3GPP TSG RAN meeting #90e										RP-202841
Electronic Meeting, December 7-11, 2020
Status Report to TSG
Agenda item:			9.2.17
	WI / SI Name
	Over the air (OTA) base station (BS) testing TR

	included in this status report
	Study Item: 
No
	Core part: 
No
	Performance part:
Yes
	Testing part:
No

	Acronym
	OTA_BS_testing

	Unique ID
	860254

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-200276

	Target Completion Date
(indicate if changed)
	Study Item: 
	Core part: 
	Performance part: 
new: 12/2020
	Testing part: 

	Overall Completion level
	Study Item: 
	Core part: 
	Performance Part:
100%
	Testing part:


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	RAN 4

	Rapporteur
	Name
	Michal Szydelko

	
	Company
	Huawei

	
	Email
	michal.szydelko@huawei.com




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4#94e (24 February – 6 March, 2020)

The work item work has been triggered during RAN4#94e meeting. Documents [1-28] were submitted to RAN4#94e meeting. 
The summary of the email discussion on the RAN4#94e_#84_OTA_BS_testing topic during the electronic meeting was captured in [1].
The following topics were discussed during the electronic meeting: 
1. General issues
Work-plan for the creation of the OTA BS testing TR 37.941 was discussed in [2]. The first draft of the TR was shared before the electronic meeting for the companies to provide the feedback on the TR content. The content of the External TR 37.941 for the OTA BS testing has been generated based on the inputs from the following legacy technical reports: 
-	AAS BS technical reports: TR 37.842, TR 37.843
- 	NR technical report: TR 38.817-02

Skeleton of the TR 37.941 was agreed in [3].

1. Measurement uncertainty derivation
Multiple Excel spreadsheets were shared before the electronic meeting to allow companies familiarize with the approach taken for the MU values cross-check and alignment:  
R4-2002431	OTA BS testing Tx FR1 MU calculation tables [4]
R4-2002432	OTA BS testing Tx FR2 MU calculation tables [5]
R4-2002433	OTA BS testing RX FR1 MU calculation tables [6]. This contribution was approved. 
R4-2001702	OTA BS testing FR1 co-location MU calculation tables [7]. This contribution was approved.

Companies requested more time to check selected aspects of the MU values derivations and corrections for the FR1 and FR2 TX requirements. Therefore [4] and [5] were not approved and will have to be resubmitted for the next e-meeting, with potential improvements. 

1. Text proposals to the TR 37.941
The following TPs were agreed for the TR 37.941:
· R4-2002434	TP to the TR 37.941: Scope [8]
· R4-2002436	TP to the TR 37.941: measurement types [12]
· R4-2002437	TP to the TR 37.941: OTA measurement systems [13]
· R4-2001814	TP to the TR 37.941: measurement systems calibration [14] 
· R4-2002438	TP to the TR 37.941: TX directional requirements [15]	
· R4-2001705	TP to TR 37.9xx -Tx MU value derivation sub-clause update [16]	
· R4-2001816	TP to the TR 37.941: RX directional requirements [17]
· R4-2002439	TP to the TR 37.941: In-band TRP requirements [18]
· R4-2002440	TP to the TR 37.941: Out-of-band TRP requirements [19]
· R4-2002441	TP to the TR 37.941: Out-of-band blocking requirements [20]
· R4-2002442	TP to TR 37.9xx : Colocation MU value derivation sub-clause updates [21]
· R4-2001820	TP to the TR 37.941: Demodulation performance requirements [22]
· R4-2002443	TP to OTA BS TR on EMC [24]
· R4-2001704	TP to TR 37.9xx - OTA BS testing summary clauses 17-18 [25]
· R4-2002444	TP to TR 37.9xx : Test uncertainty annexes [26]
· R4-2001822	TP to the TR 37.941: annex D, E, F [27]

In order to implement the agreed TPs into the first draft of the TR 37.941 for Rel-15, Big TP for TR 37.941 in [28] was on e-mail approval.
RAN4#94-e-bis (20 – 30 April, 2020)
Documents [29 - 62] were submitted to RAN4#94-e-bis meeting. Summary of the email discussion on [94e Bis][210] OTA_BS_testing topic during the RAN4#94-e-bis meeting was captured in [33].
The following topics were discussed during the electronic meeting: 	
1. General issues
An updated TR 37.941 v0.1.0 was agreed in [29]. Cleanup TP was agreed in [31].

2. OTA calibration and test method procedures 	
Justification for additional Tx test cases for PWS was discussed in [36] with the related TP agreed in [37].
Alignments on the two polarizations testing among test procedures was agreed in TP in [38].
Reverberation chamber description was corrected in TP in [39].
Improvements to the applicability of TRP measurement methods and chambers was agreed in TP in [40].

