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1 Introduction
This meeting is the 1st to have the NR BS conformance testing on the agenda as rapporteur of the RF conformance specifications we present a plan on how the drafting of the specifications can be done in a short time.

2 Discussion

The conformance specifications are split into 2 parts:

TS 38.141-1
- Conducted conformance requirements


TS 38.141-2 – Radiated conformance requirements

Examining the work needed in each of these:

2.1 Conducted requirements

2.1.1 Test methods

The conducted requirements section covers the complete set of test requirements for BS type 1-C and the conducted requirements for BS type 1-H.

It was found when drafting the AAS conformance specifications that many of the conducted test methods for AAS (or BS type 1-H) are similar to those for non-AAS (BS type 1-C). A great deal of the drafting work was copying the procedures from the non-AAS conformance specifications (37.141, 36.141, 25.141) and making minor alterations to the test set ups and procedures so that they are suitable for the AAS architecture.

The NR conformance specifications are different again as the they need to accommodate multiple BS architectures, so the test methods and the test procedures must be suitable for both a single antenna connector for BS type 1-C and a set of antenna connectors for BS type 1-H.

As the test set ups and procedures are similar for the 2 BS types To minimize the size of the document it is advantageous to have a common set up and procedure for both rather than have completely different sections with much repeated information hence the test procedures should be written I a way which is suitable for both.

Observation 1: BS type 1-C and 1-H should have a common test method to minimize repetition and the size of the document.

Observation 2: The test method should be suitable for both BS types.

The NR conducted requirements have some differences compared to the E-UTRA or UTRA requirements, however although the requirements are different the test methods are likely to be the same. 
The minimum requirements are always referenced form the core specification and the test requirements are the core requirements with the TT added. As in most cases the measurement method will be the same as E-UTRA the TT is expected to be the same

This process is time consuming, but tends to be repetitive, and a greater level of consistency is achieved in the specification if it is carried out by fewer authors.

Observation 3: Unlike the core requirement, where much of the text is new and the task is done faster by having multiple authors, the conducted conformance specification is mostly copying and modifying existing text so is better done with fewer authors.

As such a 1st draft of the conducted conformance specification has been prepared for this meeting [1].
2.1.2 Test signal set up
In the existing test specifications a number of configurations are defined that are used when defining the conditions for each of the test requirements, these are:


Test configurations (xTC’s), which define how the BW and the location of the modulated carriers for each test.


RF channels,  which define the location in the band where the tests are carried out


Test models, which define the nature of the modulated signal

The applicability of the test configurations to each of the requirements is then captured in applicability tables.

Each test then in the initial conditions section specifies the appropriate test signal set up e.g from 36.141 sub-clause 6.2.4

6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7 

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.7.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.7.1.
In addition, on one RF channel or Base Station RF Bandwidth position in case of multi-carrier and/or CA only, the test shall be performed under extreme power supply as defined in Annex D.5.

NOTE:
Tests under extreme power supply also test extreme temperature.

1)
Connect the power measuring equipment to the base station antenna connector as shown in Annex I.1.1. 

6.2.4.2
Procedure

1)
For a BS declared to be capable of single carrier operation only, set the base station to transmit a signal according to E-TM1.1. 

For a BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit according to E-TM1.1 on all carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
The highlighted sections show where the appropriate RF channels, test models and test configuration are identified. 

Note sub-clause 4.10 contains the test configuration definitions, and 4.11 contains the applicability tables.

Clearly for NR there may be different RF channels and there will certainly be different test models and test configurations, the definitions of these are  handled in clause 4 and 5 so the individual test requirements can be almost completed without them. 

Observation 4: Most of the tests can be drafted independent of the test configurations and the test model sections.

The test configurations are further discussed in [2].

2.2 Radiated requirements

The radiated requirements specification covers radiated requirements for BS type 1-H, 1-O and BS type 2-O.

2.2.1 FR1

The test requirements for BS type 1-H and 1-O will be similar to those for the hybrid AAS and OTA AAS, hybrid AAS test specifications are already written in REL13/14 TS 37.145-2 and the OTA AAS test specifications are being written as part of the eAAS conformance work (completion due 2018 Q2). 

To avoid duplication of work, the FR1 OTA test methods, MU’s and TT’s should be derived in the eAAS conformance work.

Once again the NR requirements will have a different set of RF channels, test models and test configurations however for FR1 the OTA versions of these will be based on the conducted versions, hence do not need working on separately for the OTA.

The NR FR radiated test requirements therefore will require little NR specific study but will be a combination of the NR conducted requirements and the AAS etst methods.
Observation 5: NR FR1 Radiated test requirements will be based on NF conducted requirements and AAS OTA test methods.

2.2.2 FR2

In most cases the FR2 requirements are similar to the BS type 1-O requirements, however there are some differences, notably:

· FR2 currently has no co-location requirements

· FR2 has no TX IMD requirements

· TX OFF level is different in FR2 to FR1

However the remaining OTA requirements are either in-band directions requirements, in-band TRP requirements or out of band TRP requirements. As such it is likely the test procedures for OTA FR2 test will be very similar to the FR1 tests.

As most of the procedures will be similar, for the sake of minimizing the document size they can be described together. Where the requirements are different in nature such as TX OFF then separate FR1 and FR2 sub-clauses may be written under the test procedure

Observation 6: where possible (which is most cases) FR1 and FR2 share a test procedure.

Clearly for FR2 the test chambers may be different and the MU and TT values will be different so separate sub-causes will be required for the test requirements.

2.2.3 Specification drafting

As the FR1 test requirements will be based on the AAS OTA test requirements and where possible the FR2 procedures will be described along with the FR1 test procedures then the NR OTA test specification will be similar to AAS.

As the AAS specification is being drafted at the same time, it seems sensible that the same authors of the AAS sections draft the same sections in the NR test requirement.

Observation 7: The Authors of the AAS sub clauses should draft the same NR sub-clauses.

The  division of sub-authors for the AAS work will be done during this meeting (RAN4#86)
3 Summary

The paper looks at the work load and the drafting challenges of eth NR test specifications and makes the following observations:

For The conducted test specification:

Observation 1: BS type 1-C and 1-H should have a common test method to minimize repetition and the size of the document.

Observation 2: The test method should be suitable for both BS types.

Observation 3: Unlike the core requirement, where much of the text is new and the task is done faster by having multiple authors, the conducted conformance specification is mostly copying and modifying existing text so is better done with fewer authors.

Observation 4: Most of the tests can be drafted independent of the test configurations and the test model sections.

For the radiated test specification:

Observation 5: NR FR1 Radiated test requirements will be based on NF conducted requirements and AAS OTA test methods.

Observation 6: where possible (which is most cases) FR1 and FR2 share a test procedure.

Observation 7: The Authors of the AAS sub clauses should draft the same NR sub-clauses.

Further work should be done on identifying the correct scenario and level of the BS-BS co-existence interferer, once  co-existence interferer level is agreed then many of the other issues will be clear.
4 References
[1] R4-1802973

TP to TS 38.141-1 - conducted requirements

Huawei
[2] R4-1802974

FR2 sensitivity antenna mismatch
Huawei




















































