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1
Opening of the meeting

R5-180000
RAN5#1-5G-NR Adhoc Agenda






Type: agenda

For: Presentation





Source: Qualcomm Incorporated

Discussion: 

The RAN5 Vice Chair (RF) opened the RAN5#1-5G-NR meeting in Munich, Germany and welcomed all delegates thanking Rohde&Schwarz for hosting.

The host Rohde&Schwarz welcomed all delegates to the venue and explained the history and activity of Rohde&Schwarz.

Then the host explained the time schedule and meeting practicalities.

Then the RAN5 Vice Chair (RF) presented the agenda.

The RAN5 Vice Chair (RF) then reminded the delegates about the ETSI IPR policy:

- The attention of the members of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.

The members take note that they are hereby invited:

- to investigate in their company whether their company does own IPRs which are, or are likely to become Essential in respect of the work of the Technical Specification Group.

- to notify the Director-General, or the Chairman of their respective Organisational Partners, of all potential IPRs that their company may own, by means of the IPR Statement and the Licensing declaration forms (e.g. See the ETSI IPR forms http://webapp.etsi.org/Ipr/).

The RAN5 chair also explained:

“I also draw your attention to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required of any participant of this TSG/WG meeting including the Chairman and Vice Chairman. In case of question I recommend that you contact your legal counsel.

The present meeting will be conducted with strict impartiality and in the interests of 3GPP.

Furthermore, I would like to remind you that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.”

Then new delegates from Nokia, Qualcomm, China Mobile introduced themselves.

Decision: 

The document was noted.



2
Incoming Liaison Statements

R5-180001
LS on UE RF conformance spec for mmWave OTA






Type: LS in

For: Information





Original outgoing LS: R4-1714550, to -, cc -





Source: TSG WG RAN4

Abstract: 

RAN4 has specified NR core specifications for UE RF mmWave OTA from system point of view. At the same time, RAN4 has also identified some difficulties to verity some core requirements due to low PSD and wide frequency range etc. Identified difficulties and recommendations for the corresponding conformance spec are summarized in Table 1.

RAN4 has also progressed with the study on test methods for New Radio, has defined the baseline measurement setup for UE RF requirements in FR2 and has quantified the preliminary measurement uncertainty budget for this setup. The outcomes of this study are captured in TR 38.810 [1].

RAN4 asks RAN5 to specify the conformance requirements based on these tables. It is noted that these limitations are based on current technique. Therefore, they need to be tentative test specifications in Rel-15 and to be revisited according to state-of-the-art of TE in future releases.

ACTION: 
RAN4 asks RAN5 to take the above into consideration when developing the NR conformance requirement in Rel-15.RAN4 has specified NR core specifications for UE RF mmWave OTA from system point of view. At the same time, RAN4 has also identified some difficulties to verity some core requirements due to low PSD and wide frequency range etc. Identified difficulties and recommendations for the corresponding conformance spec are summarized in Table 1.

RAN4 has also progressed with the study on test methods for New Radio, has defined the baseline measurement setup for UE RF requirements in FR2 and has quantified the preliminary measurement uncertainty budget for this setup. The outcomes of this study are captured in TR 38.810 [1].

RAN4 asks RAN5 to specify the conformance requirements based on these tables. It is noted that these limitations are based on current technique. Therefore, they need to be tentative test specifications in Rel-15 and to be revisited according to state-of-the-art of TE in future releases.

ACTION: 
RAN4 asks RAN5 to take the above into consideration when developing the NR conformance requirement in Rel-15.

Discussion: 

Fraunhofer prepared 2 discussion papers

Decision: 

The document was noted.



R5-180063
LS on interworking mechanisms between 5G System and legacy RATs






Type: LS in

For: Action





Original outgoing LS: RP-172823, to -, cc -





Source: TSG RAN

Abstract: 

RAN plenary has identified that Rel-15 interworking mechanisms between the 5G System and legacy RATs should be clarified.

To avoid possible confusion between Working Groups, RAN plenary wishes to repeat its earlier decision that 

no interworking is expected in Rel-15 between the 5G System (5GS) and 2G (GSM)/3G (UMTS).

This means:

-
No NAS interworking mechanisms between 5GS and GSM/UMTS

-
No Access-Stratum interworking mechanisms between GSM/UMTS and 5G NR.

-
For E-UTRA deployments with 5GC (i.e. deployment Options 5 and 7), Access-Stratum interworking between GSM/UMTS and E-UTRA continues to be possible without changes to GSM/UMTS/E-UTRAN specifications, enabling:

-
Idle mode cell reselection

-
Connected mode measurements to support redirection at RRC connection release, CS call release, TBF release once in idle mode

-
For EN-DC (i.e. deployment Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported.

Note that even without AS interworking mechanisms it is possible for a UE that is initially camped on an NR cell (respectively GERAN/UTRA cell) to lose coverage and select a GERAN/UTRA cell (respectively NR cell).

2. Actions:

To RAN4

ACTION: 
TSG RAN asks RAN4 to ensure that for EN-DC (Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS is fully supported.

To SA1, SA2, RAN2, RAN3, RAN4, RAN5, RAN6

ACTION: 
TSG RAN asks to take this RAN decision into account when considering interworking mechanisms between 5G System and legacy RATs, and update specifications accordingly if needed.

Discussion: 

will be seen again at the next meting RAN5#78 in Athens

Decision: 

The document was noted.



3
RAN5 RF General Issues

3.1
General Discussion Papers

R5-180061
MU responsibility for OTA tests






Type: discussion

For: Approval





Source: Keysight Technologies UK Ltd

Abstract: 

Proposal to shift responsibility for OTA MU definition from RAN4 to RAN5.

Discussion: 

Anritsu pointed out some fundamental issues.

Discussion between PCTest and Keysight UK about sending an LS to RAN4 and the RAN plenary.

Decision: 

The document was noted.



3.2
Others

4
RF Functional Area

4.1
5G system with NR and LTE (UID - 760087) 5GS_NR_LTE-UEConTest

4.1.1
TS 38.508-1

R5-180005
Definition of downlink physical layer parameters for NR






Type: pCR

For: Approval





38.508-1 v0.0.1




Source: Ericsson

Discussion: 

doc had a virus warning.

Decision: 

The document was revised to R5-180066.



R5-180066
Definition of downlink physical layer parameters for NR






Type: pCR

For: Approval





38.508-1 v0.0.1




Source: Ericsson

(Replaces R5-180005)
Discussion: 

draft v1 ws presented on Thu.

Will be added again at RAN5#78.

Decision: 

The document was approved.



4.1.2
TS 38.508-2

4.1.3
TS 38.509

R5-180034
Addition of UE special locking conformance testing functions






Type: pCR

For: Approval





38.509 v0.0.1




Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

As per the discussion paper R5-180033, there is a need to add the following UE special conformance test functions: POWER-LOCK; DPD-LOCK; AGC-LOCK; MCS-LOCK; and CARRIER-LOCK.

Discussion: 

withdrawn.

Not pursued since the discussion paper R5-180033 was not endorsed

Decision: 

The document was withdrawn.



R5-180035
Addition of a UE POWER-LOCK special conformance testing function






Type: pCR

For: Approval





38.509 v0.0.1




Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

As per the discussion paper R5-180033, there is a need to add a UE POWER-LOCK special conformance testing function.

Discussion: 

withdrawn.

Not pursued since the discussion paper R5-180033 was not endorsed

Decision: 

The document was withdrawn.



R5-180036
Addition of a UE DPD-LOCK special conformance testing function






Type: pCR

For: Approval





38.509 v0.0.1




Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

As per the discussion paper R5-180033, there is a need to add a UE DPD-LOCK special conformance testing function.

Discussion: 

withdrawn.

Not pursued since the discussion paper R5-180033 was not endorsed

Decision: 

The document was withdrawn.



R5-180037
Addition of a UE AGC-LOCK special conformance testing function






Type: pCR

For: Approval





38.509 v0.0.1




Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

As per the discussion paper R5-180033, there is a need to add a UE AGC-LOCK special conformance testing function.

Discussion: 

withdrawn.

Not pursued since the discussion paper R5-180033 was not endorsed

Decision: 

The document was withdrawn.



R5-180038
Addition of a UE MCS-LOCK special conformance testing function






Type: pCR

For: Approval





38.509 v0.0.1




Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

As per the discussion paper R5-180033, there is a need to add a UE MCS-LOCK special conformance testing function.

Discussion: 

withdrawn.

Not pursued since the discussion paper R5-180033 was not endorsed

Decision: 

The document was withdrawn.



R5-180039
Addition of a UE CARRIER-LOCK special conformance testing function






Type: pCR

For: Approval





38.509 v0.0.1




Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

As per the discussion paper R5-180033, there is a need to add a UE CARRIER-LOCK special conformance testing function.

Discussion: 

withdrawn.

Not pursued since the discussion paper R5-180033 was not endorsed

Decision: 

The document was withdrawn.



4.1.4
TS 38.521-1

R5-180015
Addition of new FR1 test case 6.2.1.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Huawei

Discussion: 

Ericsson recommended to merge the notes and reformat the table.

Dish Network requested more time.

Postponed.

Decision: 

The document was revised to R5-180068.



R5-180068
Addition of new FR1 test case 6.2.1.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Huawei

(Replaces R5-180015)
Discussion: 

draft v3 was presented on Thu.

Conncected to doc 23.

ETSI MCC recommended some format and variable fixes.

Keysight recommended further fixes.

Qualcomm commented about a modified test point paper for next time. There's no justification for a baseline assumption. And for each addition or reduction there shall be another paper.

Postponed.

Draft v4 was approved.

Decision: 

The document was approved.



R5-180016
Addition of new FR1 test case 6.3.1.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Huawei

Discussion: 

formats

Decision: 

The document was revised to R5-180071.



R5-180071
Addition of new FR1 test case 6.3.1.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Huawei

(Replaces R5-180016)
Discussion: 

draft v1 was presented on Thu.

Decision: 

The document was approved.



R5-180017
Addition of new FR1 test case 6.3.3.2.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Huawei

Discussion: 

Intel: exclude the transit period.

Decision: 

The document was revised to R5-180072.



R5-180072
Addition of new FR1 test case 6.3.3.2.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Huawei

(Replaces R5-180017)
Discussion: 

draft v1 was presented on Thu.

Decision: 

The document was approved.



R5-180019
Introduction of new test case 6.3.2 Transmit OFF power






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: CATR

Discussion: 

Intel: exclusion of transit period for OFF measurement.

Rohde&Schwarz remarked that the square brackets were removed from 38.101.

Decision: 

The document was revised to R5-180077.



R5-180077
Introduction of new test case 6.3.2 Transmit OFF power






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: CATR

(Replaces R5-180019)
Discussion: 

r1 was presented on Thu.

Decision: 

The document was approved.



R5-180020
Addition of new FR1 test case 6.2.2.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: CATR

Discussion: 

Intel: has to take into account the transient period.

Samsung: the text style has to be corrected.

Keysight: Step 3 has to be fixed.

Decision: 

The document was revised to R5-180070.



R5-180070
Addition of new FR1 test case 6.2.2.






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: CATR

(Replaces R5-180020)
Discussion: 

draft v1 was presented on Thu.

NTT DOCOMO wondered about the Test environment being FFS?

Qualcomm commented that the doc is giving all the combinations.

Decision: 

The document was approved.



R5-180024
New FR1 test case: 6.3.4.3, Power control relative power tolerance






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson

Discussion: 

Rohde&Schwarz wondered whether power class is a capability already.

Cetecom recommended to follow PRD13 and unify the requirements.

Decision: 

The document was revised to R5-180073.



R5-180073
New FR1 test case: 6.3.4.3, Power control relative power tolerance






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson

(Replaces R5-180024)
Discussion: 

draft v2 was presented on Fri.

Decision: 

The document was approved.



R5-180043
TP to add clause 6.2.3 UE additional maximum output power reduction (A-MPR) to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson LM

Discussion: 

Rohde&Schwarz commented that state 3 needs to be defined.

Changes to LTE TDD. Huawei disagreed.

TCI format 0 does not exist.

Test case should be aligned to have the same delay in Step 2.

General comment: general sections which are copied from LTE should pls. marked as tbd.

Decision: 

The document was revised to R5-180069.



R5-180069
TP to add clause 6.2.3 UE additional maximum output power reduction (A-MPR) to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson LM

(Replaces R5-180043)
Discussion: 

draft r2 was presented on Thu.

Intel suggested that the Time per SCS is not needed.

Leave 200 for all SCS.

Decision: 

The document was approved.



R5-180044
TP to add clause 6.5.3.3 Additional spurious emissions to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson LM

Discussion: 

Rohde&Schwarz recommended not to duplicate the tables but just to refer to the A-MPR test case.

Decision: 

The document was revised to R5-180074.



R5-180074
TP to add clause 6.5.3.3 Additional spurious emissions to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson LM

(Replaces R5-180044)
Discussion: 

Ericsson: seems like a mistake in RAN4 missing requirements.

Workplan needs to be updated at the next meeting. Shall wait for RAN4.

Intel suggested to put a sentence about the initial condition.

Decision: 

The document was withdrawn.



R5-180051
TP to add 6.5.1 Occupied bandwidth to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Keysight Technologies UK Ltd

Discussion: 

late doc

RAN5 Vice Chair: it is all tbd.

NTT DOCOMO: The last editor's note is not needed.

China Mobile: 6.5.1.2 is duplicated.

Ericsson: initial conditions should follow the template.

Decision: 

The document was revised to R5-180075.



R5-180075
TP to add 6.5.1 Occupied bandwidth to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Keysight Technologies UK Ltd

(Replaces R5-180051)
Decision: 

The document was approved.



R5-180052
TP to add 6.5.2.1.1 SEM to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Keysight Technologies UK Ltd

Discussion: 

late doc

Decision: 

The document was revised to R5-180078.