3. Coordinate system
Contributions related to the discussion on the coordinate system were submitted in [41, 42, 43, 44]. Related TP to TR was agreed in [44]. 

4. Conformance testing framework
Conformance testing framework was discussed based on contributions in [45, 46, 47]. The related TP was agreed in [47].

5. Measurement uncertainty derivation
Multiple Excel spreadsheets were submitted as the baseline for the MU derivation verification. TX FR1 and FR2 MU derivation tables were submitted in [48, 49]. RX FR1 and FR2 MU derivation tables were submitted in [51, 53]. 
Related TPs for the MU derivation were agreed in [50, 54, 55, 56, 57, 59].

6. Annexes
Annex with the updated MU contributor descriptions was agreed in [60]. Correction of the reference to the RC contributor description was agreed in [61].

7. Text proposals to the TR 37.941
The following TPs were agreed for the TR 37.941:
· R4-2003998	TP to TR 37.941: general sections [30]
· R4-2004641	TP to TR 37.941: cleanup [31]
· R4-2004394	TP to TR 37.941 to introduce additional Tx test cases for PWS [37]
· R4-2005502	Ambiguity on two orthogonal polarizations measurements [38]
· R4-2005511	TP to TR 37.941: Correction to reverberation description [39]
· R4-2005512	TP to TR 37.941: Improvement of text in subclause 6.3.2 [40]
· R4-2005503	TP to TR 37.941: Coordinate system [44]	
· R4-2005504	TP to TR 37.941: conformance testing framework [47]	
· R4-2004531	TP to TR 37.941 -RX MU value derivation sub-clause 10 update (FR1) [50]	
· R4-2004535	TP to TR 37.941 Tx TRP emissions MU value derivation sub-clause 11 updates (FR1) [54]	 
· R4-2004536	TP to TR 37.941: Tx TRP emissions MU value derivation sub-clause 11 updates (FR2) [55]
· R4-2004537	Spurious emissions MU value derivation sub-clause 12 update (FR1) [56]	
· R4-2004538	TP to TR 37.941 - Spurious emissions MU value derivation sub-clause 12 update (FR2) [57]
· R4-2005601	TP to TR 37.941 -Tx MU value derivation sub-clause 9 update (FR1) [59]
· R4-2004526	TP to TR 37.941: Test uncertainty annexes – update [60]	
· R4-2004643	TP to TR 37.941: reverberation chamber description correction [61]	
· R4-2005510	TP to TR 37.941: co-location measurements description [62]	

The updated TR 37.941 v0.2.0 implementing the above TPs was agreed during the e-mail approval in [34].
RAN4#95-e (25 May – 5 June, 2020)
Documents [63 - 83] were submitted to RAN4#95-e meeting. Summary of the email discussion on [95e][311] OTA_BS_testing topic during the RAN4#95-e meeting was captured in [63].
Based on the progress during this meeting, the Rel-15 TR was considered to be ready for submission for Approval at RAN#88e (as per WID). Further correction to the Rel-15 TR are to be provided via CRs. The Rel-16 TR (expected to have the same content) is planned to be submitted for Approval at RAN#89e, unless WI extension will be requested by TE vendors for further MU calculations cross-checks. 
The following topics were discussed during the electronic meeting: 
1. General issues
Cleanup TPs were agreed in [65, 83].

2. OTA calibration and test method procedures 

3. Conformance testing framework
Conformance testing framework was further discussed (based on offline coordination) and the related TP capturing further clarifications of the concerns related to the alignment with the legacy TRs was agreed in [73, 74],

4. Measurement uncertainty derivation
TP with MU derivations (based on related Excel spreadsheet calculation tables) for additional requirements measurement in PWS (as introduced during previous meeting) was agreed in [68].
Multiple Excel spreadsheets were submitted as the baseline for the MU derivation verification. An updated TX FR2 MU derivation tables were submitted in [69]. An updated RX FR2 MU derivation tables were submitted in [71]. 
Related TPs for the MU derivation were agreed in [70, 72].

5. Text proposals to the TR 37.941
The following TPs were agreed for the TR 37.941:
· R4-2008858	TP to 37.941: MU tables for additional Tx test cases for PWS [68]
· R4-2007911	TP to TR 37.941 FR2 TX directional [70]
· R4-2007913	TP to TR 37.941 FR2 RX directional [72]
· R4-2008856	TP to TR 37.941 MU budget procedure update [73]
· R4-2008857	TP to TR 37.941 EIRP MU budget procedure update [74]
· R4-2008005	TP to TR 37.941 on editorial corrections for PWS references [83]

The updated TR 37.941 v0.3.0 implementing the above TPs was agreed during the e-mail approval in [64].
Due to lack of consensus, the following two TPs were proposed to be further discussed offline before the RAN4#96-e meeting (extract from summary in [63] provided below): 
	R4-2008854
	To be noted
Ericsson, Nokia, Huawei, MVG (and any other interested companies) to work on this offline before the next meeting. TP in R4-2008854 can be used as baseline for further improvements. 

