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1. Introduction
At the last RAN4 meeting (RAN4#92 in Ljubljana) a way-forward was agreed in [4]. In the way-forward multiple options have been identified to resolve the issue related to referring from technical specifications to internal technical reports.  The current version of TS 37.145-2 and TS 38.141-2 have references to 3GPP internal technical reports (xx.800 series). According to drafting rules described in TR 21.801 [5], it is not advised to have references to internal technical reports in a technical specification.  
In this contribution we summarize the references from TR 38.141-2 to internal technical reports and continue to elaborate around the consequences for each option. 

2. Discussion
In the way-forward from last meeting the following solutions to resolve the issue related to referring to internal technical reports was identified;

Option 1: 
Create a new single external technical report (TR xx.900 series technical report) capturing all the required information for the OTA BS testing. Including test method descriptions and measurement uncertainty evaluations.

Option 2: 
Remove the references to the internal technical reports. This option will cut the relation from the technical specification to OTA test method descriptions and measurement uncertainty evaluations. 

Option 3: 
Reproduce necessary information from internal technical reports in the technical specification. This option would mean that an Annex is created in the technical specification holding the information from the technical report. When this annex is created all references can be kept within the technical specification.

According to the TR 21.801 [5] on specification drafting rules, documents intended to be formally issued as publications of the Standards Development Organizations which comprise the Organizational Partners of 3GPP, references shall not be made to internal working documents of 3GPP which are not issued as such formal publications. Hence, TS 37.145-2 and TS 38.141-2 can’t refer to TR 37.842, TR 37.843 and TR 38.817-02. 
After a thorough review of TS 38.141-2 it can be concluded that multiple references exist as well as chains with references to other internal reports, see Figure 2-1.


 
The current version of TS 38.141-2 refers to the following internal technical reports;
1. The AAS technical report TR 37.842 [1]. This report describes the technical background for AAS BS requirements and OTA test methods.
2. The eAAS technical report TR 37.843 [2]. This report describes the technical background for OTA requirements and OTA test methods part of eAAS BS requirements.
3. The NR technical report TR 38.817-02 [3]. This report describes the technical background for NR BS requirements and OTA test method evaluations.
  The occurrences and location of references to internal reports have been identified in Table 2-1, Table 2-2 and Table 2-3.

Table 2-1: References to TR 37.842 
	Subclause

	Context

	7.2.1
	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TR 37.842 [6].



In TR 37.842 subclause 7.3.3 the following information can be found;
[bookmark: _Toc478460582]7.3.3	The conformance requirements
If an OSDD does not include a receiver target redirection range, conformance testing is performed for the following five directions, as depicted in the example in figure 7.3.3-1:
-	The receiver target reference direction.
-	The direction determined by the maximum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
-	The direction determined by the minimum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
-	The direction determined by the maximum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
-	The direction determined by the minimum  value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction  value.
The manufacturer declares the five directions for conformance testing.


Figure 7.3.3-1: OSDD without target redirection capability
In figure 7.3.3-1 a direction diagram shows a RoAoA without receiver target redirection capability. The receiver target reference direction and the extreme directions subject to conformance testing are marked by red crosses.
If an OSDD includes a receiver target redirection range, conformance testing is performed for the following five directions, as depicted in the example in figure 7.3.3-2:
-	The receiver target reference direction.
-	The direction determined by the maximum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
-	The direction determined by the minimum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
-	The direction determined by the maximum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
-	The direction determined by the minimum  value achievable inside the receiver target redirection range maintaining the receiver target reference direction  value.
The manufacturer declares the five directions for conformance testing, the setting of the AAS BS to achieve conformance at each of the conformance test directions, and the resulting sensitivity RoAoA for each of these settings.
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Figure 7.3.3-2: OSDD with target redirection capability
In figure 7.3.3-2, a direction diagram is showing a receiver target redirection range (with discrete settings for the sensitivity RoAoA). The receiver target reference direction and the extreme directions subject to conformance testing are marked by red crosses. The sensitivity RoAoA for each conformance test setting is shown as shaded. Note that each sensitivity RoAoA is exceptionally small compared to the receiver target redirection range, for demonstration purposes.
The measured EIS should be less than the declared EIS + Test Tolerance Frequency range specific Test Tolerance values for the EIS are defined in table 10.3.2.3-2.
This information can be included in TS 38.141 in an Annex or in a new 900-series TR.

