Page 452
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG5#79
R5-183915
Busan, South Korea, 21-25 May 2018
Agenda item:

Source: 
Keysight Technologies
Title: 
Discussion on connection diagram structure in TS 38.508-1 Annex A
Document for:
Discussion and endorsement
1. Introduction
In [1], a number of observations and proposal are presented for connection diagrams definition, as a summary of the analysis of the current status of the clauses defining the connection diagrams in LTE in the TS 36.508 presented in [2] and the new scenarios for the NR ecosystem presented in [3].
Two of the proposal presented in [1] are:

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.
Based on the two proposals above, this paper presents a possible structure to evolve Annex A for connection diagram definition in TS 38.508-1, maintaining the legibility and readability and, at the same time, allowing the reusability of the already defined diagrams as the number of test cases increases. 
2. Discussion
In order to improve the maintainability and the readability of the document where connection diagrams are defined, it has been proposed to split the connection diagrams in Test Equipment and User Equipment parts.
Following sections include the proposals to add new sections in Annex A and rules for adding new scenarios.

2.1
Sections for Test Equipment part

Test Equipment includes a combination of devices used to perform one or several measurements on a UE depending on the test case requirements. The basic TE is the system simulator to enable the connection between the gNB (and the eNB, if NSA mode) and the DUT. The number of cells, the number of streams per cell and how to combine them, channel and propagations conditions, etc. are also part of the TE. Other instruments as external spectrum analyser, interferer generators, external faders or external AWGN generators can be also considered part of the TE, as these instruments allow to measure a test requirement or to set the UE under certain conditions.
Observation 1: Depending on the test case requirement, different devices are needed in the TE part to define the connection diagram.
In terms of TE part, test cases in the series TS 38.521-x can be classified, based on the instrumentation needed to check the test requirement, in:
1. Basic Tx/Rx test cases: includes only system simulator and no additional instrumentation. This section includes all the connection diagrams where no additional instrumentation but the system simulator is needed to perform the measurement. 
2. Tx test cases using spectrum analyser. This section includes all the connection diagrams for Tx test cases where it is needed to use a spectrum analyser to check the test requirement.
3. Tx test cases using spectrum analyser and signal generator. This section includes all the connection diagrams for Tx test cases where it is needed to use a signal generator and a spectrum analyser to check test requirement.
4. Rx test cases using signal generator. This section includes all the connection diagrams for Rx test cases where it is needed to generate interferer/CW signal to check test requirement. This can include more than one generator.
5. Rx test cases using spectrum analyser. This section includes all the connection diagrams for Rx test cases where it is needed to use a spectrum analyser to check test requirement.
6. Rx performance test cases. This section includes all the connection diagrams for Rx performance test cases where it is needed to use AWGN generators and/or faders to check test requirements.
Proposal 1: Define a new section called “Test Equipment part” in Annex A.
Proposal 2: Define new sections under TE section for connection diagrams based on the instrumentation needed according test requirements defined in TS 38.521-x.

Proposal 3: Use next enumeration to define new sections under TE section:
1. Basic Tx/Rx test cases.

2. Tx test cases using spectrum analyser.

3. Tx test cases using spectrum analyser and signal generator.

4. Rx test cases using signal generator.

5. Rx test cases using spectrum analyser.

6. Rx performance test cases.

Proposal 4: If a test case needs new instrumentation to check test requirement, add a new section under TE section. 

Observation 2: This proposal allows the evolution of connection diagrams when the number of cells increases in the Test Equipment. Connection diagram for a single cell scenario can evolve to a multicell scenario, where a number of cells (1..n) are defined for the different number of cells, as proposed in [1]. Same approach can be done for higher MIMO order test cases, including (1..n) faders and (1..m) AWGN generators in the connection diagram to generate the needed TE Tx streams.
Observation 3:  The Test Equipment figure for Rx performance test cases shows a number of transmissions (TE Tx) and receptions (TE Rx) depending on the MIMO order to/from the User Equipment. Different number of faders and AWGN generators are included in the connection diagram to define TE Tx streams depending on the total number of transmitters. Example of connection diagram for Rx performance test cases can be found in Figure 2.1-1.
Figure 2.1-1: Test Equipment connection for Receiver Performance tests with antenna configuration 1x2
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2.2
Sections for User Equipment part
DUT implementation is different depending if it performs conducted measurement or radiated measurements. In the case of conducted measurements, physical antenna connectors are present to connect the DUT to the Test Equipment. In the case of radiated measurements, no physical connectors are present in the DUT, but patched antennas to allow the connection between the DUT and the System Simulator over the air.

Observation 4: DUT implementation is different depending on conducted or radiated measurements.

Proposal 5: Define a new section called “User Equipment part” in Annex A.
Proposal 6: Split UE part connection diagrams for conducted measurements.

2.2.1
Conducted measurements

The DUT can have different number of transmitters and receivers, depending if the UE supports single carrier, carrier aggregation in DL and/or in UL, EN-DC operation in FR1 and/or FR2, 4Rx, UL-MIMO, etc.
Observation 5: To support different Tx/Rx scenarios, the DUT can have different number of physical antennas. For each antenna connector the UE can transmit and receive different signals.

The User Equipment part for conducted measurements is focused on the number of physical antenna connectors and how to combine in the DUT. Based on the number of DUT antenna connectors, the conducted measurements section can be split in:
1. One antenna connector. This section includes all the connection diagrams for one antenna connector DUTs.
2. Two antenna connectors. This section includes all the connection diagrams for two antenna connector DUTs.
3. Three antenna connectors. This section includes all the connection diagrams for three antenna connector DUTs.

4. Four antenna connectors. This section includes all the connection diagrams for four antenna connector DUTs.

Observation 7: Define new sections for DUT for conducted measurements in Annex A for connection diagrams based on DUT physical antenna connectors.

Observation 8: Use next enumeration to define new sections for DUT for conducted measurements:
1. One antenna connector.

2. Two antenna connectors.

3. Three antenna connectors.

4. Four antenna connectors.

Observation 9: If more antenna connectors are defined, add a new section in the conducted measurements section.

3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of the present document to progress on the connection diagram definition for conducted measurement for test cases defined in TS 38.521-x.

Proposal 1: Define a new section called “Test Equipment part” in Annex A.
Proposal 2: Define new sections under TE section for connection diagrams based on the instrumentation needed according test requirements defined in TS 38.521-x.

Proposal 3: Use next enumeration to define new sections under TE section:

1. Basic Tx/Rx test cases.

2. Tx test cases using spectrum analyser.

3. Tx test cases using spectrum analyser and signal generator.

4. Rx test cases using signal generator.

5. Rx test cases using spectrum analyser.

6. Rx performance test cases.

Proposal 4: If a test case needs new instrumentation to check test requirement, add a new section under TE section.

Proposal 5: Define a new section called “User Equipment part” in Annex A.
Proposal 6: Split UE part connection diagrams for conducted measurements.
Observation 7: Define new sections for DUT for conducted measurements in Annex A for connection diagrams based on DUT physical antenna connectors.

Observation 8: Use next enumeration to define new sections for DUT for conducted measurements:

1. One antenna connector.

2. Two antenna connectors.

3. Three antenna connectors.

4. Four antenna connectors.

Observation 9: If more antenna connectors are defined, add a new section in the conducted measurements section.
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