R5-180078
TP to add 6.5.2.1.1 SEM to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Keysight Technologies UK Ltd

(Replaces R5-180052)
Decision: 

The document was approved.



R5-180053
TP to add 6.5.2.2.1 NR ACLR to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Keysight Technologies UK Ltd

Discussion: 

late doc

The FR1 rapporteur China Unicom shall produce a v0.1.0 of all Tesp Purposes by Fri. 26th.

Decision: 

The document was revised to R5-180079.



R5-180079
TP to add 6.5.2.2.1 NR ACLR to 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Keysight Technologies UK Ltd

(Replaces R5-180053)
Decision: 

The document was approved.



R5-180062
TP to add clause 6.5.2.1.2 Additional spectrum emission mask 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson LM

Discussion: 

Intel: use the A-MPR test case.

Rohde&Schwarz recommended to fix underscores in all E/// docs.

Decision: 

The document was revised to R5-180076.



R5-180076
TP to add clause 6.5.2.1.2 Additional spectrum emission mask 38.521-1






Type: pCR

For: Approval





38.521-1 v0.0.1




Source: Ericsson LM

(Replaces R5-180062)
Discussion: 

draft v1 was presented on Thu.

Rohde&Schwarz recommended to fix a closing bracket.

Decision: 

The document was approved.



4.1.5
TS 38.521-2

R5-180002
Add references






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

Decision: 

The document was approved.



R5-180003
Add definitions, symbols and abbreviations






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

Decision: 

The document was revised to R5-180103.



R5-180103
Add definitions, symbols and abbreviations






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

(Replaces R5-180003)
Decision: 

The document was approved.



R5-180004
Introduction of Operating bands and Channel arrangement






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

Decision: 

The document was revised to R5-180104.



R5-180104
Introduction of Operating bands and Channel arrangement






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

(Replaces R5-180004)
Discussion: 

draft v1 was presented on Thu.

Decision: 

The document was approved.



R5-180018
Introduction of new test case 6.3.2 Transmit OFF power






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

Discussion: 

Rohde&Schwarz commented that -35 is not measureable. Have to see if this is testable.

Decision: 

The document was revised to R5-180094.



R5-180094
Introduction of new test case 6.3.2 Transmit OFF power






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: CATR

(Replaces R5-180018)
Discussion: 

draft v1 was presented on Thu.

Applicability as FFS and Editor's note shall be added.

Decision: 

The document was approved.



R5-180021
Draft TS 38.521-2 v0.1.0






Type: draft TS

For: Approval





38.521-2 v0.1.0




Source: CATR

Discussion: 

post meeting doc

for email approval

Tue 23. is doc availability deadline.

Fri 26.1. email approval deadline.

is valid for all 4 draft TSs.

Email approved

Decision: 

The document was approved.



R5-180057
TP to add skeleton of 6.5.1 Occupied bandwidth to 38.521-2






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: Keysight Technologies UK Ltd

Discussion: 

late doc

update the 1st step.

Decision: 

The document was revised to R5-180095.



R5-180095
TP to add skeleton of 6.5.1 Occupied bandwidth to 38.521-2






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: Keysight Technologies UK Ltd

(Replaces R5-180057)
Discussion: 

draft v1 was presented on Thu.

Cl. 6.5.1.2 is duplicated.

Decision: 

The document was approved.



R5-180058
TP to add skeleton of 6.5.2.1 SEM to 38.521-2






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: Keysight Technologies UK Ltd

Discussion: 

late doc

same step 1 as in R5-180057.

Decision: 

The document was revised to R5-180096.



R5-180096
TP to add skeleton of 6.5.2.1 SEM to 38.521-2






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: Keysight Technologies UK Ltd

(Replaces R5-180058)
Discussion: 

draft v1 was presented on Thu.

Decision: 

The document was approved.



R5-180059
TP to add skeleton of 6.5.2.3 ACLR to 38.521-2






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: Keysight Technologies UK Ltd

Discussion: 

late doc

same step 1 as in R5-180057.

Decision: 

The document was revised to R5-180097.



R5-180097
TP to add skeleton of 6.5.2.3 ACLR to 38.521-2






Type: pCR

For: Approval





38.521-2 v0.0.1




Source: Keysight Technologies UK Ltd

(Replaces R5-180059)
Decision: 

The document was approved.



4.1.6
TS 38.521-3 

R5-180045
TP to add clause 6.2.4.3 UE A-MPR intra-band EN-DC to 38.521-3






Type: pCR

For: Approval





38.521-3 v0.0.1




Source: Ericsson LM

Discussion: 

Keysight remarked that for non-contiguous blocks it will need an update.

Decision: 

The document was revised to R5-180086.



R5-180086
TP to add clause 6.2.4.3 UE A-MPR intra-band EN-DC to 38.521-3






Type: pCR

For: Approval





38.521-3 v0.0.1




Source: Ericsson LM

(Replaces R5-180045)
Discussion: 

draft v1 was presented on Thu.

Decision: 

The document was approved.



R5-180046
TP to add clause 6.5.3.2.3 Additional Spectrum emissions mask (contiguous sub-blocks) for intra-band EN-DC to 38.521-3






Type: pCR

For: Approval





38.521-3 v0.0.1




Source: Ericsson LM

Decision: 

The document was revised to R5-180087.



R5-180087
TP to add clause 6.5.3.2.3 Additional Spectrum emissions mask (contiguous sub-blocks) for intra-band EN-DC to 38.521-3






Type: pCR

For: Approval





38.521-3 v0.0.1




Source: Ericsson LM

(Replaces R5-180046)
Discussion: 

draft v1 was presented on Thu.

Decision: 

The document was approved.



R5-180113
Draft TS 38.521-3 v0.1.0






Type: draft TS

For: Approval





38.521-3 v0.1.0




Source: Qualcomm

Discussion: 

Tue 23. is doc availability deadline.

Fri 26.1. email approval deadline.

Email approved

Decision: 

The document was approved.



4.1.7
General Papers / Work Plan / TC lists

R5-180006
Discussion about Test parameters for NR TRx TCs






Type: discussion

For: Endorsement





Source: NTT DOCOMO, INC.

Abstract: 

5G/NR core working was completed in last RAN meeting #78 in December 2017, and it is the stage of creating specific Test cases (TCs) in RAN5. And now RAN5 LTE RF specification TS 36.521-1[1] defines Initial condition (test parameters) for each TC. However, test parameters or testing method (OTA) of NR are different from those of LTE, and we cannot always follow same method in LTE. This document describes test parameters for each LTE TC and discusses applicability to NR TCs.

Discussion:

RAN5 specification TS 36.521-1 configures test parameters to check whether UEs satisfy the requirements defined in RAN4. Below is a list of the parameters configured in RAN5 spec.

[…]

There are two main differences between LTE and NR that shall be taken into consideration in defining test parameters. First difference is testing method. Sub-6GHz will be tested with conducted as usual LTE, on the other hand mmW will be tested with OTA. In OTA testing, it is not realistic to configure comprehensive test parameters as usual since test time is drastically increased, and some kind of reduction about test points is necessary. Second difference is test parameters that can be supported. In NR, UEs can support > 20MHz Bandwidth and we also need to take into account this difference. Observations and proposals for each parameter are described below.

[…]

Future plan:

RAN5 RF shall define Initial conditions (test parameters) based on the discussion above. As described in section 2 especially about mmW, some kind of reduction about Test point is necessary due to difference between LTE and NR. Following points can become reason for reduction of Test point in NR.


Technical evidence

In case there is technical evidence (e.g. worst case is defined, or there is no difference between point A and point B), we can reduce test point based on this evidence.


Test time

Calculating test time with the assumption that same approach as LTE will be applied to NR, and then we will decide which TC should be reduced or how much test point should be reduced. This approach without technical evidence is already adopted in LTE Data Analytic task force.


Observation 3

: Technical evidence or calculating test time are required for defining test point.

Proposals and Observations:


Proposal 2.1-1

: Regarding Sub-6GHz, same environment as LTE can be reused.


Observation 2.1-2
: Regarding mmW, reduction of testing extreme conditions can be considered.


Proposal 2.2-1

: Regarding Sub-6GHz, same test frequency as LTE can be reused.


Observation 2.2-2
: Regarding mmW, reduction of testing some test frequency range can be considered.


Proposal 2.3-1

: Regarding Sub-6GHz, tested BW 5MHz should be changed to 10 or 20 MHz.


Proposal 2.3-2

: Regarding mmW, tested BW 5MHz should be changed to 50/100//200/400 MHz.


Proposal 2.4-1

: Regarding Sub-6GHz, same test points as LTE can be reused.


Observation 2.4-2
: Regarding mmW, reduction of some test points can be considered.


Observation 2.5.1
: RAN5 need to define WF whether UE shall be tested in all supporting SCSs


Proposal 2.5.1

: SCS = 30 kHz (Sub-6GHz) and 120 kHz (mmW) are high priority to be tested.


Observation 3

: Technical evidence or calculating test time are required for defining test point.

Discussion: 

PCTest: there are discussions here for test point reduction, not sure why this is the case. Questioning Proposal 2.2-1.

Observation 2.4-2 is not a justification for test point reduction.

Anritsu: Observation 2.1-2
: testing extreme conditions.

Have to put some small box into the chamber for this temperature.

NTT DOCOMO: E.2.2
 Voltage Editor’s note: is there any discusasion in RAN4 to adjust this?

Keysight UK: is not yet decided. 

Rohde&Schwarz USA: it is more difficult to do cabled testing as you're changing your envirenment, impact on fr1 and 2. It's easier to do temperature testing because you can do local testing.

Rohde&Schwarz: this temp testing could come from regulatory requirements.

MVG: the temp may be too extreme, +55 to -10, needs to be revisited as it's an anechoic chamber, you have to come up with a concept.

Ericsson: in TS 36.508 there is a chapter for environmentasl condition, it would be appropriate to have it also in 38.508.

Qualcomm: Proposal 2.3-2, testing all bandwidth would take too much time, maybe testing only the highest would be appropriate.

3. cond., thv? 2.5-1, the proposal is to limit the SCS.

Keysight: supporting Qualcomm's comment. It has to be seen how does SCS affect each requirement so it can be tested case by case.

Rohde&Schwarz: 2.3-1 60KHz was not allowed for 400 MHz? but is more an issue for RAN4.

Dish network: a lot of parameters have to be considered. The LTE procedure should not be repeated.

Postponed.

Decision: 

The document was revised to R5-180065.



R5-180065
Discussion about Test parameters for NR TRx TCs






Type: discussion

For: Endorsement





Source: NTT DOCOMO, INC.

(Replaces R5-180006)
Discussion: 

draft v1 was presented on Thu.

Intel commented about reusing test points as in the Huawei paper.

Noted and two proposals endorsed. 2.2-1 is pending.

Decision: 

The document was noted.



R5-180007
Discussion about mmW Test Tolerance for NR TRx TCs






Type: discussion

For: Endorsement





Source: NTT DOCOMO, INC.

Abstract: 

In the last RAN5#77 meeting, discussion about Test Tolerance (TT) was kicked-off and how to define Sub-6GHz TT was endorsed. Additionally, in the last RAN4#85 meeting, Measurement Uncertainty (MU) for EIRP and TRP (D = 5 cm) were agreed. This document introduces some proposals how to define mmW TT based on latest RAN4 and RAN5 agreements.

2
Discussion

2.1
Agreements in RAN5

In the last meeting RAN5#77, discussion about TT was kicked-off and R5-177454[1] was endorsed. Following is the agreements in R5-177454. 


Proposal 1-1

: Sub-6GHz MU values about Type 1 TCs shall be re-defined for each NR TRx TC by RAN5.

Proposal 1-2

: Sub-6GHz TT values about Type 1 TCs are defined with same value as MU for NR.


Proposal 2-1

: Sub-6GHz TT values about Type 2 TCs are defined as zero in same way as legacy LTE


Proposal 3-1

: Sub-6GHz MU value about Type 3 TCs shall be defined for each NR TRx TC by RAN5.

3
Proposal


Proposal 2.2.1
: mmW TT values about Type 2 TCs are set to zero in same way as legacy LTE.


Proposal 2.2.2
: mmW TT values about Type 1 TCs are set to not MU value (0 < TT < MU).


Proposal 2.3.1
: Define specific TT for each D size (apply MUD=5cm to TTD=5cm and MUD=15cm to TTD=15cm)

Discussion: 

Rohde&Schwarz USA commented that the issue will be discussed in RAN4 the week after. The chambers may be 50m.

Decision: 

The document was revised to R5-180083.



R5-180083
Discussion about mmW Test Tolerance for NR TRx TCs






Type: discussion

For: Endorsement





Source: NTT DOCOMO, INC.

(Replaces R5-180007)
Discussion: 

draft v1 was presented on Thu.

Noted and proposals endorsed.

Decision: 

The document was noted.



R5-180008
Test methodology for mmWave Demod testing






Type: discussion

For: Endorsement





Source: Qualcomm Korea

Abstract: 

In the context of NR Demodulation testing there has been numerous discussions [1],[2],[3] in RAN4 about the choice of RTS and MPAC with several reasons for & not choosing one over the other. Complexity, Cost, unresolved issues with the test methodology itself, chamber dimensions have been some of the critical issues. This discussion paper puts forth the use of a Modified RTS scheme and its merit for enabling baseband demodulation testing. 

2.
Discussion

As previously discussed in RAN4 there have been several limitations w.r.t moving towards RTS or SS MPAC. By having a hybrid approach with Multi Probe – Radiated One Stage (MP-ROS) as illustrated in figure 3-1 will enable the immediate requirement of defining a test methodology for Demodulation testing. 

Key aspects of MP-ROS methodology:

•
Decouples the baseband demodulation test requirements from the RF Antenna characteristics impact on the same, thereby simplifying the test procedure while still adhering to existing LTE industry standards

•
For channel emulation, we recommend the use of an isotropic antenna pattern for emulating the channel input to test chamber to ensure the industry accepted LTE test methodology for demodulation tests can be resumed without any dilution of the channel model.

