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1 Introduction
The issue of a co-location solution for adjacent bands where it is not possible to meet the requirements with the state of the art filtering has been discussed for 2 meetings now. IN the last meeting the WF [1] was approved which discussed the issue and encouraged companies to study the issue and propose possible solutions.
This paper further discuss our view based on the inputs received from the last meeting.
2 Discussion
In [2] we described the issue with co-location of adjacent band systems, whilst there is a solution for non-AAS systems to use site engineering solutions to overcome this, the proposed solutions are not suitable for AAS. Also presented in [2] was a potential modification to the CLTA alignment description which would offer a solution for adjacent bands.
4.12.2.3	Co-location test antenna alignment
The alignment between the NR BS under test and the co-location test antenna is described in table 4.12.2.3-1 and figure 4.12.2.3-1. The same physical alignment applies to in-band and out-of-band co-location requirements.
Table 4.12.2.3-1: CLTA alignment tolerances
	Parameter
	

	Edge-to-edge separation between the NR BS and the CLTA, d
	0.1 m ± 0.01 m
Note 1

	Vertical alignment
	Centre ± 0.01 m

	Front alignment
	Radome front ± 0.01 m

	Note 1: for co-located bands where the separation between bands is less than ΔfOBUE then d = [1 m ] ± 0.01m	Comment by Huawei-RK: 
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Figure 4.12.2.3-1: Alignment of NR BS and CLTA

Based on discussion in RAN4#97e the following issues were raised and captured in [1]
· Real deployments have a number of possible deployment scenarios , antennas may also be placed vertically separated to achieve greater isolation.
· Larger separation will effect relevance of testing and always result in a pass
· Other solutions should be studied.

The 1st point is valid and is of course true in all situations, the co-location alignment in the specification represents a single worst case as such is acceptable to deploy in scenarios which offer greater isolation that the specification and as such are acceptable., 
For non-AAS the issue is highlighted in the core specification and the solutions are described in a TR, a methodology is described as it is not possible to know what the deployment scenario is for a non-AAS system. The site solution methods in the TR therefore offer guidance on how to solve the problem on site. For non-AAS the solution involves adding filters. 
For AAS we believe as the co-location requirements are defined over the air and tested with a representative CLTA it offers the opportunity to define a known condition which adjacent band co-location can be tested as such when deploying at least 1 known deployment condition is known and tested. This cannot be done with the non-AAS as the antenna is not part of the specification.
However as pointed out there are many ways of finding additional isolation, some of these could feasibly be tested using the co-location test environment and some could not. However the advantage of having at least 1 additional test scenario defined for co-location for adjacent bands in the conformance specification means that if necessary the operators have a known tested condition under which they know it is safe to deploy adjacent band systems. Having process to identify additional acceptable deployment scenarios is acceptable but we would like to see at least one defined in the conformance spec so that it can be tested.

On the 2nd point, larger separation will of course effect the testing and the intention is of course to have the equipment pass the test. The intention is not to make the requirement so easy or so flexible that it will always pass. The requirement should be challenging but also reflect the difficulty of achieving filtering between adjacent band systems (again this is already accepted for non-AAS systems). Whilst the greater separation proposed for adjacent ban systems increases the isolation and could be regarded as a relaxation, it must be considered that such systems will not pass the co-location requirements and as such cannot be deployed on the same mast. Co-location requirements are to some extent optional as the bands with which as system is compatible are declared, this proposed modification means a solution for bands which could previously not be deployed. For all other bands which are not adjacent then the requirement remains the same.
2.1 Modified proposal
Based on the feedback and the points made in the discussion we have attempted to update the propsal to smething that nay be more acceptable.
Based on the solution for non-AAS systems we attempt to use the same language so the issue can be more easily seen as being the same.
The conducted co-location requirements are followed by this note (in subclause 6.6.5.2.4 of TS 38.104 for example)
NOTE 1:	As defined in the scope for spurious emissions in this clause, the co-location requirements in table 6.6.5.2.4-1 do not apply for the frequency range extending ΔfOBUE immediately outside the BS transmit frequency range of a downlink operating band (see table 5.2-1). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [4].
As stated as the AAS OTA testing gives us the opportunity to define and test at least one of the possible solutions then this opportunity should be taken. The simplest of these being an increase of the horizontal separation. However it is a good idea to offer alternative solutions if necessary.
4.12.2.3	Co-location test antenna alignment
The alignment between the NR BS under test and the co-location test antenna is described in table 4.12.2.3-1 and figure 4.12.2.3-1. The same physical alignment applies to in-band and out-of-band co-location requirements.
Table 4.12.2.3-1: CLTA alignment tolerances
	Parameter
	

	Edge-to-edge separation between the NR BS and the CLTA, d
	0.1 m ± 0.01 m
Note 1

	Vertical alignment
	Centre ± 0.01 m

	Front alignment
	Radome front ± 0.01 m

	Note 1: The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies where the separation between bands is less than ΔfOBUE. However, there are certain site-engineering solutions that can be used for co-located bands, for conformance testing the edge-to-edge separation d = [1 m ] ± 0.01m , alternative site engineering solutions may also be used if appropriate.



This updated note is closer to the text used for non-AAS and addresses the issues raised in point 1 of the discussion. 
3.	Summary
This paper is based on the proposal made in [2] to offer a conformance solution for adjacent channel co-lcoation for OTA AAS systems.
The issues raised in the WF [1] have been addressed and a modified version of the proposal has been submitted and the reasons behind the change explained. 
The goal of the paper is to address concerns with the view of approving the note to table 4.12.2.3-1.
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