[bookmark: _Toc481653327][bookmark: _Toc519094990][bookmark: _Toc481570476][bookmark: historyclause][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #89	R4-1816291
Spokane, WA, US, 12 - 16 November, 2018

Source: 	Huawei
Title:	TP to TS 38.141-2: narrowest beam selection for OTA testing
Agenda Item:	7.9.4.2
Document for:	Approval
1	Introduction
In this contribution we provide TP to TS 38.141-2 v1.1.0 [1], for clarification and alignment of the initial OTA test conditions for the beam selection in case of directional requirements.
2	Discussion
Referring to the existing TS 38.141.2 [1], multiple requirement define “Beams to be tested” in their initial test conditions, e.g.
	[bookmark: _Toc527700129]6.3.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	B, M, 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 in multi-band operation, see subclause 4.9.1.
Beams to be tested: 	The [narrowest declared beam] (D.3, D.11).



Referring to the D.3 declaration, we can find that the narrowest beam shall be declared by the manufacturer in two cuts, i.e.: 
1)	Narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction.
2)	Narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction.
Obviously, depending on the BS implementation, it might happen that the narrowest beam in both cuts will be actually the same physical beam. However, this does not have to be the case for all BS implementations. Therefore, it is proposed to clarify text on the “Beams to be tested” in the following way: 
Beams to be tested: 	Declared beam with the highest intended EIRP for tThe [narrowest declared beam] intended BeWθ, or for the narrowest intended BeWϕ (D.3, D.11).

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3.
The vendor may declare any number of beams, the minimum requirement to declare for conformance are the beams with the highest intend EIRP for each of the beams widths below:
1)	Narrowest intended BeWθ, narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction.
2)	Narrowest intended BeWϕ, narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction.
3)	Widest intended BeWθ, widest intended BeWϕ (possible when widest intended BeWθ at the reference beam direction.
4)	Widest intended BeWϕ, widest intended BeWθ (possible when widest intended BeWϕ) at the reference beam direction.
5)	BeWθ and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.
NOTE 3:	Depending on the capability of the system some of these beams may be the same.
When selecting the above five beam widths for declaration, all beams that the BS is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.



Furthermore, for the TRP requirements, it is proposed not to define the beam to be tested, as there is already an alternative text proposed, allowing for the beam pattern optimisation for the TRP measurement purposes. 
3	Conclusions
The following proposal is formulated:
Proposal 1: agree on the attached TP to TS 38.141-2, for clarification and alignment of the initial OTA test conditions for the beam selection in case of directional requirements.
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TP to TS 38.141-2, v1.1.0
------------------------------ Modified section ------------------------------
[bookmark: _Toc510722732][bookmark: _Toc503966978][bookmark: _Toc527700120]6.2.4	Method of test	Comment by Michal Szydelko: Radiated Tx power
[bookmark: _Toc510722733][bookmark: _Toc503966979][bookmark: _Toc527700121]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 BeWθ, or for the narrowest intended BeWϕ (D.3, D.11).
In addition for a BS type 1-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 clause 5.
NOTE:   Tests under extreme power supply also test extreme temperature.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc527700128]6.3.4	Method of test	Comment by Michal Szydelko: OTA BS outpur power
6.3.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	B, M, 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 in multi-band operation, see subclause 4.9.1.
Beams to be tested: 	The [narrowest declared beam] (D.3, D.11).
As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex I) as long as the required TRP output power level is achieved.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc527700144]6.4.3.4	Method of test	Comment by Michal Szydelko: OTA total power dynamic range
[bookmark: _Toc527700145]6.4.3.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see subclause 4.9.1.
Beams to be tested: 	Declared beam with the highest intended EIRP for the narrowest intended BeWθ or for the narrowest intended BeWϕ The [narrowest declared beam] (D.3, D.11).
Directions to be tested: The OTA peak directions set reference beam direction pair (D.8).
------------------------------ Next modified section ------------------------------
[bookmark: _Toc494455258][bookmark: _Toc527700183]6.6.2.4	Method of test	Comment by Michal Szydelko: f.error
Requirement is tested together with OTA modulation quality test, as described in subclause 6.6.3.
[bookmark: _Toc527700184]6.6.2.4.1	Initial conditions
Directions to be tested: OTA coverage range reference direction (D.40).
------------------------------ Next modified section ------------------------------
[bookmark: _Toc494455284][bookmark: _Toc527700190]6.6.3.4	Method of test	Comment by Michal Szydelko: EVM
[bookmark: _Toc494455285][bookmark: _Toc527700191]6.6.3.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
-	B and T; see subclause 4.9.1.
Base station RF bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW 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:
-	The OTA coverage range reference direction (D.40).
-	The OTA coverage range maximum directions (D.41).
The test is performed once using the narrowest beamwidth supported by the BS (D.3, D.11).
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met for both polarizations.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc512334234][bookmark: _Toc527700200]6.6.4.4	Method of test	Comment by Michal Szydelko: TAE
[bookmark: _Toc512334235][bookmark: _Toc527700201]6.6.4.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
-	MRFBW 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 coverage range reference direction (D.40).
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met considering both polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured under the condition that measurement antenna is aligned between the AAS BS polarisations such that it receives half the power from each polarisation.  
------------------------------ Next modified section ------------------------------
[bookmark: _Toc508620290][bookmark: _Toc527700212]6.7.2.4	Method of test	Comment by Michal Szydelko: OBW
[bookmark: _Toc508620291][bookmark: _Toc527700213]6.7.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see subclause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.40).
Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended BeWθ, or for the narrowest intended BeWϕ (D.3, D.11).
Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation: MBW Channel CA; see subclause 4.9.1.
For a BS declared to be capable of single carrier operation, start transmission according to NR-FR1-TM1.1 for BS type 1-O or NR-FR2-TM1.1 for BS type 2-O, subclause 4.9.2 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP, D.11).
For a BS declared to be capable of contiguous carrier aggregation operation, set the base station to transmit according to NR-FR1-TM1.1 for BS type 1-O or NR-FR2-TM1.1 for BS type 2-O on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.8.2.3.1.
For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.8.
------------------------------ End of modified section ------------------------------

