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1. Introduction
In the last RAN4 meeting (RAN4#84 in Berlin), a way forward on co-location was approved, see [17]. It was agreed that:

1) The edge-to-edge separation, d to be set to [10 cm], under the condition that antenna apertures are location in the same plane, as described in Figure 1-1.

2) The co-location reference antenna is defined as:

Co-location reference antenna: A single column passive antenna which has the same vertical radiating dimension (h), frequency range, polarization, and coverage area as the composite antenna of AAS at a distance (d) from the edge of the AAS BS.

Note 1: h and d are described in the Figure 1-1.
Note 2: The co-location reference antenna and the AAS do not have to be the same width.  
Note 3: The vertical radiating regions of the co-location reference antenna and the AAS composite antenna are aligned.
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[bookmark: _Hlk494269764]Figure 1-1: Co-location concept principle

From contribution presented at this meeting [1…, 16] a way-forward for the co-location concept (including the co-location reference antenna and related requirements) was created to progress the specification drafting and documentation of the technical background in TR 37.843.
This is a revised version of R4-1711796.


2. Way-Forward
At this meeting, many contributions related to co-location requirement was presented [1, …, 16].
For the bullets below it is considered that the co-location reference antenna has 2 interfaces, the radiated interface couples with the AAS as described in the definition of the co-location reference antenna. The conducted interface is where the requirements are set. Figure 2-1 is functional view of the co-location reference antenna for the purpose of illustration input and output in the context of this WF.
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[bookmark: _GoBack]Figure 2-1: Functional view of the co-location reference antenna 

In the following issues was identified to be included in the description of the co-location concept at next meeting (RAN4#85 in Reno):
1. Agree the distance (d, according to Figure 1-1) to be set to 10 cm.
2. Add background information in TR 37.843 on background for decided separation of 10 cm.
3. Align the radiating faces (perpendicular to the x-axis, in Figure 1-1) with the antenna apertures.
4. For co-location OTA spurious emission requirement and co-location OTA receiver blocking requirement where the frequency of the blocking interferer or the co-located band are different from the operating band, the definition of the co-location reference antenna should consider the frequency difference. 
5. For OTA transmitter intermodulation requirement remove the co-location OTA spurious emission requirement. Since the co-location reference antenna cannot be used to both inject the interfering signal and measure the emission (on conducted side).
6. The definition of the co-location reference antenna in TS 37.105 clause 3, the term coverage area should be updated clarified so that it covers both coverage range and cell coverage area. The same deployment scenario implies that the antenna has the same intended OTA coverage range and cell coverage area as the AAS BS. 
Consider the following example definition of the co-location reference antenna as a starting point:
Co-location reference antenna: A single column passive antenna which has the same vertical radiating dimension (h), frequency range, polarization, and deployment scenario as the composite antenna of AAS and positioned at a distance (d) from the edge of the AAS BS.
Note 1: h and d are described in the Figure 1-1.
Note 2: The co-location reference antenna and the AAS do not have to be the same width.  
Note 3. The vertical radiating regions of the co-location reference antenna and the AAS composite antenna are aligned.
Note 4. The radiating faces of the antennas are aligned.
7. For the transmitter intermodulation requirement, the interfering signal is fed into the co-location reference antenna RF input (conducted side).
8. For the receiver blocking requirement the interfering signal is fed into the co-location reference antenna RF input (conducted side). 
9. For the spurious emission requirement, the spurious emission level is defined at the co-location reference antenna RF output (conducted side).
10. How to handle polarisation of the co-location reference antenna is FFS.
11. Somewhere in TS 37.105 normative text describing the details related to the placement (distance, scenario) and description of the co-location reference antenna together with descriptive figure will be captured.
12. 
[bookmark: _Hlk495499205]For co-location OTA spurious emission, the emission limits should be defined as:  (dB) where N=8 for E-UTRA and 4 for UTRA.
13. 
For OTA TDD OFF power requirement OFF power level limits should be defined as:
 (dB) where X is a scaling factor. The following options for how to determine X have been identified:
a. X = 9 dB for E-UTRA and 6 dB for UTRA.
b. X = 10log10(M) where M is the number of transceivers in the AAS BS.
Companies are free to raise any additional issues in the next meeting providing reasonable proposed solutions are also provided.
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