Table 2-2: References to TR 37.843 
	Subclause

	Context

	4.1.2.1 
	For details on measurement uncertainty budget calculation, OTA measurement methodology description (including calibration and measurement stage for each test range), MU budget format and its contributions, refer to TR 37.843 [16].

	4.1.2.2
	NOTE: Fulfilling the criteria for CLTA selection and placement in subclause 4.12 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.843 [16], subclause 10.6 shall be used for evaluating the test system uncertainty.

	4.1.2.3
	NOTE: Fulfilling the criteria for CLTA selection and placement in subclause 4.12 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.843 [16], subclause 10.6 shall be used for evaluating the test system uncertainty.

	Annex D
	OTA test requirements specific and OTA measurement chamber specific calibration (and measurement) procedures were captured in TR 37.843 [16] for the OTA AAS BS for the following requirements sets:

	Annex D
	All the calibrations procedures captured for OTA AAS BS in TR 37.843 [16] for the frequency range up to 4.2 GHz, are assumed to be also applicable to BS type 1-H and BS type 1-O for the FR1 frequency range, i.e. up to 6 GHz.



The references to TR 37.843 points at clause 10, which holds OTA conformance testing aspects, such as test method description and measurement uncertainty evaluation. The measurement uncertainty evaluation is used as baseline for the test tolerance part of the test requirement. Clause 10 holds essential information regarding how different OTA test setups and corresponding test methods can be used for different requirements. The size of clause 10 is 155 pages which corresponds to approximate 90 % of TR 37.843. Also, clause 10 refers to TR 37.842 at multiple locations.    

Table 2-3: References to TR 38.817-02 
	Subclause

	Context

	4.1.2.2 
	The maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements are given in tables 4.1.2.2-1 and 4.1.2.2-2. Details for derivation of OTA Test System uncertainty are given in corresponding subclauses in TR 38.817-02 [17].

	4.1.2.3
	The maximum OTA Test System uncertainty for OTA receiver tests minimum requirements are given in tables 4.1.2.3-1 and 4.1.2.3-2. Details for derivation of OTA Test System uncertainty are given in corresponding subclauses in TR 38.817-02 [17].




The references to TR 38.817-02 points at clause 12, which holds OTA conformance testing aspects relevant for FR2, such as test method description and measurement uncertainty evaluation. The measurement uncertainty evaluation is used as baseline for the test tolerance part of the test requirement. Clause 12 holds essential information regarding how different OTA test setups and corresponding test methods can be used for different requirements. The size of clause 12 is 43 pages. In clause 12 multiple references to TR 37.842 exists.   

In Figure 2-1, the induvial references from TS 38.141-2 to internal .800-series technical reports is visualized. 
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Figure 2-1: Reference overview
In general, the references from TS 38.141-2 points to descriptions of measurement methods and corresponding measurement uncertainty evaluations. This specific part of the technical report is typical very extensive, since all methods are described per requirement type (directional, TRP and co-location). 
Even though the composite text mass is massive, the information currently kept in internal specifications are important for TS 38.141-2 to described how OTA testing shall be conducted.





3. Conclusion
Currently, the test specification describes the test object configuration as well as a very abstract test procedure. However, OTA aspects related to the measurement uncertainty evaluation is currently not captured in the test specification. 
All technical details of OTA testing (including description and measurement uncertainty evaluation) is captured in three different technical reports; TR 37.842, TR 37.843 and TR 38.817-02. 
Since OTA testing is new for the communication industry, 3GPP should spread the technical background information to other forums. 
Option 1 and Option 3 describes two solutions to solve the issue with references to internal technical reports. 
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