•
TRP (Transmit/Receive Points) Antenna Spatial Correlation shall be as per the test requirements as defined by RAN4. 

•
Extends the number of TRPs (Transmit/Receive Points) to FFS in the chamber to enable beam acquisition procedures as an initial test procedure condition and possibly use this for beam tracking as well.

[..]

4.
Conclusion

•
Key aspect is use of Multi Probe-Radiated One Stage (MP-ROS) instead of SS-MPAC or RTS in their original form as being discussed earlier in RAN4.

•
MP-ROS eliminates the need for the determination for each DUT its antenna pattern.

•
Assumption of DUT & gNB isotropic antenna pattern simplifies the test methodology without overly diluting the channel emulation parameters. This baseline assumption for antenna pattern is same as what is currently used for LTE Demod conducted testing.

•
Multiple probes (additional TRP) are needed to facilitate DUT beam acquisition as part of initial test setup. Number of Probes and their orientations is FFS. 

5.
Proposals

Proposal1: From RAN5 PoV endorse feasibility of MP-ROS test methodology for mmWave Demod testing.

Proposal2: For channel emulation inside test chamber for Demod testing, assume isotropic antenna pattern for the DUT & TE.

Proposal3: TRP antenna spatial correlation value shall be as defined by RAN4 for each test.

Proposal4: Additional TRP probes needed for beam acquisition/tracking. Number of probes and their orientation is FFS.

Discussion: 

r1 was presented on Tue.

Rohde&Schwarz: absolute accuracy part of DMU.

In some direction of the chamber there could be a high signal.

Keysight UK commented that the signals are in reality not at the same time.

Intel wondered whether RAN4 agreed already on the matter? Doc 843.

Keysight commented that with NR there may be a dozen of different configurations. But RAN4 is still discussing on the matter.

Keysight commented about the wireless part of the two stage method, transmitting orthogonal signals, mentioning transmitter and receiver.

Rohde&Schwarz USA commented about a bi-directional antenna.

Keysight UK commented about Initial Call Setup and the ability to do demod on a device.

Conclusion: an LS will be sent to RAN4.

Decision: 

The document was revised to R5-180080.



R5-180080
Test methodology for mmWave Demod testing






Type: discussion

For: Endorsement





Source: Qualcomm Korea

(Replaces R5-180008)
Discussion: 

MVG asked if this method is proved to be working.

Qualcomm remarked it's rather a concept.

Noted. Proposal 1 is endorsed.

Related LS R5-180108.

Decision: 

The document was noted.



R5-180009
Link budget consideration for mmWave Demod Tests






Type: discussion

For: Endorsement





Source: Qualcomm Korea

Abstract: 

In the context of 5G-NR Demodulation testing we recommended MP-ROS as choice of test methodology for mmWave Demod testing [1] which is submitted for discussion and endorsement in RAN5 5G-NR Adhoc meeting#1.  This document discusses the link budget consideration to pave the way for TE requirements for maintaining the input signal level and SNR at a reasonable power level with good EVM.

2.
Discussion on Link Budget Consideration

With LTE conducted testing, maintaining the Input Signal at a certain Level along with sufficiently high SNR was less of a concern for test equipment. But with 5G-NR mmWave signal requiring radiated testing, Free Space Path Loss becomes a major factor in attenuating the signal strength as the far field distance for testing increases.

Below are some sample signal strength theoretical calculations that the TE can generate in the test zone assuming the below parameters. Theoretical SNR is also provided assuming these parameters.

•
Frequency: 28 GHz, 39 GHz 

•
Nominal signal output to the TRP (Transmit/Receive Points): 0 dBm

•
TRP (Transmit/Receive Points) - Standard Horn antenna gain: 15dBi

•
Additional Cable losses: 5dB

•
kTB (Thermal Noise) @ 100 MHz: -94dBm (T= 19 deg C)

•
All calculations based on Frii’s pathloss and far-field region equations [2], throughput/EVM (hence modulation) are not considered here

•
Table 1 shows how theoretical SNR degrades with increase in Far Field distance.

•
Even to test the same far field distance for 8CC (further 9dB reduction in SNR due to kTB), it becomes even more critical for TE to work towards getting Input Signal at appropriate level while maintaining a reasonable good EVM over a wide dynamic range, with a good SNR. 

•
As the gain of the TRP (Transmit/Receive Points) reduces (typical specs 11 dBi) it becomes even more challenging to test inside large test chambers the non-antenna impacted requirements effectively. 

•
The SNR requirements for validating the higher modulation schemes will be a problem for complex test systems with increased dimensions of the chamber especially when overlaid with black box mode of validation. 

3.
Conclusion

With Free Space Path Loss attenuating the radiated signal as the distance increases, for 5G-NR Demod Tests TE’s need to ensure an appropriate Input Signal Strength as well as SNR with wide dynamic range maintaining a low EVM.

4.
Proposals

Proposal1: Request TE vendors to provide inputs on the critical parameters to ensure appropriate Input signal strength as well as SNR with wide dynamic range maintaining a low EVM can be provided to simulate various test conditions.

Discussion: 

r1 was presented on Tue.

Decision: 

The document was revised to R5-180081.



R5-180081
Link budget consideration for mmWave Demod Tests






Type: discussion

For: Endorsement





Source: Qualcomm Korea

(Replaces R5-180009)
Discussion: 

Noted.

Rohde&Schwarz commented that there is a similar doc in RAN4.

Decision: 

The document was noted.



R5-180010
Radiated Emissions Measurement Challenges below 30 MHz






Type: discussion

For: Endorsement





38.521-2 v..




Source: Qualcomm Korea

Discussion: 

late doc

was not produced.

Withdrawn

Decision: 

The document was withdrawn.



R5-180011
TRP/EIRP Measurement Procedure Alignment with ANSI C63 and ETSI EN 301 908-1






Type: discussion

For: Endorsement





38.521-2 v..




Source: Qualcomm Korea

Abstract: 

The purpose of this contribution is to highlight that there are currently no TRP measurement procedures existing for 3GPP or regulatory testing for test cases other than for sub6 GHz UL transmitter and receiver OTA performance testing.  The starting point for TRP procedures is a review of 3GPP TS 34.114 [4] for Over The Air (OTA) that includes TRP testing and established industry/regulatory procedures for radiated emissions measurements.  RAN5 should also be aware that the standards group ANSI C63 is beginning work draft TRP measurement procedures for regulatory TRP spurious emissions measurement.

2.4.
Observations

Observation 1: TRP spurious emissions measurement procedures do not exist for any frequency bands

Observation 2: Sub6 GHz intentional transmitter frequencies took many years to create with detailed analysis on measurement uncertainties and chamber characteristics

Observation 3: Other industry groups, such as ANSI 63, are working on TRP procedures for RAN5 to be aware of 

Observation 4: Test data reuse for both 3GPP and regulatory is essential to reduce certification cost/schedule

Observation 5: Measurement EIRP procedures exist in 3GPP and for regulatory,

Conclusions

Proposal 1: RAN5 should review 3GPP TS 34.114 as the baseline 3GPP procedure to leverage for TRP emissions measurements and then determine what changes are needed to address 38.101-2 requirements.

Proposal 2: RAN5 should review EN 301 908-1 and 3GPP 36.124 use as the baseline for EIRP measurements.

Proposal 3: RAN5 group to review the latest ANSI 63.17 draft TRP procedure if possible to understand other work in the field

Proposal 4:RAN5 test labs and equipment manufactures to provide contributions highlighting measurement challenges for the defined 3GPP TRP spurious emissions measurement range.

Discussion: 

r1 was presented on Wed.

Conclusion: remove Proposal 3.

Decision: 

The document was revised to R5-180098.



R5-180098
TRP/EIRP Measurement Procedure Alignment with ANSI C63 and ETSI EN 301 908-1






Type: discussion

For: Endorsement





38.521-2 v..




Source: Qualcomm Korea

(Replaces R5-180011)
Discussion: 

reissued as R5-180099 because of title change.

Decision: 

The document was withdrawn.



R5-180099
TRP and EIRP Spurious Emission Measurement Procedure Baselines






Type: discussion

For: Endorsement





38.521-2 v..




Source: Qualcomm Korea

Abstract: 

reissued from R5-180098 because of title change.

Discussion: 

Rohde&Schwarz commented about the differences to the Anritsu paper. But there's nothing about procedures.

The 2 proposals are endorsed.

Decision: 

The document was noted.



R5-180012
Discussion on mmWave UE conformance RF testing






Type: discussion

For: Endorsement





38.521-2 v..




Source: Qualcomm Korea

Abstract: 

The purpose of this contribution is to provide high level recommendations in developing the mmWave UE RF conformance spec 38.521-2 for the 5G NR. This contribution is a response to the R4-1714533: LS on UE RF conformance spec for mmWave OTA.

2.
Discussion

R4-1714533 identified and summarized some difficulties to verify some core spec test cases and provided recommendation to RAN5 for conformance spec development. This contribution takes in to consideration difficulties identified in RAN4 and recommends few high-level approach to Tx conformance spec. development.

Observation 1: Measurements over full frequency range for some test cases may not always be required

Observation 2: Performing TRP measurements may not always be required for all test cases

Observation 3: Performing measurements for all beams may not be required for all test cases.

Proposal 1: Accept EIRP based measurement approach with TRP as a fall-back

Proposal 2: Leverage pre-scan to minimize test frequencies and test points

Proposal 3: Test only at single beam configuration (one which results in peak beam) for applicable test cases

Discussion: 

late doc

Rohde&Schwarz commented that proposals 2+3 were already proposed in RAN4, this can be done in labs, left to the OEM's or chipset vendors.

Qualcomm commented about -30dB limit.

Fraunhofer expressed concerns about testing only one single beam, it should be considered testing multiple, f.i. 2 beams a' 28.

Qualcomm agred this should be thought of.

Fraunhofer suggested to make it more precise, like declare a single beam mode.

Rohde&Schwarz commented that this may be out of scope to measure all this.

The RAN5 Vice Chair RF wondered whather it could be used to standardize the procedure for pre-scans.

Proposal 1 sems to be acceptable, 

Proposal 2 needs to be reworded, 

Proposal 3 seems to be acceptable as it is formulated in RAN4 and considering RAN1.

Decision: 

The document was revised to R5-180090.



R5-180090
Discussion on mmWave UE conformance RF testing






Type: discussion

For: Endorsement





38.521-2 v..




Source: Qualcomm Korea

(Replaces R5-180012)
Discussion: 

Anritsu remarked that this can be taken as a baseline but that further discussion is needed.

Related LS R5-180110.

Noted and proposals endorsed.

Decision: 

The document was noted.



R5-180013
Signalling NR Testcases - OTA chamber requirements 






Type: discussion

For: Endorsement





Source: Qualcomm Korea

Abstract: 

The purpose of this paper is to revisit some previous conclusions in signalling group eliminating the need of far field testing. Near field performance needs to be evaluated for test cases where more than one NR cell, handover procedure, beam management and precise power level control is required. This document explains the need for further studies, based on key parameters, before such conclusions can be reached.

Following parameters mentioned in table 2.2.2 , Power level of NR Cells, HO Procedure, Beam Management and No. of Tx\Rx Antenna will impact near field performance and testing in near field may yield unreliable results.

RAN5 Signalling group should take this in consideration for upcoming RAN5#78 and re-evaluate their earlier assumptions in [2]. Participating companies are encouraged to provide more data, based on above parameters, so a conclusive agreement can be reached based on further studies.

Discussion: 

late doc

Keysight Uk commented concerning the near field meaning that if you have a small subset of test they can be carried out with a simple near field approach.

Upon a question from the RAN5 Vice Chair RF, Samsung underlined that there may be events related to the power which require to report back.

Rohde&Schwarz remarked that a measurement procedure could be added to the test in case there is a position change.

The RAN5 Vice Chair RF remarked that measurements in the near field may be noisy.

MVG commented that the signals will not change in the radiated but in the reactive.

Keysight and Rohde&Schwarz should work with the the SIG group so that a decision can be made upon which chamber (maybe RRM) can be used.

Decision: 

The document was noted.



R5-180014
Discussion on test point selection of MOP, MPR and AMPR in FR1






Type: discussion

For: Decision





Source: Huawei, CATR

Abstract: 

In this document, we discussed several points in deciding the test points of MOP, MPR and AMPR in FR1. It is proposed that RAN5 endorse following proposals.

Proposal 1: The test subcarrier spacing shall be 15kHz, 30kHz and 60kHz. 

Proposal 2: The test channel bandwidth shall be Lowest, 20MHz, 60MHz, Highest. 

Proposal 3: The test points of MOP and MPR for inner RB allocations are decided as following: 1@RBstartLow, 1@RBstartHigh and ceiling(LCRBmax/2)@RBstartLow.

Proposal 4: The test points of MOP and MPR for outer RB allocations are decided as following: 1@0, 1@LCRBmax-1 and LCRBmax@0.

Proposal 5: The test points of MOP and MPR for requirements independent of RB allocations are decided as following: 1@0, 1@LCRBmax-1 and LCRBmax@0.

Proposal 6: It is proposed to adopt the table templates in MOP and MPR test cases.

Discussion: 

Rohde&Schwarz: it's only for MPR, not for MOP.

Intel: Proposals 1+2 it was better do do as in R5=180023. Agreeing to proposal4, Proposal 3 not sure how many test cases. Testing all modulations is a long list. Maybe restrict.

Qualcomm: testing all combinations, as proposed here, is not necessary.

Dish Network: Proposal 1 'mid'.

Postponed. Proposals 1+2 to be reworded.

Decision: 

The document was revised to R5-180067.



R5-180067
Discussion on test point selection of MOP, MPR and AMPR in FR1






Type: discussion

For: Decision





Source: Huawei, CATR

(Replaces R5-180014)
Discussion: 

draft v2 was presented on Thu.

