[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #94-e	R4-2001908
Online, 24th February – 6th March 2020

Source:		Ericsson 
Title:			Alignment of testing under extreme conditions
Agenda item:		6.8.2.3
Document for:	Agreement
Introduction
This is a continuation of the topic introduced in R4-1915281.
The current formulation of the special test case under extreme conditions is not clear in AAS BS and NR BS conformance testing specifications. It is also not aligned with previously used formulation in TS 36.141 and TS 37.141. For comparison we paste the specific paragraphs below, highlighting the problematic areas:
TS 38.141-1
[bookmark: _Toc21099103]6.2.4.1         Initial conditions
Test environment:
-   Normal, see annex B.2,
-   Extreme, see annex B.3.  
RF channels to be tested for single carrier:   B, M and T; see subclause 4.9.1
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
-   BRFBW, MRFBW and TRFBW for single-band connector(s), see subclause 4.9.1.
-   BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band connector(s), see subclause 4.9.1.
In case of extreme test environment, it is sufficient to test on a single combination of one NR-ARFCN, one RF bandwidth position and with only one applicable test configuration defined in subclauses 4.7 and 4.8.
NOTE:    Tests under extreme power supply also test extreme temperature.

TS 38.141-2: 
[bookmark: _Toc21101085]6.2.4.1         Initial conditions
Test environment: Normal, see annex B.2. 
RF channels to be tested for single carrier: B, M and T; see subclause 4.9.1.
Base station RF bandwidth positions to be tested for multi-carrier and/or CA:
-   BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1,
-   BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested:
-   OTA peak directions set reference beam direction pair (D.8), and
-   OTA peak directions set maximum steering directions (D.10).
Beams to be tested:                 Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to the smallest BeWθ, or for the narrowest intended beam corresponding to the smallest BeWϕ (D.3, D.11).
In addition for the BS type 1-O and BS type 2-O, a single test case shall be performed under extreme test environment as defined in annex B.3. In this case, it is sufficient to test on a single combination of one NR-ARFCN, one RF bandwidth position and with only one applicable test configuration defined in subclause 4.7. Direction to be tested is only at OTA peak directions set reference beam direction pair (D.8).
NOTE:    Tests under extreme power supply also test extreme temperature.

TS 37.145-1: 
[bookmark: _Toc21093952][bookmark: _Toc29765973][bookmark: _Toc29766477]6.2.2.4	Method of test
[bookmark: _Toc21093953][bookmark: _Toc29765974][bookmark: _Toc29766478]6.2.2.4.1	Initial conditions
Test environment:
-	normal; see clause B.2.
RF channels to be tested:
-	B, M and T; see subclause 4.12.1
Base Station RF Bandwidth positions to be tested:
-	BRFBW, MRFBW and TRFBW for single band TAB connector(s) , see subclause 4.12.1; BRFBW_T'RFBW and B'RFBW_TRFBW for multi-band TAB connector(s), see subclause 4.12.1.
In addition, a single test case shall be performed under extreme test environment as defined in annex clause B.3 In this case, it is sufficient to test on a single combination of one ARFCN, UARFCN, EARFCN or NR-ARFCN, one RF bandwidth position and with only one applicable test configuration defined in clause 5.
NOTE:	Tests under extreme power supply also test extreme temperature.

TS 37.145-2: 
[bookmark: _Toc21122919]6.2.4	Method of test
[bookmark: _Toc21122920]6.2.4.1	Initial conditions
Test environment: Normal; see annex G.2.
RF bandwidth positions to be tested: BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.12.1.
BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.12.1.
Directions to be tested: The reference beam direction pair (see table 4.10-1, D9.7) and the maximum steering directions (see table 4.10-1, D9.9).
In addition for a OTA AAS BS, a single test case shall be performed under extreme test environment as defined in annex clause G.3 In this case, it is sufficient to test on a single combination of one ARFCN, UARFCN or EARFCN, one RF bandwidth position and with only one applicable test configuration defined in clause 5.
NOTE:	Tests under extreme power supply also test extreme temperature.

 TS 36.141: 
[bookmark: _Toc21017727]6.2.4.1         Initial conditions
Test environment: normal; see Annex D2.
RF channels to be tested for single carrier:   B, M and T; see subclause 4.7
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:                   BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.7.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.7.1.
In addition, on one RF channel or Base Station RF Bandwidth position in case of multi-carrier and/or CA only, the test shall be performed under extreme power supply as defined in Annex D.5.
NOTE:    Tests under extreme power supply also test extreme temperature.
1)  Connect the power measuring equipment to the base station antenna connector as shown in Annex I.1.1.
TS 37.141:
[bookmark: _Toc21097937]6.2.1.4.1	Initial conditions
Test environment:	normal; see Annex B.2.
Base Station RF Bandwidth positions to be tested:	BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
In addition, a single test shall be performed under extreme power supply conditions as defined in Annex B.5. In this case, it is sufficient to test on a single combination of one ARFCN, UARFCN, E-ARFCN or NR-ARFCN, one Base Station RF Bandwidth position and with only one applicable test configuration defined in clause 5.
NOTE:	Tests under extreme power supply also test extreme temperature.

Discussion
In TS 36.141 and TS 37.141 it is clearly indicated that a single test case shall be performed under extreme power supply conditions, as defined in the annex. The annex on extreme power supply explicitly indicate that for both upper and lower voltage limits “the tests shall be carried out at the steady state minimum and maximum temperature limits”. This is the reason why the note: “Tests under extreme power supply also test extreme temperature” exist as an informative statement. However, there is no reference to annex B.3 that describes the extreme temperatures. 
In TS 37.145-1, 37.145-2, 38.141-1 and TS 38.141-2 a test under extreme test environment is mentioned, with reference to annex B.3, instead of B.5 which would correspond to extreme power supply. Annex B.3 that defines extreme environment does not contain any reference to extreme power supply. However, the traditional Note about test under extreme power supply exists, creating confusion. Moreover, the current formulation in TS 38.141-1 does not even mandate a test under “extreme environment”.
Given the above situation we propose to decide on a clear way forward for testing the BS output power under extreme conditions. Under current formulation we restrict the testing to extreme temperatures (not considering the extreme power supply – hence annex B.5 and the Note shall be removed). We believe this was not the original intention, so we propose to align with the other legacy BS specifications and reformulate the requirement so that the special case of extreme test environment will include the following:
· Testing under all 4 combinations of extreme temperatures and power supply is mandated.
· Testing only one test configuration for one channel or BS RF Bandwidth position.



Proposal
Based on our observations, we propose:
Proposal 1: In order to avoid sending a package of CRs for many specs, and eventually from different companies, we propose to hold the discussion offline until an agreement is reached. The topic shall be discussed under BS Specification Cleanups agenda item. Former AAS BS email list can be used for communication.

Proposal 2: Align the BS output power testing under extreme conditions in all relevant specifications so that it is clear that only one test configuration and channel/BS RF BW shall be considered under all 4 combinations of extreme power supply and extreme temperatures, as indicated in mentioned annexes. The final wording to be included in the specifications has to be agreed offline by interested partners. 

