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1 Introduction

During RAN4#101-e, a Way Forward on TDD aspects for repeaters was agreed in [1]. Two principal areas remain to clarify; the OFF power levels and the transient time (including implicitly group delay).
2 Discussion

According to the agreements in the Way Forward, the transient time will be defined with respect to timing at the input to the repeater in general. There will be the possibility of an exception for certain types of repeaters that may be deployed in situations in which the group delay will be extended, but the repeater will be deployed with sufficient isolation to other networks that it will not cause interference.

Regarding the definition of the timing at the input to the receiver, one clarification for the core requirement should be whether the timing is defined based on a timing reference or on the input signal timing. For the core requirement, it is better to state that the definition is with respect to the slot timing (i.e. a timing reference) than the timing of the change of the input signal. If the core requirement would be defined with respect to the time at which the input signal changes then it would in effect mandate that, in case the transmitting BS or UE would have erroneous signal timing the repeater should follow. Such a situation could arise if, for example a UE timing advance would not be set correctly by the network.
Proposal 1: The timing should be defined based on the slot timing, not the timing of the input signal for the core requirement.

It is, of course to be expected that for the conformance test the test signal timing will be synchronized to the slot timing.

In the Way Forward, the requirement on transient time was provisionally agreed as follows:

· For FR1 DL, DL-UL and UL-DL transition times are 10us
· For FR2 DL, DL-UL and UL-DL transition times are 3us

· For FR1 UL, DL-UL and UL-DL transition times are 10us

· For FR2 UL, DL-UL and UL-DL transition times are [3] us

It was left open whether to add additional margin to these transition times to allow for the additional group delay that exists within the repeater.

Assuming that the repeater is a simple analogue arrangement including filtering and amplification then the delay through the amplifiers and filters is likely to be an order of magnitude lower than the indicated transition times and there is no real need for an additional margin to account for group delay.
Considering smart repeaters, however it may be that repeater designs may accommodate more sophisticated processing than simple analogue filtering and amplification, including potentially conversion to/from the digital domain. If the additional processing would incur extra group delay, but the repeater would still be deployed at a location that is not isolated from other networks / nodes then additional group delay might be accommodated depending on the cell size or possibly by adjusting of the guard period. Setting a requirement with no margin for group delay may restrict such implementations. We do not object to such a restriction but would like RAN4 to check and confirm whether any restriction is likely and if so, is acceptable.
Proposal 2: The agreed transition times are acceptable assuming that repeaters do not do any kind of digital conversion / processing.
It was previously agreed that the possibility of an exception to the transition requirements based on input timing will be allowed for certain cases in which there may be a larger group delay, but the repeater will be isolated from other networks (and other parts of its own network). This kind of repeater should be captured by means of a declaration, and the declaration should be clear that the repeater is not intended to be deployed anywhere where it would cause interference to other nodes.
Proposal 3: The declaration for the exception repeater should be: The repeater will not be deployed in which it can cause interference towards other nodes due to switching times.

Regarding the power, for the downlink an obvious choice for the OFF-power limit is the value specified in the BS specifications, since this has been analysed and agreed to be sufficient for network equipment.

For the uplink, if the TDD OFF power is selected to be the same as for the UE specification then again, the power is the same as that analysed and seen as sufficient for the UE. For FR2, however it was suggested that the level of -50dBm / carrier is too low to be measured OTA and that it may be more appropriate to apply -36dBm/MHz, as for the DL and IAB.

A requirement of -36dBm/MHz is lower than the spurious emissions requirement for any nearby transmitter of -30dBm/MHz (Cat B) or -13dBm/MHz (cat A). The total power per carrier would be between -20dBm and -26dBm depending on bandwidth. Thus, at least 80dB of isolation would be needed between two co-located repeaters or a repeater and a UE receiver in order to avoid causing desensitization. 80dB of isolation seems quite likely and achievable. Unlike a UE, a repeater is very unlikely to be placed immediately adjacent to another UE and so sufficient isolation is likely. 
With this in mind, a requirement of -36dBm/MHz for FR2 seems feasible.

Regarding FR1, the UE requirement is an obvious candidate for the TDD OFF power level that will ensure protection of other UEs. In the IAB specifications the BS requirement, which is somewhat more stringent, is applied. The BS requirement would also be acceptable.

Proposal 4: For FR1 DL, the OFF power shall be -85dBm / MHz per connector

Proposal 5: For FR2 DL, the OFF power shall be -36 dBm / MHz TRP

Proposal 6: For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector

Proposal 7: For FR2 UL, the OFF power shall be -36 dBm / MHz TRP

3 Conclusion

Proposal 1: The timing should be defined based on the slot timing, not the timing of the input signal for the core requirement.

Proposal 2: The agreed transition times are acceptable assuming that repeaters do not do any kind of digital conversion / processing.

Proposal 3: The declaration for the exception repeater should be: The repeater will not be deployed in which it can cause interference towards other nodes due to switching times.

Proposal 4: For FR1 DL, the OFF power shall be -85dBm / MHz per connector

Proposal 5: For FR2 DL, the OFF power shall be -36 dBm / MHz TRP

Proposal 6: For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector

Proposal 7: For FR2 UL, the OFF power shall be -36 dBm / MHz TRP
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