Qualcomm wondered whether the multi-channel band is needed? Mid-channel is tested only if single frequency is tested.

Dish network commented that it would be reasonable to test more than 2.

Huawei confirmed upon the RAN5 Vice Chair RF's request that this paper is only about RB allocations.

Postponed for more discussions.

Proposal 4 reworded to say table structure.

Noted and proposals endorsed.

Decision: 

The document was noted.



R5-180022
Discussion on test case responsibility split






Type: discussion

For: Endorsement





Source: Ericsson

Abstract: 

For the NR work, RAN5 has several RF test specifications to add new test cases to, 38.521-1, 38.521-2 and 38.521-3. There are clear dependencies between the test specifications. This discussion paper gives a proposal on how to optimize, working with several test specifications in parallel.  

1.1
Test case dependencies

We have the following 3 test specifications:

1.
38.521-1: NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone 

2.
38.521-2: NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone

3.
38.521-3: NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: NR interworking between NR range1 and NR range2; and between NR and LTE

You could for example expect that the test requirement and test procedure to be similar/identical for the same test case for FR1 in 38.521-1 and 38.521-3. Similarly, the same would apply for an FR2 test case. 

1.2
Split of test cases

It’s expected that work on the same test case in all three test specifications will be done in parallel due to the tight time schedule for NR. Since there is a strong dependency between test cases in different test specifications as explained in section 1.1, and to prevent synchronization and alignment of test case implementation between different companies we suggest keeping responsibility of dependent test cases within the same company. Proposal: 

-
Company A

o
Test case A (FR1) in 38.521-1

o
Test case A, inter-band for FR1 in 38.521-3 

o
Test case A, intra-band for FR1 in 38.521-3

-
Company B

o
Test case A (FR2) in 38.521-2

o
Test case A, inter-band for FR2 in 38.521-3

The same company could of course be responsible for all the test case variants above but splitting in any other way should if possible be avoided.

Discussion: 

noted and proposal endorsed

Decision: 

The document was noted.



R5-180023
Discussion of test channel BW and sub-carrier spacing (SCS) approach for NR TRx test cases






Type: discussion

For: Endorsement





Source: Ericsson

Abstract: 

As part of the initial condition clause in each NR Tx and Rx test case, the test channel bandwidth(s) needs to be specified in the same way as in legacy LTE test cases.

As of today, NR in FR1 is specified with sub-carrier spacing (SCS) of 15 kHz, 30 kHz and 60 kHz. Each FR1 test case needs to specify the selection(s) of SCS(s) to be tested as part of initial conditions.

It’s desired to have a good test point coverage but not adding too much additional test time by selecting all possible combinations of test channel BW(s) and SCS(s).  

2
Discussion

2.1
Background on channel BW support

Agreements in RAN4 on UE channel bandwidth [1]. 

-
UE maximum channel bandwidth is a UE capability. (R4-1708845)

-
UE shall support any Rel-15 channel bandwidth that is smaller than its UE supported maximum channel bandwidth. (R4-1706321)

-
The maximum channel bandwidth supported by UE can be different for UL & DL and SCS specific. (R4-1706321)

-
Different maximum channel bandwidths can be defined for different SCS (R4-1706321)

•
Maximum channel bandwidths for certain SCS can be smaller than the ones listed above but not larger

-
UE minimum bandwidth in the context of RMSI and COREST containing PDCCH scheduling RMSI should be no less than 20MHz for Frequency Range 1 and 100MHz for Frequency Range 2 (R4-1714392)

The combination of channel bandwidth, SCS and operating bands for FR1 is shown in table 1 below (copy of Table 5.3.5-1 in [1]).

Proposal 1: For Tx and Rx test cases, select the same test channel BW(s) as for corresponding LTE test cases but specify “mid” test channel bandwidth instead of 5 MHz.

Proposal 2: For Rx test cases, lowest test channel BW is tested in combination with 15 kHz SCS, mid test channel BW is tested in combination with 30 kHz SCS and highest test channel BW is tested in combination with highest supported SCS for the selected test channel BW.

Proposal 3: For Tx test cases, select the lowest supported SCS for selected test channel BW. 

Proposal 4: Any divergence from proposal1 thru proposal3 needs to be clearly motivated in the CR cover page or in a discussion paper.

Proposal 5: Add information for proposal1 thru proposal4 to TS 38.905, Derivation of test points for radio transmission and reception conformance test cases.

Proposal 6: Add SCS information in the test configuration table for each test case.

Proposal 7: Indicate in 38.508-1, the Mid test channel BW for each operating band.  

Proposal 8: A similar approach as given in this paper for FR1, could be used for FR2.

Discussion: 

Rohde&Schwarz: presented their view. Disagreed with proposals 1+2.

Intel disagreed with R&S: it is good to have a baseline.

Keysight expressed some concerns with R&S: SCS default regarding the spectrum utilization. Only measure some slots. For these cases further studies are required.

Postponed.

Presented again on Thu.

Keysight commented about the need to have a baseline for subcarier spacing, keeping the square brackets. Opposing proposal 3.

Rohde&Schwarz agreed with Proposal 1. Proposal 2 is ok.

Orange: proposal 2, it doesn't mean the 60kHZ is not mandatory.

NTT DOCOMO if 60KHz is not supported then it will test with 13 KHz.

Dish network did not agree with the proposal 3. Proposal 2 should be looked at further. Bands should be selected carefully so that operators agree.

China Mobile commented about Proposal 7 and channel 78. Is it possible to have more than 1 channel bandwidth?

The RAN5 Vice Chair RF remarked that this paper is not dealing with mid channel bandwidth.

NTT DOCOMO commented that Proposal 8 shall be removed.

Conclusion: the first part of Proposal 1 is not endorsed.

Proposal 7: in part-1/-2 spec instead of 38.508.

Proposal 3 and 8 removed.

Decision: 

The document was revised to R5-180111.



R5-180111
Discussion of test channel BW and sub-carrier spacing (SCS) approach for NR TRx test cases






Type: discussion

For: Endorsement





Source: Ericsson

(Replaces R5-180023)
Discussion: 

draft v2 was presented on Thu.

Proposals 7+8 were removed.

Noted and proposals endorsed.

Decision: 

The document was noted.



R5-180025
WP 38.522 RF RRM Applicability






Type: Work Plan

For: Agreement





38.522 v..




Source: China Mobile Com. Corporation

Discussion: 

noted

Decision: 

The document was noted.



R5-180026
Draft TS 38.522 v0.1.0 skeleton






Type: draft TS

For: Approval





38.522 v0.1.0




Source: China Mobile Com. Corporation

Discussion: 

r3 was presented on Wed.

Keysight remarked not having seen the capabilities (coming from RAN2).

Rohde&Schwarz suggested to make separate tables for each clause.

ETSI MCC asked to add a history table.

Decision: 

The document was revised to R5-180107.



R5-180107
Draft TS 38.522 v0.1.0 skeleton






Type: draft TS

For: Approval





38.522 v0.1.0




Source: China Mobile Com. Corporation

(Replaces R5-180026)
Discussion: 

draft v2 was presented on Thu.

draft v3 was presented on Fri.

ETSI MCC, Samsung, R&S commented that an xx4 has to be removed, the coversheet is not formatted correctly, the referenced 38.521-4 has wrong index, the history table needs the meting nr. In the left column.

Decision: 

The document was approved.



R5-180027
Discussion on uncertainty of Sub-6GHz NR TRx tests






Type: discussion

For: Endorsement





Source: Anritsu

Abstract: 

In this document, some Sub6 NR MU elements are analyzed. RAN5 is asked to endorse following:

Proposal 1) Apply Sub-6GHz NR MU specified in Annex 

If further review or input is required by more TE vendors, then one meeting delay will be possible.

Discussion: 

Rohde&Schwarz commented that for larger bandwith the Slot times will change and this will have an effect on measurement uncertainty.

Sections 2.2 duplicated.

Finally it turned out that no change was needed in the doc.

Decision: 

The document was revised to R5-180084.



R5-180084
Discussion on uncertainty of Sub-6GHz NR TRx tests






Type: discussion

For: Endorsement





Source: Anritsu

(Replaces R5-180027)
Discussion: 

Noted.

No endorsement yet on this proposal.

Decision: 

The document was noted.



R5-180028
Consideration on the FR2 TRx test procedure






Type: discussion

For: Endorsement





Source: Anritsu

Abstract: 

This paper gives a consideration for the mmWave TRx test procedure.

RAN5 is asked to endorse followings:

Proposal 1) Specify in the test procedure that the link direction can be determined from the measured EIRP CDF(Maximum Output Power Test) or EIS CDF(Reference Sensitivity Test)

Discussion: 

Keysight UK commented that the manufacturer should declare the number of panels.

Qualcomm mentioned the measurement tolerances concerning the peak, measuring the throughput for each.

Are all the RF tests done at this one peak location?

Anritsu confirmed, apart from one.

Keysight UK: in theory, a phone could be designed with 0% coverage and 20% of the directions.

Do we say the EVM spec applies for 80% of the directions? And in those 20% the EVM is terrible?

We know what the power looks like in the whole device. Do we also need a spherical coverage?

RAN5 Vice Chair RF: Can we limit this to specific tests, and for the rest do a black box approach?

This was confirmed.

A LS will be sent to RAN4.

Rohde&Schwarz USA answered upon a comment from Keysight that we don't know how REFSENS is measured, what beam peak is.

Rohde&Schwarz commented about separating a smaller part of the sphere.

Decision: 

The document was revised to R5-180091.



R5-180091
Consideration on the FR2 TRx test procedure






Type: discussion

For: Endorsement





Source: Anritsu

(Replaces R5-180028)
Discussion: 

related LS R5-180xxx.

The filename and header Tdoc nr. Are wrong.

Noted and endorsed

Decision: 

The document was noted.



R5-180029
Discussion on FR2 Spurious Test






Type: discussion

For: Endorsement





Source: Anritsu

Abstract: 

LS from RAN4 is received and it suggests some recommendation for the tests where the difficulty on the testability is identified. This paper discusses the way forward for the identified solution on the mmWave spurious tests.

[..]

We would have following options on how to specify the test specification.

Option 1) Do not test below 1GHz in 3GPP test specification, and simply leave the testing to the external EMC testing method 

Option 1a) Do not test below 1GHz in 3GPP test specification, and simply leave the testing below 1GHz to the external EMC testing method, but specify in RAN5 test specification the test conditions, test requirements, which are equivalent to the RAN4’s intention as much as possible, for such external EMC testing method.

Option 2) Leave the testing of below 1GHz to TS 38.124[5] : EMC testing specification which is being developed in RAN4.

Option 3) Develop our own EMC testing method(which still would be based on the existing EMC test method) and specify it in RAN5 test specification.

RAN5 is asked to endorse followings :

Proposal 1) Choose one of the option 1, 1a,  2 or 3 for the treatment of below 1GHz spurious test

Proposal 2) Validation status of the test equipment should be separated for non-EMC and EMC part.

Proposal 3) Allow radiative near field measurement for all of the TRP tests. 

Proposal 4) Ask RAN4 to provide MU value, probe compensation methods, minimum measurement distance for radiative near field measurement of TRP.

Discussion: 

Keysight UK wondered what is the accepted pathloss in dB? The wording here is too prescriptive.

Proposals 3+4 are observations, 1-2 have to be clarified.

Decision: 

The document was revised to R5-180101.



R5-180101
Discussion on FR2 Spurious Test






Type: discussion

For: Endorsement





Source: Anritsu

(Replaces R5-180029)
Discussion: 

draft v2 was presented on Thu.

AI shall be 4.1.7.

Noted. No agrement on the proposals.

Decision: 

The document was noted.



R5-180030
LTE Anchor Link Requirements






Type: discussion

For: Endorsement





Source: Anritsu

Abstract: 

In RAN5#77,  power configuration for the LTE anchor link for non-standalone(NSA) mode with LTE and mmWave NR cells tests is proposed and set as baseline assumption. 

In [1], the some analyses for the LTE-link power is discussed from the perspective of avoiding the impact to the NR cell from the LTE-link power while keeping the LTE-link connection. Following table shows the proposed baseline assumption in [1]. This document discusses the feasibility aspects for the baseline assumption.

Conclusion

RAN5 is asked to endorse followings:

Proposal 1) Specify DL/UL power level requirement -85dBm/15kHz(DL) and 10dBm/10MHz (UL) for LTE anchor link during the call setup period as an informative requirement.

Proposal 2) No UL signal (User data, control data, reference signals) should be transmitted during the measurement 

Proposal 3) Specify the requirement for the impact to the mmWave measurement from LTE anchor link: the impact from the LTE anchor link should be [20] dB less than the test requirement

Proposal 4) Allowing temporarily OFF the LTE anchor by adjusting the N310 and T310 during the measurement

Proposal 5) Specify the TE requirement to keep the LTE anchor link connection throughout the tests.

Proposal 6) Specify DL power level -85dBm/15kHz(DL) for LTE anchor link during the measurement as an informative requirement.

Proposal 7) Specify that RSRP reporting can be utilized to configure the DL power of LTE anchor link.  Uncertainty can be [TBD] dB for normal condition,  [TBD] dB for extreme condition.

Proposal 8) Not to mandate the LTE anchor antenna type to specific one(s).

Decision: 

The document was revised to R5-180088.



R5-180088
LTE Anchor Link Requirements






Type: discussion

For: Endorsement





Source: Anritsu

(Replaces R5-180030)
Discussion: 

draft v2 was presented on Fri.

Proposals are endorsed.

Decision: 

The document was noted.



R5-180031
Discussion on FR2 uncertainty






Type: discussion

For: Endorsement





Source: Anritsu

Abstract: 

LS from RAN4 is received and it inform the completion of uncertainty for D=5cm, for EIRP and TRP.

This document discusses the way forward for the mmWave uncertainty and TT.

Conclusion

RAN5 is asked to endorse the following proposals:

Proposal 1 : Wait for a RAN4’s decision in San Diego and start to specify uncertainty in test specification according to the outcome of it in RAN5#78 meeting. 

