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Introduction
This document provides a WF on TDD Repeater Switching.

Way Forward

Group Delay Handling

Agreement:

Whether group delay needs to be known for conformance testing (e.g. for EVM test) will be discussed during the conformance test

Companies proposing that group delay needs to be known should bring contributions show why this is necessary.

Switching time accuracy testing

Agreement:


A single EVM test is needed to check the timing accuracy and that EVM requirements are met.

EVM Requirement and Transitions

Agreements:

EVM requirement/test should include the symbol just before the transition (as is the case for the BS requirement).


No additional EVM requirement will be defined for symbols before the transitions. There is no need for any special handling during the test for the symbol before transitions.

Definitions related to TDD Operations

Agreements:


Definitions for repeater ON, OFF and transient period to be captured in the specifications.

Baseline for the definitions, to be further checked/refined:


•
Repeater OFF period: “time period during which the repeater downlink or uplink is not allowed to transmit in the corresponding direction”;

•
Transmitter ON period: “time period during which the repeater downlink or uplink is transmitting in the corresponding direction”; 

•
Transmitter transient period: “time period during which the transmitter is switching from the OFF period to the ON period or vice versa”


Ericsson: We could say “repeat” or “apply gain”. “Transmit” is also OK though since it is the action of transmitting that needs to be regulated in order to avoid interference (no strong view). Use of word “state” instead of “period” could be good.
ZTE: We are OK with the modification above as long as they could make the definition more accurate.We believe that the word “transmit” is reasonable here, recall the definition of repeater in TS 36.106:

	Repeater: A device that receives, amplifies and transmits the radiated or conducted RF carrier both in the downlink direction (from the base station to the mobile area) and in the uplink direction (from the mobile to the base station)


As for replacing “period” with “state”, we think it is acceptable. But in fact, RAN4 are using the word "period" in the discussion process and multiple diagrams(even in this WF :-) ). Using "period" can better align with the existing spec, so that everyone can clearly understand that the repeater takes a similar operation as the BS/IAB during this “period”, and this is why we make a definition.
 Handling of Long Delay Repeater

Agreements:


The extended group delay and deployment restrictions are indicated by vendor declaration. Details will be discussed in the conformance phase, there is no need to capture anything related to this in the core specifications.


The declared group delay is separate from the transient times defined in the core specifications. The declared group delay will be taken into account separately in conformance testing (group delay will be added to the transient times to compute the overall transient time of the repeater).


There is no need for any special handling of the long delay repeater in the specifications. Also, no new interface is needed for such a repeater.
Ericsson: How does this interact with section 2-1 ? In 2-1, it is stated that the conformance phase should discuss whether group delay needs to be known, whereas here it stated to be declared. The declaration needs to say something about deployment scenarios and interference (isolation, or at least extended guard period needed). In the last meeting, we agreed the following declaration:

The declaration is as follows: 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.

Also not quite sure what “no need for any special handling of the long delay repeater” means… at least a declaration is needed. For the conformance, at least for transient time one way to handle the group delay is to measure the transient with respect to output timing, not input timing. For EVM, likely the group delay needs to be known so that the input signal timing can be advanced. 
Maybe we could word the agreement as follows in order to keep the agreement from last meeting and also relat to 2.1:

The existence of extended group delay and deployment restrictions are indicated by vendor declaration as agreed at RAN4#101bis-e. There is no need to capture anything related to this in the core specifications.


The group delay is separate from the transient times defined in the core specifications. The group delay will be taken into account separately in conformance testing (for further discussion in the conformance phase) by means of e.g. adding to the transient times to compute the overall transient time of the repeater, or alternatively measuring the transient time with respect to output timing for the extended group delay repeater.
No new interface is needed for such a repeater.

TDD Switching Diagram

Agreement:



The switching diagram to be captured in the spec:
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Figure X.X





Note 1. DL/UL transmission in the diagram denotes either UL or DL transmission not simultaneous DL/UL transmission





Note 2. The transition off/on and on/off is triggered by a change in the direction of the input signal
Huawei: 2 things here. 1. We agreed not to specify how the synchronization was achieved, this seems to imply that it’s based on the RF envelope. Which it could be but does not have to be. 2. What does change in direction of input signal really mean? We effectively have 2 (or more) input signals the BS on one side and 1 (or more) UE(s) on the other side. The repeater gain could be said to change direction but not the input signal. It is also problematic to use the input signal turning ON or OFF as what does this mean, is it the 3dB point the 1dB point, what if there is ripple, defining envelope changes is tricky. Possibly this note is trying to capture the agreement from last meeting that “slot timing is at the input port” it’s not terribly clear what this means but maybe that’s acceptable as it leave different methods of synchronization open. In the UTRA TDD they state:

“The beginning and end point of downlink burst is calculated according to the trigger given by NodeB or LCR TDD signal generator.”

Maybe this can be used as a basis but modified for our agreement e.g.

 “The beginning and end point of downlink and uplink bursts are referenced to the slot timing at the input”
This should be normative text not a note, probably before the diagram.




Note 3. On power level for DL and UL can be different
Huawei: we need some normative text either before or after the diagram describing the input power conditions for the ON period and the OFF period for example:


During the downlink slot the input power is the level which produces the maximum rated output power.

Outside the downlink slot and the transient times the input power is zero.

should we use “repeat” or “forward” instead of transmit?


should we use off state and on state instead of period?


There was no clear consensus on this issue, please check if this is clear enough or rewording/further clarification is needed.
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