3GPP TSG-RAN WG4 Meeting #85

R4-1713234
Reno, USA, 27 Oct – 1 Nov, 2017
Source: 
Huawei

Title: 
Discussion on co-location definitions requirements
Agenda Item:
8.27.3.1
Document for:
Approval
1 Introduction
The concept of the co-location requirement and the co-location reference antenna has been agreed for some time, there have been a number of way forwards over the last 3 meetings [1,2,3] approved to capture the agreements.

Whilst the concept has been agreed for some time the exact definitions have been improved from meeting to meeting as issues have been identified. This has culminated in the final list of issues in [1] from the last meeting. 

This paper discusses the issues raised in [1] and offers potential improvements to the definitions.
2 Discussion

2.1 Work item schedule

Whilst the definitions and descriptions may be improved it is important to note that agreed definitions do exists and it is possible to specify the co-location requirements and finish the WI using the already agreed definitions.

As this is a new concept for OTA requirements and involves some new compliance methods it is of course reasonable to  continue to improve the definitions as much as possible in the time frame. The core specification must be finished by the end of RAN4#85 in November however it should be possible to continue to improve definitions if necessary as the conformance work is done in the following 6 months.
2.2 Background
The following agreements have already bene captured:

From [3] (RAN4#83)
Proposal 1: co-location requirements are based on the so called proximity method which is based on the co-location scenarios.

Proposal 2: d is defined between the edges of the AAS BS enclosure and the co-located antenna enclosure

Proposal 3: The value of d is FFS, companies are encouraged to submit proposals for d so a single figure can be agreed next meeting

Proposal 4: The co-located antenna is named the ‘co-location reference antenna’

Proposal 5: The definition of the collocation reference antenna is FFS. Companies are encouraged to submit proposed definitions to enable an agreement in the next meeting.

From [2] (RAN4#83bis)

d = [10 cm]
Definition 

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 below

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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From [1] (RAN4#84)

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. For co-location OTA spurious emission, the emission limits should be defined as: 
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13. For OTA TDD OFF power requirement OFF power level limits should be defined as:
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 (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.

In addition the following is currently captured in the Technical report (TR 37.843 v 0.6.0):
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Figure 5.1.2-2: Definition of the co-location reference antenna

The co-location reference antenna is defined as follows:

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 BS at a distance (d) from the edge of the AAS BS.

Note 1: h and d are described in the figure below.
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.

Note 5. For requirements where the frequency range of the signal in the co-location reference antenna is different from the AAS BS, it is assumed the worst case condition is that the coupling is the same as when they are the same frequency.

The area and dimensions of the radiating elements shown in Figure 5.1.2-2 do not form part of the OTA core definition of the co-location reference antenna they are to demonstrate what is meant by the radiating dimension in the definition.

Based on the minimum separation of antennas used in the original scenarios in [27], the edge to edge separation between the co-location reference antenna and the AAS BS is 10 cm (this is derived from a 25 cm centre to centre separation on 15cm wide antennas).

Due to the speed of progress in the meetings the current definitions in the TR have already incorporated many of the issues in the WF [1].

2.3 Open issues

Addressing each of the points in [1]

1. Agree the distance (d, according to Figure 1-1) to be set to 10 cm. - DONE
2. Add background information in TR 37.843 on background for decided separation of 10 cm. - DONE
3. Align the radiating faces (perpendicular to the x-axis, in Figure 1-1) with the antenna apertures. - DONE
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. – Some clarification in TR text already
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). – Requires implementing
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.
- Some updates/improvements made.
7. For the transmitter intermodulation requirement, the interfering signal is fed into the co-location reference antenna RF input (conducted side). – Clarification requires implementing
8. For the receiver blocking requirement the interfering signal is fed into the co-location reference antenna RF input (conducted side). – Clarification requires implementing
9. For the spurious emission requirement, the spurious emission level is defined at the co-location reference antenna RF output (conducted side). – Clarification requires implementing
10. How to handle polarisation of the co-location reference antenna is FFS. – Open issue
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.  - requires implementing
12. For co-location OTA spurious emission, the emission limits should be defined as: 
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13. For OTA TDD OFF power requirement OFF power level limits should be defined as:
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 (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.

– Open issue (discussed in another contribution [4]
Many of the issues raised in [1] have been addressed already, some of  the identified clarifications require action.

2.4 Co-location definition in the TS

Currently the co-location reference antenna is defined in the definitions sub-clause 3.1, however the definition includes a diagram and a number of notes. 

Due to the drafting rule restrictions on definitions a definition must be a single sentence, additional text can be added in the form of notes. Due to the difficulty in describing the co-location concept a large number of notes are required so that the definition and the diagram can be clearly understood, however notes are informative rather than normative so do not strictly form part of the definition.

Using a definition alone to describe the co-location scenario is not very suitable as more normative text is needed. Options are:

· Additional sub-clause in clause 4 – “ co-location requirements definition”

· Normative annex

It can also be noted that sub-clause 4.3 which defines the requirement reference points really should include the input/output of the co-location reference antenna as a reference point as it does not strictly match a existing conducted interface or radiated interface definition.
As the information forms part of a definition and is critical to a number of the requirements an additional sub-clause (4
.10) seems most suitable. 
Proposal 1: Sub -clause 4.10 “Co-location requirements” is added.

Proposal 2: The co-location subclause in reference in sub-clause 4.3 when discussing requirement reference points. 
3 Summary
This contributing has captured all the agreements made on the co-location requirements definitions and presented our view of the status of the open issues identified in the last meeting [1].
Many of the open issues revolve around clarifications of the definition , we believe the best way to capture the co-location definitions is in a new sub clause in clause 4. The following proposals are made:

Proposal 1: Sub -clause 4.10 “Co-location requirements” is added.

Proposal 2: The co-location subclause in reference in sub-clause 4.3 when discussing requirement reference points. 
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