Proposal 2 : Request RAN4 to clarify the responsibility of MU work

Proposal 3 : Request RAN4 to provide the remaining MU values in Table 1 except for those with RAN5 responsibility.

Discussion: 

The discussion paper is dealing with R5-180001 "LS on UE RF conformance spec for mmWave OTA".

Keysight UK commented that RAN4 is not specially deadling with these details.

Decision: 

The document was revised to R5-180082.



R5-180082
Discussion on FR2 uncertainty






Type: discussion

For: Endorsement





Source: Anritsu

(Replaces R5-180031)
Discussion: 

LS R5-180092 is related.

R1 was presented on Thu.

Noted.

Proposal 1 was endorsed.

Decision: 

The document was noted.



R5-180032
Discussion paper on 5G NR Connection Diagrams for conducted tests






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

Abstract: 

The connection diagrams Annex is TS 36.508 has become difficult to handle over time. This paper tries to identify the reasons and provide a Way Forward to prevent the same problem in TS 38.501-1.

This document has identified the following issues with the current structure of the connection diagrams in TS 36.508:

Observation 1: The connection diagrams do not follow any order. It is difficult to find the connection diagram to use for a new test case.

Observation 2: The list of connection diagrams does not cover all required combinations.

Observation 3: The connection diagrams have not been created following a uniform style.

Observation 4: Some of the connection diagrams are very similar between them and do not add any value.

Observation 5: Some of the connection diagrams do not include the source file and they can no longer be edited.

Based on those issues, the following proposals for TS 38.508-1 are made, in order to improve the maintenance and readability of the new specification:

Proposal 1: Split connection diagrams from TE and DUT as shown in the sample Figures A.TE.1, A.DUT.1, A.DUT.2 and A.DUT.3.

Proposal 2: Define parameterised connection diagrams in TS 36.508-1 and include a parameters table in the initial conditions of each test case to indicate the values to use for the connection diagrams parameter, as shown in Figure A.TE.3 and Table 1.

Discussion: 

PCTest and Ericsson agreed.

Decision: 

The document was noted.



R5-180033
Discussion on the need for additional UE locking functions in TS 38.509






Type: discussion

For: Endorsement





Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

This contribution discusses the need for extensions to the UBF specified in TS 38.509 and describes the following new UE special conformance test functions: POWER-LOCK; DPD-LOCK; AGC-LOCK; MCS-LOCK; and CARRIER-LOCK.

This contribution discusses additional UE locking functions and makes the following observations:

Observation 1: Power locking might be necessary when an antenna pattern is formed for transmission and measurement purposes.

Observation 2: DPD locking might be necessary when an antenna pattern is formed for transmission and measurement purposes.

Observation 3: AGC locking might be necessary when an antenna pattern is formed for reception and measurement purposes.

Observation 4: MCS locking might be necessary for EVM measurement purposes. 

Observation 5: Carrier locking might be necessary when an antenna pattern is formed for reception and measurement purposes.

In view of observations 1-5, the following proposals are made:

Proposal 1: An associated message space (AMS) shall comprise commands and functions necessary to execute independent locking and release mechanisms for one or more combinations of the functions identified in observations 1-5.

Proposal 2: Commands to perform the function of ACTIVATE POWER-LOCK, ACTIVATE POWER-LOCK COMPLETE, DEACTIVATE POWER-LOCK and DEACTIVATE POWER- LOCK COMPLETE.

Proposal 3: Commands to perform the function of ACTIVATE DPD-LOCK, ACTIVATE DPD- LOCK COMPLETE, DEACTIVATE DPD-LOCK and DEACTIVATE DPD-LOCK COMPLETE.

Proposal 4: Commands to perform the function of ACTIVATE AGC-LOCK, ACTIVATE AGC-LOCK COMPLETE, DEACTIVATE AGC-LOCK and DEACTIVATE AGC-LOCK COMPLETE.

Proposal 5: Commands to perform the function of ACTIVATE MCS-LOCK, ACTIVATE MCS-LOCK COMPLETE, DEACTIVATE MCS-LOCK and DEACTIVATE MCS-LOCK COMPLETE.

Proposal 6: Commands to perform the function of ACTIVATE CARRIER-LOCK, ACTIVATE CARRIER-LOCK COMPLETE, DEACTIVATE CARRIER-LOCK and DEACTIVATE CARRIER- LOCK COMPLETE.

With reference to TS 38.509 [5], the above proposals have been included in a combined text proposal [9] and in individual text proposals [10], [11], [12], [13] and [14], respectively.

Discussion: 

Keysight UK commented that DPD locking is not something we want to do.

AGC locking is maybe not needed.

MCS is anyway done.

It is very difficult to get any general function agreed.

Further functions like panel locking may be considered.

Qualcomm would like to se some use cases that make its introduction necessary, f.i. like CARRIER-LOCK.

Rohde&Schwarz agreed with Keysight, POWER-LOCKing has to be looked into, other functions are maybe to be checked.

The RAN5 Vice Chair RF remarked that bringing in test functions to certify Ues is not a way to proceed in RAN5.

POWER-LOCKing is still being locked into in RAN4.

Certification is about testing requirements, not to find specific nulls.

Keysight UK commented that beamlocking may be useful.

Rohde&Schwarz USA remarked that a paper on beamlocking was presented in Reno, and more discussions are needed in RAN4.

Noted.

Proposals are not endorsed based on discussion during the presentation as there was no use case detailed for these proposals.

Decision: 

The document was noted.



R5-180040
On extensions to the UE beam locking conformance testing function






Type: discussion

For: Endorsement





Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

Responding to the LS R5-180001, this contribution discusses beam locking in general and proposes the following: a multi-beam extension of the UBF; a null-locking extension of the UBF; a beam addressing scheme (BAS); and an associated message space (AMS).

Discussion: 

Keysight UK wondered about the difference between null locking and beam locking.

Fraunhofer explained the null locking and beam locking mechanisms.

Keysight commented that this may not be a realistic use case.

The RAN5 Vice Chair RF commented that the discussions should be connected to existing measurement requirements.

If there are possible new aspects not connected to requirements to be tested this would not be  a priority at the moment.

Noted.

Proposals are not endorsed based on discussion during the presentation as there was no use case detailed for these proposals.

Decision: 

The document was noted.



R5-180041
On a measurement control channel and an associated message space






Type: discussion

For: Decision





Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

This contribution identifies the need for RAN5 to consider the definition of an extended measurement control channel (MCC) together with an associated message space (AMS) and proposes that this item is the subject of further study.

Discussion: 

late doc

was not produced.

Decision: 

The document was withdrawn.



R5-180042
Discussion on synergies between test cases in TS 38.521-1. TS 38.521-2 and TS 38.521-3






Type: discussion

For: Endorsement





Source: Ericsson

Abstract: 

Since the number of test specifications and test cases has grown dramatically from LTE to NR, it’s desirable to limit the amount of maintenance work in RAN5. This paper addresses the fact that some parts of test cases in 38.521-1/38.521-2 and 38.521-3 would most likely be the same and how you could benefit from this.

2
Proposal

To agree to one of the proposals below.

Proposal 1: Do not use references to other test cases.

Proposal 2: Use references to other test cases, when possible, but only within the same test specification.

Proposal 3: Use references to other test cases, when possible, within and across test specifications.

Discussion: 

Keysight reported that RAN4 has followed Proposal 3.

Decision: 

The document was revised to R5-180106.



R5-180106
Discussion on synergies between test cases in TS 38.521-1. TS 38.521-2 and TS 38.521-3






Type: discussion

For: Endorsement





Source: Ericsson

(Replaces R5-180042)
Discussion: 

Noted.

Proposal 3 is endorsed.

Decision: 

The document was noted.



R5-180047
Discussion on Measurement Uncertainty for 5G NR






Type: discussion

For: Endorsement





Source: PCTEST Engineering Lab

Abstract: 

Conformance testing for New Radio will present many additional test challenges. One area of concern is the additional measurement uncertainty for the test setup for FR2 and its impact on certification testing. The baseline test setup for FR2 relies on an OTA test environment [1]. The measurement uncertainty of OTA test environments is dependent on many factors that are not considered in traditional conducted conformance test systems. This document will discuss some of these differences, the impact to certification, and ways to minimize variation across test solutions and laboratories.

This contribution has discussed some of the differences in measurement uncertainty in OTA test setups from traditional conducted test setups, the impact to certification, and ways to minimize variation across test solutions and laboratories.

Proposal 1: The conformance test specifications should provide adequate detail for the conformance test laboratories to perform the measurement uncertainty evaluations including all necessary references and examples.

Proposal 2: TSG RAN WG5 should consider adding a test requirement for the maximum measurement uncertainty of the OTA test setup for each performance area and recommend that outside certification bodies should verify that laboratories meet the specified measurement uncertainty and maintain a detailed measurement uncertainty test report.

Discussion: 

Proposal 1 could be incorporated into a TR or TS.

MVG liked to see Proposal 2 to be clarified a little more.

PCTest commented that is already being done in some labs.

Decision: 

The document was revised to R5-180085.



R5-180085
Discussion on Measurement Uncertainty for 5G NR






Type: discussion

For: Endorsement





Source: PCTEST Engineering Lab

(Replaces R5-180047)
Discussion: 

v1 was presented on Thu.

MVG wondered about Proposal 2.

Noted and proposals endorsed.

Decision: 

The document was noted.



R5-180048
Discussion on measurement uncertainty for 5G NR FR1






Type: discussion

For: Discussion





Source: Keysight Technologies UK Ltd

Discussion: 

late doc

was not produced

withdrawn

Decision: 

The document was withdrawn.



R5-180049
Discussion on connection diagrams for 5G NR






Type: discussion

For: Discussion





Source: Keysight Technologies UK Ltd

Abstract: 

LTE devices provides UE antenna connectors to perform conducted measurements and the connection diagrams defined in TS 36.508 [1] informs about the connection between SS elements and UE antenna connectors. Connection diagrams for 5G NR RF1 can follow same approach as [1] because 5G NR FR1 measurements will be conducted. However, 5G NR FR2 measurements need to be done Over The Air. Hence, connection diagrams in TS 38.508 will need to consider conducted and radiated scenarios.

Besides conducted or radiated measurements, connection diagrams defined in [1] will need to consider LTE link for NSA scenarios.

This contribution intends to open discussion in RAN5 about 5G NR connection diagrams definition in TS 38.508.

It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on connection diagrams definition:

Proposal 1: Combine in the same connection diagram FR1 and FR2 scenarios, indicating with different format connections to the UE, which connections are conducted for FR1 and radiated for FR2 case.

Proposal 2: Combine in the same connection diagram NSA and SA scenarios, indicating LTE part in connection diagram is only mandatory for NSA cases.

Proposal 3: Combine in the same connection diagrams all scenarios (FR1, RF2, NSA and SA) for different MIMO configurations and CA combinations are FFS

Discussion: 

late doc

PCTest commented that the signal will hit several receivers, not just one.

Rohde&Schwarz commented that both connection diagrams are very similar, they could be merged.

Decision: 

The document was noted.



R5-180050
Discussion on LTE anchor requirements for NSA






Type: discussion

For: Discussion





Source: Keysight Technologies UK Ltd

Abstract: 

A default baseline for LTE anchor requirements was considered in [1] at RAN5#77 when NR mmW RF requirements will be tested for NSA. This default baseline assumption disables DL/UL allocations in the OTA LTE link for RF test cases after establishing the mmW link to avoid LTE-Tx/Rx interference on mmW.

The purpose of this contribution is to provide more awareness about LTE link requirements based on [2] and [3] and open discussion to treat new scenarios when LTE link needs to be measured in NSA operation.

3.
Conclusion

It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on NSA test cases definition:

Proposal 1: Exceptions to default baseline assumption proposed in [1] needs to be added to consider LTE DL/UL power and RMCs after connection setup.

Proposal 2: Ask RAN4 for further clarification around LTE requirements defined in [3] for EN-DC operation in NR FR2. Whether those LTE requirements, referred in [3], needs to be tested in conducted or OTA for EN-DC band combination with NR RF2.

Discussion: 

late doc

Decision: 

The document was revised to R5-180089.



R5-180089
Discussion on LTE anchor requirements for NSA






Type: discussion

For: Discussion





Source: Keysight Technologies UK Ltd

(Replaces R5-180050)
Discussion: 

Proposal 1 was removed.

Postponed.

Draft v2 was presented on Fri.

Related LS R5-180100.

Postponed.

Later, draft v3 was presented.

Noted. Was for discussion only.

Decision: 

The document was noted.



R5-180054
On Measurement Grids for mm-wave NR






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

Abstract: 

At RAN4 meetings, different measurement grids for TRP and EIRP CDF measurements have been discussed (e.g. in [1], [2], [3], [4]). The choice of measurement grids has a major influence on the accuracy of OTA TRP measurements and on the validity of EIRP CDF and EIS measurements. In this contribution, we provide TRP and EIRP CDF measurement results for two antennas using different measurement grids which are applicable to EIS CDF as well.

This contribution provided radiation pattern measurement results for two different antenna implementations and derived TRP values and EIRP CDF curves for different measurements grids. 

The following observations have been made:

Observation 1: Constant step size measurement grids are not feasible for measurements that require spherical surface integrations of EIRP or EIS, i.e., TRP or TRS, in NR due to the anticipated beamforming capabilities and directivity of NR UEs.

Observation 2: Constant density measurement grids show good correlation of calculated TRP values even with relatively small number of measurement points.

Observation 3: The same measurement grid should be used for TRP and EIRP CDF measurements in order to minimize needed test time.

Observation 4: Using a constant step size grid is not feasible for CDF evaluation of EIRP values since a theta-dependant correction would be needed to account for the high number of measurement points at the poles.

Observation 5: A measurement grid with constant density is preferable in order to guarantee reproducible measurement results independent of the DUT orientation relative to the measurement grid.

