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1 Introduction

During RAN4#102-e, the repeater core specification was completed. In this meeting, work on the repeater conformance specification will begin. Two conformance specifications are needed; one based on conducted testing and corresponding to FR1 and the other based on radiated testing and corresponding to FR2. In this contribution we consider some general aspects that are relevant to both of the conformance specifications.
2 Discussion

Testing of the DL and UL directions

The repeater core specification applies requirements in both the downlink and uplink directions, based upon an assumption that the repeater is operating in both directions.

It may, however, not always be the case that the repeater operates in both directions. For example, it may be that uplink coverage is a bottleneck and a repeater is installed to transmit in the uplink direction only. Since cost may be a key factor for repeater design, it would be unfortunate if the specification would restrict repeaters to only be able to operate in both directions.

An alternative scenario may be one in which the BS side of the repeater is connected to the BS via a conducted connection rather than an over the air transmission. In this case, the repeater would not transmit on the BS side and would not need to meet power and emissions requirements.

To enable flexibility for repeater design, we propose that it should be possible by declaration to test only the direction(s) in which the repeater radiates.

Proposal 1: A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.

Passband definitions in DL and UL
Declarations need to be made for the number of passbands and the bandwidth and frequency range of the passbands. In theory, it is possible that the passband frequency and bandwidth may differ in DL and UL. (For FDD, it is obvious that the passband frequency range will differ for DL and UL, but it is theoretically possible for the bandwidth of the passband to differ in each direction). In principle, the specification could be flexible to allow for separate declaration of the passband bandwidths for DL and UL. We have not seen a good reason why different passbands would be needed in each direction if the repeater operates in both directions, although the overhead involved in enabling separate passband declarations is restricted to the declarations part of the specification and we are open to both options.

Proposal 2: In case the repeater radiates in both directions, RAN4 discuss and agree whether the passband bandwidth should be assumed to be the same in both directions and the passband frequency range assumed to be the same (TDD) or corresponding to DL/UL pairing (FDD).
Declarations for the “long delay” repeater

General repeaters must have a short group delay and meet the TDD switching time requirement. It was agreed that for certain implementations, a long delay should be allowed for under the assumption that the repeater is deployed in circumstances in which the delay would not cause interference to other nodes. The declaration for such a repeater was agreed as follows [1]:

The group delay between the input and output for this repeater does not fit within the TDD transient time. The repeater is intended for situations in which it will not cause interference from other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization.
One open question is whether the delay needs to be declared. The requirement sets the reference point for the timing to be the input port, at least for the general (i.e., no long delay) repeater. If the input power is used for the timing reference point, then the delay to the output port needs to be declared. However, it may be that the delay during a test is different to the delay in an actual deployment, in particular if the physical separation of the BS and UE side parts of the repeater is dependent on the exact deployment.

Observation 1: The delay can be declared for the test condition, but it may not be the same as the delay in an actual deployment.

An alternative is that, for the long delay repeater, the timing for the TDD switching requirement is defined at the output port. In this case, if the test equipment measurement is synchronized with the output port then in principle the TDD switching time can be measured without knowledge of the repeater delay.
In order for the TDD switching and EVM measurements to work properly, it is important that the timing of the signal generator and the timing of the receiver measurement equipment (spectrum analyzer or power amplifier) differ by the same amount of time as the repeater delay. If the measurement equipment synchronizes to the output of the repeater, the delay does not need to be known explicitly. On the other hand, if the measurement needs to be delayed with respect to the input signal then obviously the delay needs to be known.

Since the delay used for testing may for some repeaters differ from the delay in a deployment and using the delay is a proprietary test issue that may be solvable without a knowledge of the delay, it may not be necessary to include the delay itself in the list of 3GPP declarations. On the other hand, if there is a preference to include it, that is OK but the declaration should indicate that the declared delay is the delay for test purposes.
Proposal 3: Do not include a declaration of delay for test purposes
3 Conclusion

Proposal 1: A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.

Proposal 2: In case the repeater radiates in both directions, RAN4 discuss and agree whether the passband bandwidth should be assumed to be the same in both directions and the passband frequency range assumed to be the same (TDD) or corresponding to DL/UL pairing (FDD).
Proposal 3: Do not include a declaration of delay for test purposes
[1]
“Way Forward on TDD repeater switching”, RAN4#101bis-e, Ericsson
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