	R4-2008855
	To be noted
Ericsson, Nokia, Huawei (and any other interested companies) to work on this offline before the next meeting. TP in R4-2008855 can be used as baseline for further improvements.



6. CRs to legacy TRs
In order to avoid content duplication among the legacy TR/TS and the new TR 37.941, as well as to correct the references to the internal TRs, series of CRs were agreed in [75 – 82] to the following technical reports and technical specifications:
TR 37.842, TR 37.843, TR 38.817-02, TS 37.145-2, TS 38.141-2, TS 37.114.
RAN4#96-e (August 17 - 28, 2020)
Documents [84 - 97] were submitted to RAN4#96-e meeting. Summary of the email discussion on [96e][311] OTA_BS_testing topic during the RAN4#96-e meeting was captured in [86].
Before the RAN4#96-e meeting both Rel-15 and Rel-16 versions of the TR 37.941 were published and started to be subject to the Change Control. 
The following topics were discussed during the electronic meeting: 
1. TR 37.941 cleanup
Cleanup CRs for Rel-15 and Rel-16 TRs were agreed in [84, 85]. Initial versions of those CRs were also removing all the outstanding [] for MU contributors and MU derivation. Based on the discussion, revised CRs on MU terms for PWS [90, 91] have captured MU related updates, while cleanup CRs in [84, 85] focused on other editorial corrections.

2. BS measurement types
Discussion on the BS measurement types continued this meeting, based on the offline coordination before the meeting. This topic was finally concluded by CRs in [87, 88].

3. MU / TT values: derivation and tables

Results from the test campaign to finalize the value for System non-linearity uncertainty source to PWS have been provided in [89], including updated Excel spreadsheets updating PWS calculations for FR1 Tx and Rx. Those updated Excel spreadsheets were then used in CRs in [92, 93], i.e. annex for the MU derivation Excel spreadsheets.
CRs in [90, 91] updated selected MU contributor values which were in [], as well as MU derivation itself for the PWS. There are still some [] in the TR 37.941 for the frequency range above 4.2 GHz. This requires further check from the Test Equipment vendors. 

4. Annexes
New Annex for Excel spreadsheets with MU derivation was agreed in CRs in [92, 93]. The intention is to keep those spreadsheets updated and aligned with the TR content. The following Excel spreadsheets were generated for the following requirement sets: 
-	FR1 transmitter requirements 
-	FR1 receiver requirements 
-	FR2 transmitter requirements 
-	FR2 receiver requirements 
-	FR1 Co-location requirements

5. Others
During previous RAN4#95e meeting, in order to avoid content duplication among the legacy TR/TS and the new TR 37.941, series of CRs were agreed in [75 – 82] to the following technical reports and technical specifications: TR 37.842, TR 37.843, TR 38.817-02, TS 37.145-2, TS 38.141-2, TS 37.114. Due to formal reasons, CRs to TS 37.145-2 had to be corrected and were agreed this meeting in [95, 97].
CRs in [94, 96] were agreed to correct text in the Angular alignment in TRP measurements section of the TR 37.941.  

RAN4#97-e (November 2 - 13, 2020)
Documents [98 - 114] were submitted to RAN4#97-e meeting. Summary of the email discussion on [96e][311] OTA_BS_testing topic during the RAN4#96-e meeting was captured in [99].
The following topics were discussed during the electronic meeting: 
1. TR 37.941 cleanup
[bookmark: _GoBack]Cleanup CRs for Rel-15 and Rel-16 TRs were agreed during the email approval in [98, 100]. Additional cross-reference corrections for TRP section were agreed in [110, 114].

2. MU / TT values: derivation and tables
Based on motivation paper in [104] pending MU terms for the Plane Wave Synthesizer were provided to finalize the MU for 4.2GHz to 6GHz frequency range. Related CRs were agreed in [105, 106].
CRs in [103, 107] corrected multiple identified inconsistencies across the MU and TT values in requirements specific sections and in the summary tables in clause 17 (MU summary) and clause 18 (TT summary).
CRs in [108, 109] were agreed during email approval process, aligning MU contributor terms for MU tables and annexes. This was further aligned among TR text and the related Excel spreadsheets with MU calculations.  

3. Others
Based on motivation paper in [111], CRs with additional test cases for PWS were agreed in [112, 113]. 
2.4.2	Remaining Open issues
No remaining open issues. 


2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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