Observation 6: Currently the responsibility of defining the measurement grid is unclear. 

Proposal: RAN5 is asked to choose one the below options:

a) 
Choice of the measurement grid is to be taken by RAN4.

b) 
A specific measurement grid is chosen and defined for OTA TRP and CDF EIRP and EIS measurements by RAN5.

c) 
The choice of the measurement grid is up to the test equipment manufacturer. An upper limit for the measurement uncertainty based on the grid shall be defined by either RAN4 or RAN5.

Discussion: 

Fraunhofer commented that an evenly distributed sample is ok, but an uneven is preferrable to minimize the number of points.

Keysight UK commented on a cabled environment vs. a radiated environment.

The RAN5 Vice Chair RF wondered why the black box aproach was chosen in RAN4.

Keysight UK answered this was only done for the specific case of far field.

Rohde&Schwarz USA reported that in RAN4 Option b was chosen.

The RAN5 Vice chair RF wondered whether RAN5 can define a grid.

Rohde&Schwarz USA commented that based on a reference antenna a certain grid can be chosen.

Fraunhofer wondered about the number of panels in the black box device.

Decision: 

The document was revised to R5-180093.



R5-180093
On Measurement Grids for mm-wave NR






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

(Replaces R5-180054)
Discussion: 

Intel commented that it must be based on some grid type as long as their approach is within their MU limit.

PCTest commented about the minimum requirement which is never higher than what is going to be measured. It needs to be tighter.

Anritsu: there is a risk that the measurement is different.

Intel commented that we have to do choices for grids, then define some min requirements.

Conclusion: topic shall be considered for further meeting.

Noted.

Decision: 

The document was noted.



R5-180055
Tx radiated spurious emissions measurements with dynamic measurement bandwidth






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

Abstract: 

The OTA spurious emissions limits for UEs are specified by [1]. As TRP is the selected metric for spurious emissions, test time becomes a very critical issue [2] for FR2 transmitters in particular. Furthermore, OTA testing suffers from frequency-dependent reduction of available signal-to-noise ratio at the measurement receiver due to increasing free space path loss for higher frequencies. Now, the key for reducing test time and to improve the SNR at the measurement receiver is the measurement resolution bandwidth (RBW). Unfortunately, RBW has conflicting impact on both, the test time and the SNR. While an increasing RBW reduces test time on the one hand, it decreases the SNR on the other hand.

This contribution proposes a spurious emissions test method which addresses this conflict by dynamic selection of the RBW.

In this contribution the conflict between test time reduction and maintaining a minimum SNR is addressed by proposing a spurious emissions test method based on dynamic selection of the RBW.

Observation 1:

There is a need for reducing the RBW with increasing measurement frequency, in order to maintain a minimum SNR (measurement margin). Thus, constant RBWs as in legacy spurious emission measurements are not optimal.

Observation 2:

The optimum RBW with respect to test time is a function of the Tx spurious emission limit referred to the input of the measurement receiver and of the measurement receiver’s noise floor. Thus, fixed RBWs are very inefficient.

Proposal:

In order to minimize the test time of Tx spurious emissions measurement, use the following method based on dynamic RBW selection:

1.
Fast sweep to determine the optimum measurement bandwidth based on the maximum allowed spur level and the required signal-to-noise ratio (margin vs. noise floor estimate).

2.
Sweep to detect possible spurs using the optimum measurement bandwidth determined in step 1.

3.
Final measurement of in step 2 detected spurs with desired SNR (margin) incl. standard limit check.

Discussion: 

Anritsu commented about optimum measurement bandwidth.

Keysight asked a question about the resolution bandwith in Step 3.

Decision: 

The document was revised to R5-180102.



R5-180102
Tx radiated spurious emissions measurements with dynamic measurement bandwidth






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

(Replaces R5-180055)
Discussion: 

draft v1 was presented on Thu.

Postponed

draft v2 was presented on Fri.

Anritsu suggested a rewording of the proposal.

Keysight commented that using dynamic RBW may reduce the test time.

Noted and endorsed.

Decision: 

The document was noted.



R5-180056
Discussion on Measurement Uncertainty for FR2






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

Abstract: 

1.
Background: Measurement Uncertainties for LTE OTA Test Cases

In the past, Measurement Uncertainties (MUs) for LTE OTA test cases, TRP&TRS for SISO OTA [1] or TRMS for MIMO OTA [2], have been defined in RAN4, while the MU for conformance test cases [3] have been defined in RAN5. Following the completion of the LTE OTA MU work and the definition of requirements in RAN4, RAN4 traditionally informed RAN5 of the status together with a definition of a test tolerance (TT), generally a fraction of the expanded MU. A recent example of such LS from RAN4 to RAN5 is [4] for MIMO OTA. 

For LTE, conformance test cases have all been based on conducted tests with requirements defined by RAN4 [5] and MUs and TTs defined in RAN5 [3]. On the other hand, while RAN4 defined various test methodologies and MUs for LTE OTA test cases [1], [2], RAN4 did not manage to define requirements [6] for SISO OTA test cases. MIMO OTA requirements for a select number of bands were just defined in 2017, several years after the work on MIMO OTA started. 

Observation 1: RAN5 has a tremendous background and expertise on defining MUs for a large variety of conducted conformance test cases. 

Observation 2: For LTE OTA test cases, RAN4 has traditionally defined MUs and TTs.

Observation 3: For LTE OTA test cases, RAN4 completed the MU work well ahead of the requirements.

3.
Summary

Observation 1: RAN5 has a tremendous background and expertise on defining MUs for a large variety of conducted conformance test cases. 

Observation 2: For LTE OTA test cases, RAN4 has traditionally defined MUs and TTs.

Observation 3: For LTE OTA test cases, RAN4 completed the MU work well ahead of the requirements.

Observation 4: RAN4 has taken the lead to approximate the MUs for select NR FR2 OTA test cases.

Observation 5: The MU work in RAN4 has consumed a large amount of time and delayed important demod & RRM testability aspects.

Proposal: Shift responsibilities to define MUs for FR2 NR UE RF, demod, and RRM test cases from RAN4 to RAN5 so that RAN4 focuses on the remaining testability aspects.

If the above proposal is agreed, it is suggested to send an LS to RAN4 to inform them about RAN5’s decision to define MUs for FR2 UE RF, demod and RRM conformance test cases going forward.

Discussion: 

late doc

noted and proposal endorsed.

LS also mentioning 0061 to RAN4.

Decision: 

The document was noted.



R5-180060
On Requirements for the LTE OTA Anchor for NSA






Type: discussion

For: Endorsement





Source: ROHDE & SCHWARZ

Discussion: 

late doc

was not produced.

Withdrawn

Decision: 

The document was withdrawn.



R5-180064
Skeleton for NR Demod spec 38.521-4






Type: draft TS

For: Approval





38.521-4 v0.0.1




Source: Qualcomm Inc.

Discussion: 

Tue 23. is doc availability deadline.

Fri 26.1. email approval deadline.

Email approved

Decision: 

The document was approved.



R5-180105
Way Forward on NR connection diagrams






Type: discussion

For: Decision





Source: Rohde&Schwarz, Keysight Technologies

Abstract: 

In this meeting, two discussion papers ([1], [2]) were presented analysing the current LTE connection diagrams and how to improve the process in NR.

This contribution collects the inputs from these two discussion papers and proposes a way forward.

2.
Discussion

The following issues have been identified:

Observation 1: The connection diagrams do not follow any order. It is difficult to find the connection diagram to use for a new test case.

Observation 2: The list of connection diagrams does not cover all required combinations.

Observation 3: The connection diagrams have not been created following a uniform style.

Observation 4: Some of the connection diagrams are very similar between them and do not add any value.

Observation 5: Some of the connection diagrams do not include the source file and they can no longer be edited.

Observation 6: If the process is not changed, the number of connection diagrams in 5G will increase due to FR1, FR2, SA and NSA tests which could lead to additional organizational difficulties.

3.
Conclusion

Based on the observations above, this contribution presents the following proposals:

Proposal 1: Split the connection diagrams into Test Equipment and User Equipment parts.

Proposal 2: Categorize the connection diagrams in different sections, to improve readability. How to categorize the diagrams and which sections are required is FFS.

Proposal 3: Parameterize the connection diagrams (e.g. number of cells, propagation conditions, MIMO configuration, etc.). The test specification shall include a table in the initial conditions indicating the value for each parameter. Which parameters shall be included in the connection diagrams is FFS.

Proposal 4: Use the same connection diagrams for SA and NSA. The LTE Link can be specified in the connection the diagram with a dashed line and a note indicating that it will only be used for NSA.

Proposal 5: For FR2, the connection diagram for UE part is not needed. For TE part, try to re-use as much as possible the FR1 connection diagram but also need the connection diagram to indicate necessary connections to OTA chamber. How much can be re-used is FFS.

Proposal 6: Before a new connection diagram is added, a set of rules need to be fulfilled. A table containing these rules shall be included in the Test Specification. For every new test case, a new entry in this table shall be added, indicating whether the connection diagram can be re-used or a new connection diagram is needed. The set of rules and the format and location of the table is FFS.

Discussion: 

late doc

Noted and proposals 1-6 endorsed.

Decision: 

The document was noted.



R5-180114
Draft TS 38.508-1 v0.2.0






Type: draft TS

For: Approval





38.508-1 v0.2.0




Source: Ericsson

Discussion: 

Tue 23. is doc availability deadline.

Fri 26.1. email approval deadline.

Email approved

Decision: 

The document was approved.



R5-180115
Draft TS 38.521-1 v0.1.0






Type: draft TS

For: Approval





38.521-1 v0.1.0




Source: China Unicom

Discussion: 

Tue 23. is doc availability deadline.

Fri 26.1. email approval deadline.

Email approved

Decision: 

The document was approved.



5
Closing Session

5.1
Review of Action Points and Work Plans

5.2
Outgoing LS (Post meeting approval on RAN5 reflector)

R5-180092
Draft LS on Measurement Uncertainty Definition Responsibilities






Type: LS out

For: Approval





to TSG WG RAN4





Source: TSG WG RAN5

Abstract: 

Release:
Release 15

Work Item:
5GS_NR_LTE-UEConTest

RAN5 has reviewed three contributions [1-3] discussing the responsibilities to define measurement uncertainties (MUs) for NR OTA testing. Given RAN5’s experience defining MUs and test tolerances (TTs) for conformance test cases (TCs) and the large amount of work ahead to define MUs for NR test cases, RAN5 needs to re-assert its role as the owner of test method MU analysis. The RAN4 study item on testability (NR UE RF, demod, and RRM), due to complete in March 2018, has critical work left to define baseline systems and propagation conditions to successfully enable conformance testing for Release 15 TCs. RAN5 therefore endorsed the proposal to shift responsibilities to define MUs for NR UE RF, demod, and RRM test cases from RAN4 to RAN5 so that RAN4 can focus on the remaining testability aspects.

A list of test cases that require work on MUs and TTs is shown in Table 1. MOP TCs have a preliminary MU budget and work on reference sensitivity has been started. 

RAN5 will take the existing MU work from RAN4’s NR study item into account and suggests for RAN4 to exclude any MU work in a new testability study item or from an extension of the existing study item. RAN4 is encouraged to continue the work on far-field distance and minimum measurement distance requirements and perform preliminary MU analyses to study alternate test methodologies.

2. Actions:

To RAN WG4: RAN5 respectfully asks RAN WG4 to shift responsibilities to define MUs for NR UE RF, demod, and RRM test cases from RAN4 to RAN5

Discussion: 

v1 was presented on Thu.

An update will probably be sent to plenary later.

Postponed.

v2 was presented on Fri.

Decision: 

The document was approved.



R5-180100
LS on LTE requirements for EN-DC with NR in FR2






Type: LS out

For: Approval





to TSG WG RAN4





Source: TSG WG RAN5

Abstract: 

RAN5 has discussed at RAN5#1 5G-NR Adhoc meeting the need to clarify with RAN4 E-UTRA requirements for EN-DC scenario with NR in FR2. The rationale behind this need is the way that some EN-DC requirements are defined in TS 38.101-3 [3], where there is not any differentiation between EN-DC with NR in FR1 and EN-DC with NR in FR2 and LTE requirements, from TS 36.101, also apply. 

Reference sensitivity for EN-DC requirements is the controversial case that RAN5 has found at this stage in [3]. This requirement is defined as follows:

RAN5 understands Reference sensitivity requirement for LTE applies as well for EN-DC scenario in FR1 and FR2. Hence, LTE requirements shall need to be tested at the same time than NR requirements. Furthermore, LTE requirements are referring to TS 36.101 where those requirements are tested in conducted setup.

On the other hand, measurement setup for UE RF characteristics in NSA mode, defined in TS 38.810 [2], considers a LTE radiated link that provides a stable LTE signal without precise path loss.

The following observations comes up from REFSENs requirement definition for EN-DC in [3] and the measurement setup defined for NSA in [2]:

-
Uncalibrated radiated LTE link is provided in NSA mode to maintain LTE link with DUT.

-
REFSENs EN-DC requirement, irrespective of NR FR1 and FR2, defined in [3] is referencing to TS 36.101 for E-UTRA band where these E-UTRA requirements are being tested in conducted environment for LTE

2. Actions:

To RAN WG4: RAN5 respectfully asks RAN WG4 for further clarification around E-UTRA requirements defined in TS 38.101-3 for EN-DC operation in NR FR2. Whether those E-UTRA requirements need to be tested in conducted or OTA for EN-DC band combination with NR RF2.

Discussion: 

PCTest recommended to keep the WI and Rel.

Postponed.

Draft v3 was presented.

Decision: 

The document was approved.



R5-180108
LS to RAN4 on mmWave Demod test methodology






Type: LS out

For: Approval





to TSG WG RAN4





Source: TSG WG RAN5

Abstract: 

As part of discussion paper (R5-180080), RAN5 group discussed the proposed test methodology to be used as baseline test method for mmWave demod testing. The RAN5 RF sub-group sees significant value in using this simplified test approach which supports both separating baseband demodulation testing from RF antenna characteristics, as a good starting point for demod testing.

