TSG-RAN Working Group 4 (Radio) meeting #79
R4-163686
Nanjing, China, 23th-27th May 2016
Source:
Ericsson
Title:
On creation of an OTA receiver blocking requirement
Agenda item:
7.14.2
Document for:
Discussion
1. Introduction

In Release-14 the work associated to the WI enhanced AAS; the goal is to develop radiated equivalents to current conducted RF core requirements. As part of the effort a requirement for radiated receiver blocking is scheduled to be developed. This contribution continues the discussion started in an earlier contribution [1] presented at last meeting (RAN4#78bis in Mexico) about OTA receiver blocking.
2. Discussion

The contribution continues the discussion related to findings related to the development on an OTA receiver blocking requirement for AAS base stations. As discussed last meeting, a few aspects of OTA receiver blocking has been mentioned, this contribution continues to elaborate on those aspects to a deeper level. 
The following aspects related to the definition of an OTA receiver blocking requirement was captured last meeting:
1. Link to reference sensitivity

2. Combined sensitivity

3. Interference signal field strength
4. Spatial aspects
5. Testability
Currently the blocking characteristics in TS 37.105 are divided in two categories; 

· Adjacent channel selectivity, general blocking and narrowband blocking in sub-clause 7.4. The adjacent channel selectivity, general blocking and narrowband blocking characteristics are measures of the receiver unit ability to receive a wanted signal at its assigned channel at the TAB connector in the presence of an unwanted interferer inside the operating band. Typically the interference is caused by uncontrolled UEs camping on base stations in an aggressor network operating in the same band as the victim base station.

· Blocking in sub-clause 7.5. The blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the TAB connector at its assigned channel in the presence of an unwanted interferer outside the operating band. Typically the interference is caused by UE operating in other bands, co-located base stations operating in other bands or co-location with other services.

The interfering signal’s impact on receiver performance is evaluated by measuring the data throughput for E-UTRA or BER for UTRA for every frequency step. Due to the large amount of interferer frequency steps, these conducted tests are fully automated.
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Figure 2-1: Current conducted blocking requirement for E-UTRA
Currently in release 13 the receiver blocking requirement is set at the transceiver boundary per TAB connector, where a wanted signal associated to reference sensitivity is feed to a the receiver together with an interference signal. The parameters for wanted signal and interference signal part of current blocking requirements is collected in Table 2-1. 

Table 2-1: E-UTRA WA BS MSR RX blocking requirements

	Requirement
	Wanted signal level [dBm]
	Interference signal level [dBm]
	Type of interfering signal

	General ln-band blocking
	PREFSENS + 6 dB
	-40
	Modulated

	Narrowband in-band blocking
	PREFSENS + 6 dB
	-49
	Modulated

	General out-of-band blocking
	PREFSENS + 6 dB
	-15
	CW carrier

	Co-location out-of-band blocking
	PREFSENS + 6 dB
	+16
	CW carrier


2.1
Link to reference sensitivity
The conducted blocking requirement is based on degradation with respect to reference sensitivity. Following this approach the OTA equivalent requirement requires an OTA reference sensitivity to be developed. The current OTA sensitivity is based on a declaration to be met, which is in detail described in a companion contribution [2]. 

Defining the requirement without any link to a fixed OTA reference sensitivity level is one theoretical possibility. Such approach could be based on measuring how the noise figure changes in a blocking scenario. However compared to current conducted reference sensitivity, this approach would be stricter, since the noise degradation is related to the absolute noise figure of the system tested. 


2.2
Combined sensitivity
OTA sensitivity is defined as combined sensitivity, which in reality means that declared EIS shall be met for two orthogonal polarizations, hence no need to match polarization for OTA sensitivity. Combined sensitivity encapsulates the implementation in a “black box”, where knowledge about the array antenna is not needed. If a reference to OTA sensitivity is required a consequence is that OTA blocking need to be tested in a similar manner. 

However, for blocking the worst case will occur when the interference blocking signal is polarization matched with the test object. The polarization aspect between the test object and interference signal must be resolved in a practical manner. A solution could be to rotate the test object until polarization matching occur and then do the blocking test. In a far-field test range the procedure of rotation the test object is very simple. Therefore a polarization matching procedure is required for the OTA blocking requirement, unlike the current OTA sensitivity requirement [2]. The polarization matching procedure can be described as rotating the test object and measure and select the case where blocking impact is largest. 
2.3
Interference signal field strength

The signal levels of the interference must be anchored in the radiated domain as field strength or EIS instead as a power level at the TAB connector, which means that power levels in Table 2-1 must be converted into field strength of an impinging blocker signal. 

To be able to derive the interference signal field strength assumptions on the non-AAS passive antennas are required and port-to-port isolation for co-located base stations. A system simulation may be required to verify the derived interference signal field strength and the impact on the network performance.
Instead of using electrical field strength the EIS level could be used in a similar manner as for OTA sensitivity in 37.105, clause 10. 

The relation between field strength and EIS is:
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,where E is the field strength in units of dBV/m and f is carrier frequency in MHz of a plane wave incident to the AAS base station antenna aperture.

2.4
Spatial aspects
The spatial aspects with respect to location of wanted and interference signal must be considered. A possibility is to define an expected range of angles of arrivals for a blocking signal. This RoAoA is a property of an assumed deployment and not of the test object. Ideally, the reference sensitivity would be defined over a RoAoA that is the same as the expected blocker RoAoA. Then in the test the wanted signal and the blocker can be aligned. 
The requirement to meet blocking should apply over the whole blocker RoAoA and be tested at several points so that the base station under test is seen as a black box and no assumptions are made about where elements are pointing and what internal element patterns are used. For a macro base station, it may be needed to assume that the blocker power changes with angle of arrival, since the UE in the blocking scenarios is moving along the ground and the path-loss change.

2.5
Testability

The test ranges considered so far for EIS testing handle frequencies within the range close to the operating band, but not in the full range of where out-of-band blocking is specified (1MHz to 12.75 GHz). The frequency range associated to receiver blocking mapped to different OTA test methods are showing in Figure 2-2.  
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Figure 2-2: Frequency range and testability
The challenge is to measure blocking performance in the low frequency region in the range 1-30 MHz. Eventually, the test methodology adopted for EMC emission in TS 37.114, could be expanded to work down to 1 MHz. If not possible an OTA test method capable of testing down to 1 MHz must be found. For the in-band region up to 12.75 GHz, it is reasonable to assume that a far-field test range or CATR could be used. 
3. Conclusion

This contribution presents some information relevant for defining an OTA receiver blocking requirement for AAS BS. 
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