-24GHz(test range up to 48GHz). Hence the EIRP power should be considered first as a baseline for out-of-band blocking test.  
Proposal 3: Reuse the derivation method of BS type 2-O core requirement for sub-range 13-18GHz and 18-24GHz.
The 0.1V/m for BS type 2-O has been used over the frequency range from 12.75GHz to 2nd harmonic because only one blocking scenario is observed as two BS type 2-O interfering each other. While as the 7-24GHz range is introduced, new blocking scenario has been observed, e.g a base station A operating in sub-range 13-18GHz interfering a base station B of BS type 2-O. In this case, the blocking requirement for BS type 2-O on 13-18GHz might not be 0.1V/m anymore. 
Observation 3: New blocking scenario has been introduced and there will be different OTA requirement on the overlapping frequency above 12.75GHz.
Conclusion
In this contribution, we give discussion on out-of-band blocking requirement and proposals are:
Observation 1: The ΔfOOB should be revisited due to different operating band and RF filter design.
Observation 2: Based on the physical size of TAB connectors, 13GHz is a proper break point that beyond 13GHz only OTA requirement will be defined.
Proposal 1: To study the conducted OOB requirement at frequency between 12.75GHz to 26GHz.
Proposal 2: To define the OTA OOB requirement for sub-range 7-13GHz based on conducted OOB requirement at frequency between 12.75GHz to 26GHz.
Proposal 3: Reuse the derivation method of BS type 2-O core requirement for sub-range 13-18GHz and 18-24GHz.
Observation 3: New blocking scenario has been introduced and there will be different OTA requirement on the overlapping frequency above 12.75GHz.
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