The following aspects can be tested as part of the proposed demod testing.

•
Rank 1 including Transmit Diversity using a single probe

•
Rank 2 with polarization SU-MIMO  using a single probe

In addition to above cases, the method also supports

•
Rank 2 using spatial SU-MIMO using two probes with a choice of angular separation

•
Rank 4 using both polarization and spatial SU-MIMO using two probes with a choice of angular separation

•
Rank 4 using spatial SU-MIMO using four probes with fixed limited choice in angular separation

It is also possible to include the full UE antenna pattern for end-to-end performance validation.

In addition to its demod capabilities, the proposed test methodology is flexible enough to expand the scope to below aspects including RRM use cases.

•
Testing of spatial requirements with up to five discrete AoA

•
Testing of initial access using 5 discrete directions

2. Actions: To RAN4 group

RAN5 asks RAN4 to consider the above merits of the proposed methodology in discussing the baseline test method for mmWave Demod testing.

Decision: 

The document was approved.



R5-180109
LS to RAN WG4 on OTA test coverage for multi-panel Ues at FR2






Type: LS out

For: Approval





to TSG WG RAN4





Source: TSG WG RAN5

Abstract: 

At RAN5 5G-NR Adhoc Meeting #1 during discussion of R5-180094 it was noted that the conducted tests at FR1 are carried out on all the TRx ports of the UE. For radiated tests, to cover the equivalent coverage as FR1/LTE, FR2 test will be necessary to ensure each panel is evaluated for conformance requirements for UEs that integrate more than one FR2 antenna. 

Three approaches might be taken:

1.
Validate the UE only in one direction (peak EIRP, peak EIS)

2.
Validate the performance of each panel explicitly (requires declaration of panel count and default boresight)

3.
Validate UE performance in sufficient directions to ensure each panel is tested but without explicit knowledge of antenna topology

Many requirements wil be validated using option 1, but what should also be validated at other operating directions remains TBD. Currently, only EIRP and EIS are validated across the sphere, but it may be necessary to include other requirements, such as EVM or ACLR over the sphere since the performance on one panel in the peak EIRP direction does not predict the performance of a different panel. Other requirements, such as frequency error, would not be considered to vary as a function of panel and would not be considered important to validate at more than one direction.

It remains TBD which requirements should be validated in a per panel basis and which are sufficient to validate at only one direction. It is also necessary to consider if a per panel requirement is carried out with explicit knowledge of the panel location or if this is implicitly covered through measurements at sufficient locations on the sphere as to ensure each panel has been tested. It is likely explicit testing per panel will require fewer measurements than implicit testing.

It should also be considered that there are design factors that potentially negate the need for additional testing in some circumstances.  For example, if all antenna panes are the exact design/module/part, then RF conformance test data from one module may be sufficiently representative of the other modules to avoid or reduce testing in other directions. 

2. Actions:

To RAN4 group

RAN5 asks RAN4 to consider which requirements should be validated in a per panel basis and which are sufficient to validate at only one direction. It is also necessary to consider if a per panel requirement is carried out with explicit knowledge of the panel location or if this is implicitly covered through measurements at sufficient locations on the sphere as to ensure each panel has been tested.  Lastly, it is recommended to also consider the test time impact of any additional requirements resulting from additional antenna panel testing.

Also RAN5 respectfully asks RAN4 to review the “Assumed metric” specified in Table 1 in R5-180094 and finalize the metrics.

Discussion: 

r4 was presented on Thu.

Decision: 

The document was approved.



R5-180110
LS to RAN4 on TRP measurement challenges






Type: LS out

For: Approval





to TSG WG RAN4





Source: TSG WG RAN5

Abstract: 

Response to:
R4-1714533 LS on conformance spec for mmWave OTA_Anritsu

Discussion: 

NTT DOCOMO reported that no action is needed, RAN4 did not expect a reply.

Decision: 

The document was approved.



R5-180112
Draft LS on Measurement Grids for mm-wave NR






Type: LS out

For: Approval





to TSG WG RAN4





Source: TSG WG RAN5

Discussion: 

was not needed.

Decision: 

The document was withdrawn.



5.4
Draft Meeting Minutes RAN5#1-5G-NR Adhoc (Sec)

R5-180116
draft RAN5#1 5G-NR Adhoc meeting report






Type: report

For: Information





Source: ETSI Secretariat

Decision: 

The document was noted.



5.5
AOB

Annex A: List of contribution documents

117 documents were produced at RAN5#1 5G-NR Adhoc

	Document
	Title
	Source
	Decision
	Replaces
	Replaced by

	R5-180000
	RAN5#1-5G-NR Adhoc Agenda
	Qualcomm Incorporated
	noted
	
	

	R5-180001
	LS on UE RF conformance spec for mmWave OTA
	TSG WG RAN4
	noted
	
	

	R5-180002
	Add references
	CATR
	approved
	
	

	R5-180003
	Add definitions, symbols and abbreviations
	CATR
	revised
	
	R5-180103

	R5-180004
	Introduction of Operating bands and Channel arrangement
	CATR
	revised
	
	R5-180104

	R5-180005
	Definition of downlink physical layer parameters for NR
	Ericsson
	revised
	
	R5-180066

	R5-180006
	Discussion about Test parameters for NR TRx TCs
	NTT DOCOMO, INC.
	revised
	
	R5-180065

	R5-180007
	Discussion about mmW Test Tolerance for NR TRx TCs
	NTT DOCOMO, INC.
	revised
	
	R5-180083

	R5-180008
	Test methodology for mmWave Demod testing
	Qualcomm Korea
	revised
	
	R5-180080

	R5-180009
	Link budget consideration for mmWave Demod Tests
	Qualcomm Korea
	revised
	
	R5-180081

	R5-180010
	Radiated Emissions Measurement Challenges below 30 MHz
	Qualcomm Korea
	withdrawn
	
	

	R5-180011
	TRP/EIRP Measurement Procedure Alignment with ANSI C63 and ETSI EN 301 908-1
	Qualcomm Korea
	revised
	
	R5-180098

	R5-180012
	Discussion on mmWave UE conformance RF testing
	Qualcomm Korea
	revised
	
	R5-180090

	R5-180013
	Signalling NR Testcases - OTA chamber requirements 
	Qualcomm Korea
	noted
	
	

	R5-180014
	Discussion on test point selection of MOP, MPR and AMPR in FR1
	Huawei, CATR
	revised
	
	R5-180067

	R5-180015
	Addition of new FR1 test case 6.2.1.
	Huawei
	revised
	
	R5-180068

	R5-180016
	Addition of new FR1 test case 6.3.1.
	Huawei
	revised
	
	R5-180071

	R5-180017
	Addition of new FR1 test case 6.3.3.2.
	Huawei
	revised
	
	R5-180072

	R5-180018
	Introduction of new test case 6.3.2 Transmit OFF power
	CATR
	revised
	
	R5-180094

	R5-180019
	Introduction of new test case 6.3.2 Transmit OFF power
	CATR
	revised
	
	R5-180077

	R5-180020
	Addition of new FR1 test case 6.2.2.
	CATR
	revised
	
	R5-180070

	R5-180021
	Draft TS 38.521-2 v0.1.0
	CATR
	approved
	
	

	R5-180022
	Discussion on test case responsibility split
	Ericsson
	noted
	
	

	R5-180023
	Discussion of test channel BW and sub-carrier spacing (SCS) approach for NR TRx test cases
	Ericsson
	revised
	
	R5-180111

	R5-180024
	New FR1 test case: 6.3.4.3, Power control relative power tolerance
	Ericsson
	revised
	
	R5-180073

	R5-180025
	WP 38.522 RF RRM Applicability
	China Mobile Com. Corporation
	noted
	
	

	R5-180026
	Draft TS 38.522 v0.1.0 skeleton
	China Mobile Com. Corporation
	revised
	
	R5-180107

	R5-180027
	Discussion on uncertainty of Sub-6GHz NR TRx tests
	Anritsu
	revised
	
	R5-180084

	R5-180028
	Consideration on the FR2 TRx test procedure
	Anritsu
	revised
	
	R5-180091

	R5-180029
	Discussion on FR2 Spurious Test
	Anritsu
	revised
	
	R5-180101

	R5-180030
	LTE Anchor Link Requirements
	Anritsu
	revised
	
	R5-180088

	R5-180031
	Discussion on FR2 uncertainty
	Anritsu
	revised
	
	R5-180082

	R5-180032
	Discussion paper on 5G NR Connection Diagrams for conducted tests
	ROHDE & SCHWARZ
	noted
	
	

	R5-180033
	Discussion on the need for additional UE locking functions in TS 38.509
	Fraunhofer HHI, Fraunhofer IIS
	noted
	
	

	R5-180034
	Addition of UE special locking conformance testing functions
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180035
	Addition of a UE POWER-LOCK special conformance testing function
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180036
	Addition of a UE DPD-LOCK special conformance testing function
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180037
	Addition of a UE AGC-LOCK special conformance testing function
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180038
	Addition of a UE MCS-LOCK special conformance testing function
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180039
	Addition of a UE CARRIER-LOCK special conformance testing function
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180040
	On extensions to the UE beam locking conformance testing function
	Fraunhofer HHI, Fraunhofer IIS
	noted
	
	

	R5-180041
	On a measurement control channel and an associated message space
	Fraunhofer HHI, Fraunhofer IIS
	withdrawn
	
	

	R5-180042
	Discussion on synergies between test cases in TS 38.521-1. TS 38.521-2 and TS 38.521-3
	Ericsson
	revised
	
	R5-180106

	R5-180043
	TP to add clause 6.2.3 UE additional maximum output power reduction (A-MPR) to 38.521-1
	Ericsson LM
	revised
	
	R5-180069

	R5-180044
	TP to add clause 6.5.3.3 Additional spurious emissions to 38.521-1
	Ericsson LM
	revised
	
	R5-180074

	R5-180045
	TP to add clause 6.2.4.3 UE A-MPR intra-band EN-DC to 38.521-3
	Ericsson LM
	revised
	
	R5-180086

	R5-180046
	TP to add clause 6.5.3.2.3 Additional Spectrum emissions mask (contiguous sub-blocks) for intra-band EN-DC to 38.521-3
	Ericsson LM
	revised
	
	R5-180087

	R5-180047
	Discussion on Measurement Uncertainty for 5G NR
	PCTEST Engineering Lab
	revised
	
	R5-180085

	R5-180048
	Discussion on measurement uncertainty for 5G NR FR1
	Keysight Technologies UK Ltd
	withdrawn
	
	

	R5-180049
	Discussion on connection diagrams for 5G NR
	Keysight Technologies UK Ltd
	noted
	
	

	R5-180050
	Discussion on LTE anchor requirements for NSA
	Keysight Technologies UK Ltd
	revised
	
	R5-180089

	R5-180051
	TP to add 6.5.1 Occupied bandwidth to 38.521-1
	Keysight Technologies UK Ltd
	revised
	
	R5-180075

	R5-180052
	TP to add 6.5.2.1.1 SEM to 38.521-1
	Keysight Technologies UK Ltd
	revised
	
	R5-180078

	R5-180053
	TP to add 6.5.2.2.1 NR ACLR to 38.521-1
	Keysight Technologies UK Ltd
	revised
	
	R5-180079

	R5-180054
	On Measurement Grids for mm-wave NR
	ROHDE & SCHWARZ
	revised
	
	R5-180093

	R5-180055
	Tx radiated spurious emissions measurements with dynamic measurement bandwidth
	ROHDE & SCHWARZ
	revised
	
	R5-180102

	R5-180056
	Discussion on Measurement Uncertainty for FR2
	ROHDE & SCHWARZ
	noted
	
	

	R5-180057
	TP to add skeleton of 6.5.1 Occupied bandwidth to 38.521-2
	Keysight Technologies UK Ltd
	revised
	
	R5-180095

	R5-180058
	TP to add skeleton of 6.5.2.1 SEM to 38.521-2
	Keysight Technologies UK Ltd
	revised
	
	R5-180096

	R5-180059
	TP to add skeleton of 6.5.2.3 ACLR to 38.521-2
	Keysight Technologies UK Ltd
	revised
	
	R5-180097

	R5-180060
	On Requirements for the LTE OTA Anchor for NSA
	ROHDE & SCHWARZ
	withdrawn
	
	

	R5-180061
	MU responsibility for OTA tests
	Keysight Technologies UK Ltd
	noted
	
	

	R5-180062
	TP to add clause 6.5.2.1.2 Additional spectrum emission mask 38.521-1
	Ericsson LM
	revised
	
	R5-180076

	R5-180063
	LS on interworking mechanisms between 5G System and legacy RATs
	TSG RAN
	noted
	-
	-

	R5-180064
	Skeleton for NR Demod spec 38.521-4
	Qualcomm Inc.
	approved
	-
	-

	R5-180065
	Discussion about Test parameters for NR TRx TCs
	NTT DOCOMO, INC.
	noted
	R5-180006
	-

	R5-180066
	Definition of downlink physical layer parameters for NR
	Ericsson
	approved
	R5-180005
	-

	R5-180067
	Discussion on test point selection of MOP, MPR and AMPR in FR1
	Huawei, CATR
	noted
	R5-180014
	-

	R5-180068
	Addition of new FR1 test case 6.2.1.
	Huawei
	approved
	R5-180015
	-

	R5-180069
	TP to add clause 6.2.3 UE additional maximum output power reduction (A-MPR) to 38.521-1
	Ericsson LM
	approved
	R5-180043
	-

	R5-180070
	Addition of new FR1 test case 6.2.2.
	CATR
	approved
	R5-180020
	-

	R5-180071
	Addition of new FR1 test case 6.3.1.
	Huawei
	approved
	R5-180016
	-

	R5-180072
	Addition of new FR1 test case 6.3.3.2.
	Huawei
	approved
	R5-180017
	-

