Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #98-e
R4-2102108
Electronic meeting, 25th January – 5th February 2021
Source: 
Ericsson 

Title:  
Repeaters WI general considerations
Agenda Item:
11.11.1
Document for:
Discussion
1 Introduction

During RAN#90-e, a WI was approved with the objectives of defining a repeater specification for FDD for NR and considering specifications for TDD for FR1 and FR2.
For RF core requirements, the main considerations are around how to define the emissions requirements and whether the same amount of co-existence protection between operators is achieved as with the UE, BS and IAB specifications as well as some other considerations on out of band gain, EVM etc. We present discussion on these in companion contributions.

This contribution considers the testing implications of supporting repeaters. Although testing will be covered in the conformance phase, testing of in particular TDD repeaters differs from the existing paradigms for BS and UE testing, and further investigation will be needed to solve the issues associated with conformance testing.
2 Conducted testing
Conducted testing applies to FR1 repeaters. The most straightforward case is FDD. Assuming that an FDD repeater presents connectors for both TX and RX in both directions then signal generators should be connected to the TX connectors and spectrum analyzers/power meters as appropriate to the RX connectors. TX and RX and the different directions are isolated and present as different connectors.

For TDD, the test set-up will be somewhat more complex if TX and RX connectors are common. The test set-up will require the test equipment to switch between signal generator and power meter/spectrum analyzer in synchronization with the TDD pattern. Also, it needs to be ensured that the repeater is synchronized to the TDD pattern in such a case.
Observation 1: Some attention may need to be paid to the TDD conducted test definition and setup
3 OTA testing
The current WID assumes that FR1 assumes conducted testing, and so OTA testing applies to FR2.
Regardless of the transmission direction (DL or UL), testing a repeater involves stimulating the repeater with a signal and measuring the output. The input and output signals must clearly be in physically different directions, which implies that spatially separated signal sources/sinks are needed in the OTA test environment. This differs from the BS test environment for network equipment where only a single TE transmission/reception point is needed.

Observation 1: The OTA test setup requires at least two spatially separated test gear transmission/reception points around the DUT.

The signal source must transmit at the same time that the repeater transmits. Several requirements necessitate measurement of emissions levels. It is necessary for the test step to differentiate emissions from the signal generator source and emissions from the DUT. This may impact test step-up and also the MU budget assessment.

Observation 2: Both the signal generator and DUT transmit in the test setup. Additional consideration is needed for emissions measurement.
In this respect, it is favorable that the scope for OTA testing is FR2 only as these issues could be even harder to resolve in FR1 if there is less beamforming.

It is may in some cases also be necessary that the repeater can synchronize to the TDD pattern and a procedure for testing that this is the case may be needed.
4 Conclusion

The conformance discussion will start at a later stage in the WI. The purpose of this contribution is to highlight that conformance testing for repeaters is not a trivial re-use of BS and UE test principles and that a sufficient number of meetings should be planned for the conformance phase.
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