	R5-180073
	New FR1 test case: 6.3.4.3, Power control relative power tolerance
	Ericsson
	approved
	R5-180024
	-

	R5-180074
	TP to add clause 6.5.3.3 Additional spurious emissions to 38.521-1
	Ericsson LM
	withdrawn
	R5-180044
	-

	R5-180075
	TP to add 6.5.1 Occupied bandwidth to 38.521-1
	Keysight Technologies UK Ltd
	approved
	R5-180051
	-

	R5-180076
	TP to add clause 6.5.2.1.2 Additional spectrum emission mask 38.521-1
	Ericsson LM
	approved
	R5-180062
	-

	R5-180077
	Introduction of new test case 6.3.2 Transmit OFF power
	CATR
	approved
	R5-180019
	-

	R5-180078
	TP to add 6.5.2.1.1 SEM to 38.521-1
	Keysight Technologies UK Ltd
	approved
	R5-180052
	-

	R5-180079
	TP to add 6.5.2.2.1 NR ACLR to 38.521-1
	Keysight Technologies UK Ltd
	approved
	R5-180053
	-

	R5-180080
	Test methodology for mmWave Demod testing
	Qualcomm Korea
	noted
	R5-180008
	-

	R5-180081
	Link budget consideration for mmWave Demod Tests
	Qualcomm Korea
	noted
	R5-180009
	-

	R5-180082
	Discussion on FR2 uncertainty
	Anritsu
	noted
	R5-180031
	-

	R5-180083
	Discussion about mmW Test Tolerance for NR TRx TCs
	NTT DOCOMO, INC.
	noted
	R5-180007
	-

	R5-180084
	Discussion on uncertainty of Sub-6GHz NR TRx tests
	Anritsu
	noted
	R5-180027
	-

	R5-180085
	Discussion on Measurement Uncertainty for 5G NR
	PCTEST Engineering Lab
	noted
	R5-180047
	-

	R5-180086
	TP to add clause 6.2.4.3 UE A-MPR intra-band EN-DC to 38.521-3
	Ericsson LM
	approved
	R5-180045
	-

	R5-180087
	TP to add clause 6.5.3.2.3 Additional Spectrum emissions mask (contiguous sub-blocks) for intra-band EN-DC to 38.521-3
	Ericsson LM
	approved
	R5-180046
	-

	R5-180088
	LTE Anchor Link Requirements
	Anritsu
	noted
	R5-180030
	-

	R5-180089
	Discussion on LTE anchor requirements for NSA
	Keysight Technologies UK Ltd
	noted
	R5-180050
	-

	R5-180090
	Discussion on mmWave UE conformance RF testing
	Qualcomm Korea
	noted
	R5-180012
	-

	R5-180091
	Consideration on the FR2 TRx test procedure
	Anritsu
	noted
	R5-180028
	-

	R5-180092
	Draft LS on Measurement Uncertainty Definition Responsibilities
	TSG WG RAN5
	approved
	-
	-

	R5-180093
	On Measurement Grids for mm-wave NR
	ROHDE & SCHWARZ
	noted
	R5-180054
	-

	R5-180094
	Introduction of new test case 6.3.2 Transmit OFF power
	CATR
	approved
	R5-180018
	-

	R5-180095
	TP to add skeleton of 6.5.1 Occupied bandwidth to 38.521-2
	Keysight Technologies UK Ltd
	approved
	R5-180057
	-

	R5-180096
	TP to add skeleton of 6.5.2.1 SEM to 38.521-2
	Keysight Technologies UK Ltd
	approved
	R5-180058
	-

	R5-180097
	TP to add skeleton of 6.5.2.3 ACLR to 38.521-2
	Keysight Technologies UK Ltd
	approved
	R5-180059
	-

	R5-180098
	TRP/EIRP Measurement Procedure Alignment with ANSI C63 and ETSI EN 301 908-1
	Qualcomm Korea
	withdrawn
	R5-180011
	-

	R5-180099
	TRP and EIRP Spurious Emission Measurement Procedure Baselines
	Qualcomm Korea
	noted
	-
	-

	R5-180100
	LS on LTE requirements for EN-DC with NR in FR2
	TSG WG RAN5
	approved
	-
	-

	R5-180101
	Discussion on FR2 Spurious Test
	Anritsu
	noted
	R5-180029
	-

	R5-180102
	Tx radiated spurious emissions measurements with dynamic measurement bandwidth
	ROHDE & SCHWARZ
	noted
	R5-180055
	-

	R5-180103
	Add definitions, symbols and abbreviations
	CATR
	approved
	R5-180003
	-

	R5-180104
	Introduction of Operating bands and Channel arrangement
	CATR
	approved
	R5-180004
	-

	R5-180105
	Way Forward on NR connection diagrams
	Rohde&Schwarz, Keysight Technologies
	noted
	-
	-

	R5-180106
	Discussion on synergies between test cases in TS 38.521-1. TS 38.521-2 and TS 38.521-3
	Ericsson
	noted
	R5-180042
	-

	R5-180107
	Draft TS 38.522 v0.1.0 skeleton
	China Mobile Com. Corporation
	approved
	R5-180026
	-

	R5-180108
	LS to RAN4 on mmWave Demod test methodology
	TSG WG RAN5
	approved
	-
	-

	R5-180109
	LS to RAN WG4 on OTA test coverage for multi-panel Ues at FR2
	TSG WG RAN5
	approved
	-
	-

	R5-180110
	LS to RAN4 on TRP measurement challenges
	TSG WG RAN5
	approved
	-
	-

	R5-180111
	Discussion of test channel BW and sub-carrier spacing (SCS) approach for NR TRx test cases
	Ericsson
	noted
	R5-180023
	-

	R5-180112
	Draft LS on Measurement Grids for mm-wave NR
	TSG WG RAN5
	withdrawn
	-
	-

	R5-180113
	Draft TS 38.521-3 v0.1.0
	Qualcomm
	approved
	-
	-

	R5-180114
	Draft TS 38.508-1 v0.2.0
	Ericsson
	approved
	-
	-

	R5-180115
	Draft TS 38.521-1 v0.1.0
	China Unicom
	approved
	-
	-

	R5-180116
	draft RAN5#1 5G-NR Adhoc meeting report
	ETSI Secretariat
	noted
	-
	-


Annex B: List of change requests

None

Annex C: Lists of liaisons

C1: Incoming liaison statements

2 incoming LSs at RAN5#1 5G-NR Adhoc

	Document
	Original
	Title
	From
	Decision
	Reply in

	R5-180001
	R4-1714550
	LS on UE RF conformance spec for mmWave OTA
	TSG WG RAN4
	noted
	R5-180110

	R5-180063
	RP-172823
	LS on interworking mechanisms between 5G System and legacy RATs
	TSG RAN
	noted
	


C2: Outgoing liaison statements

5 outgoing LSs at RAN5#1 5G-NR Adhoc

	Document
	Title
	To
	Cc
	reply to i/c LS

	R5-180092
	Draft LS on Measurement Uncertainty Definition Responsibilities
	TSG WG RAN4
	-
	

	R5-180100
	LS on LTE requirements for EN-DC with NR in FR2
	TSG WG RAN4
	-
	

	R5-180108
	LS to RAN4 on mmWave Demod test methodology
	TSG WG RAN4
	-
	

	R5-180109
	LS to RAN WG4 on OTA test coverage for multi-panel Ues at FR2
	TSG WG RAN4
	-
	

	R5-180110
	LS to RAN4 on TRP measurement challenges
	TSG WG RAN4
	-
	R5-180001


Annex D: List of agreed/approved new and revised Work Items

None

Annex E: List of draft Technical Specifications and Reports

7 draft TSs on 5G

	Document
	Spec
	vers
	Doc title

	R5-180021
	38.521-2
	0.1.0
	Draft TS 38.521-2 v0.1.0

	R5-180026
	38.522
	0.1.0
	Draft TS 38.522 v0.1.0 skeleton

	R5-180064
	38.521-4
	0.0.1
	Skeleton for NR Demod spec 38.521-4

	R5-180107
	38.522
	0.1.0
	Draft TS 38.522 v0.1.0 skeleton

	R5-180113
	38.521-3
	0.1.0
	Draft TS 38.521-3 v0.1.0

	R5-180114
	38.508-1
	0.2.0
	Draft TS 38.508-1 v0.2.0

	R5-180115
	38.521-1
	0.1.0
	Draft TS 38.521-1 v0.1.0


Annex F: List of action items

None

Annex G: List of decisions

Annex H: List of participants

39 delegates and officials attended the RAN5#1 5G-NR Adhoc
	TITLE
	Family Name
	Given Name
	Phone
	Email
	Organization Represented
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	takahiro.arai.kw@nttdocomo.com
	NTT DOCOMO INC.

	Mr.
	Askar
	Ramez
	493031002628
	ramez.askar@hhi.fraunhofer.de
	Fraunhofer HHI

	Mr.
	Baba
	Hiroyuki
	
	hiroyuki.baba@anritsu.com
	Anritsu Corporation

	Mr.
	Baev
	Stoyan
	+41 32 623 83 24
	stoyan.baev@partner.samsung.com
	Samsung R&D Institute UK

	Mr.
	Balasubramanian
	Vijay
	18583374807
	vijayb@qti.qualcomm.com
	Qualcomm Korea

	Mr.
	Bergner
	Jörg
	+49 (0)2054 9519 215
	joerg.bergner@cetecom.com
	CETECOM GmbH

	Mr.
	Booth
	Ryan
	
	ryan_booth@apple.com
	Apple (UK) Limited

	Mr.
	Borsato
	Ronald
	14102906652
	ron.borsato@pctest.com
	PCTEST Engineering Lab

	Mrs.
	Brooks
	Terri
	18172711558
	terri.brooks49@t-mobile.com
	T-Mobile USA Inc.

	Mr.
	Cardalda Garcia
	Adrian
	
	adrian.cardalda-garcia@rohde-schwarz.com
	ROHDE & SCHWARZ

	Mr.
	Forrester
	John
	18584019773
	jforrest@qti.qualcomm.com
	Qualcomm CDMA Technologies

	Mr.
	Gowda
	Pradeep
	
	pgowda@qti.qualcomm.com
	Qualcomm Incorporated

	Ms.
	Gu
	Chunying
	+( 86)02138902183
	guchunying@huawei.com
	HuaWei Technologies Co., Ltd

	Dr.
	Haustein
	Thomas
	491737306197
	thomas.haustein@hhi.fraunhofer.de
	Fraunhofer HHI

	Mr.
	Hellsten
	Jarkko
	48693443370
	jarkko.hellsten@nokia.com
	Nokia Corporation

	Dr.
	Hertel
	Thorsten
	16503368366
	thorsten.hertel@rsa.rohde-schwarz.com
	ROHDE & SCHWARZ

	Dr.
	Johansson
	Mats
	+46 10 714 7566
	mats.e.johansson@ericsson.com
	Ericsson LM

	Mr.
	Jönsson
	Bo
	+46 10 715 5105
	bo.jonsson@ericsson.com
	Ericsson Japan K.K.

	Mr.
	Karajani
	Bledar
	4989412913352
	bledar.karajani@rohde-schwarz.com
	ROHDE & SCHWARZ

	Mr.
	Karlsson
	Petter
	46702608096
	petter.karlsson@ericsson.com
	Ericsson France S.A.S

	Dr.
	Khanfir
	Hajer
	+33 6 73 33 09 65
	hajer.khanfir@orange.com
	Orange

	Mr.
	Koebele
	Johannes
	+49 89 41290
	Johannes.Koebele@rohde-schwarz.com
	ROHDE & SCHWARZ

	Mr.
	Kuusisto
	Jussi
	358504862541
	jussi_kuusisto@outlook.com
	Dish Network

	Mr.
	Kwak
	Phil
	+82 31 500 0143
	pkkwak@ktl.re.kr
	Korea Testing Laboratory

	Dr.
	Leather
	Paul
	498923422896
	leather.external@infineon.com
	Infineon Technologies

	Mr.
	Lee
	CG
	
	leecg@ttp.org
	MTCC

	Mr.
	Mellein
	Heinz
	+49 89 4129 11192
	Heinz.Mellein@rohde-schwarz.com
	ROHDE & SCHWARZ

	Dr.
	Menzel
	Edwin
	+49 89 4129 15071
	edwin.menzel@rohde-schwarz.com
	ROHDE & SCHWARZ

	Mr.
	Petrovic
	Niels
	+49 89 4129 14083
	niels.petrovic@rohde-schwarz.com
	ROHDE & SCHWARZ

	Mr.
	Probasco
	Scott
	14699399378
	scott.probasco@sprint.com
	SPRINT Corporation

	Mr.
	Ruiz
	Emilio
	34951510128
	emilio_ruiz@keysight.com
	Keysight Technologies UK Ltd

	Mr.
	Rumney
	Moray
	441314520240
	moray_rumney@keysight.com
	Keysight Technologies UK Ltd

	Miss
	Rutkowski
	Kimberly
	
	Kim.Rutkowski@MVG-US.COM
	MVG Industries

	Mr.
	Sigovich
	Ingbert
	+33 4 92 94 43 24
	ingbert.sigovich@etsi.org
	ETSI

	Ms.
	Song
	Dan
	
	songdan@chinamobile.com
	China Mobile Com. Corporation

	Miss
	Tao
	Amy
	88633183232
	amy.tao@tw.bureauveritas.com
	Bureau Veritas

	Mr.
	Yaghoobi
	Hassan
	
	hassan.yaghoobi@intel.com
	Intel Corporation (UK) Ltd

	Mr.
	Zaleski
	Jan
	4373225233474
	jan.m.zaleski@intel.com
	Intel Deutschland GmbH

	Miss
	Zhang
	Yufeng
	
	zhangyufeng@caict.ac.cn
	CATR
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