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This contribution is our view on Repeater TDD switching requirement tentative definition in WF[1] from previous RAN4#100e meeting. 
Discussion
In WF [1] from previous RAN4#100e meeting, there are tentative definition on Switching Delay and components. Here is copy of tentative definition text.
The total delay between the time when the end of the DL transmissions (BS transmission to UE) reaches the input port of the repeater until the repeater starts the UL transmission (UE to BS) at rated gain on the UL output port.
(opposite direction text omitted)
This text is a lot clear and cleaner definition description about which time difference at which point is to be defined.  
In order to set requirements, following points needs to be clearly defined for DL to UL direction (same for opposite direction);
a. Timing of “The end of the DL transmissions” at the input port of repeater
b. Timing of “the repeater starts the UL transmission (UE to BS)” at rated gain on the UL output port

Observation;
· Tentative definition text is a lot clear and cleaner text about which time difference at which point is to be defined.
· Need further definition of timing point clearly on each timing of following, otherwise, definition left unclear and measurement can’t be made accurately and correctly.
· For DL to UL direction;
a. Timing of “The end of the DL transmissions” at the input port of repeater
b. Timing of “the repeater starts the UL transmission (UE to BS)” at rated gain on the UL output port
· For UL to DL direction;
a. Timing of “the end of the UL transmissions” at the input port of repeater
b. Timing of “the repeater starts the DL transmission (BS to UE) at rated gain on the DL output port”
Proposal
· Consider following UE On/Off time mask requirement (TS38.101-1, clause 6.3.3.2) which uses slot boundary of starting and end of On period where transmission exist. Here is part of Figure 6.3.3.2-1 from TS38.101-1 which related with this requirement definition.
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Considering conformance test, there are more to define, procedure and connection diagram. Based on current tentative definition, connection diagram is as following,
For DL to UL direction;
	

 
UL signal generator 
Repeater
DL signal generator



Input and Output port for DL to UL direction measurement
Signal Analyzer



Considering correctly finding timing of “transmission”, 
Observation
1. Starting point of the timing is actually starting point of DL signal from Signal Generator (test equipment)
2. Test signal (UL signal from SG) timing needs to be adjusted for correctly indicating start of repeater transmission by right slot boundary to appear at output port of device. (same of opposite direction, end of UL signal to indicate end of UL transmission from repeater)
Proposal
1. For starting point, use of timing signal from Signal Generator to trigger Spectrum/Signal Generator for better accuracy.
2. Group delay should be known for testing to correctly adjust timing of test signal (UL signal from SG).

With #1 of above in consideration, connection diagram will be;

UL signal generator 
Repeater
DL signal generator

Start timing trigger signal


Input and Output port for DL to UL direction measurement
Signal Analyzer




For UL to DL direction;

UL signal generator 
Repeater
DL signal generator


Start timing trigger signal
Signal Analyzer



Input and Output port for UL to DL direction measurement



Further more, considering OTA test for FR2 device, it is problematic for having two signal in test environment. More consideration is needed for DL signal necessity for device to see UL/DL timing for testing purpose. 
Proposal
· Need further consideration for necessity of DL signal for device to see UL/DL timing for testing purpose. Especially because of OTA environment, having two signals (one is not for measurement) is problematic. For example, it’s needed to consider having timing control signal directly shared between DUT and Test equipment by cabling rather having DL signal to device.

Conclusion
Observation-1
· Tentative definition text is a lot clear and cleaner text about which time difference at which point is to be defined.
· Need further definition of timing point clearly on each timing of following, otherwise, definition left unclear and measurement can’t be made accurately and correctly.
· For DL to UL direction;
a. Timing of “The end of the DL transmissions” at the input port of repeater
b. Timing of “the repeater starts the UL transmission (UE to BS)” at rated gain on the UL output port
· For UL to DL direction;
a. Timing of “the end of the UL transmissions” at the input port of repeater
b. Timing of “the repeater starts the DL transmission (BS to UE) at rated gain on the DL output port”
Proposal-1
· Consider following UE On/Off time mask requirement (TS38.101-1, clause 6.3.3.2) which uses slot boundary of starting and end of On period where transmission exist. 

Considering conformance testing;
Observation
· Starting point of the timing is actually starting point of DL signal from Signal Generator (test equipment)
· Test signal (UL signal from SG) timing needs to be adjusted for correctly indicating start of repeater transmission by right slot boundary to appear at output port of device.
Proposal-2
· For starting point, use of timing signal from Signal Generator to trigger Spectrum/Signal Generator for better accuracy.
· Group delay should be known for testing to correctly adjust timing of test signal (UL signal from SG).
Proposal-3
· Need further consideration for necessity of DL signal for device to see UL/DL timing for testing purpose. Especially because of OTA environment, having two signals (one is not for measurement) is problematic. For example, it’s needed to consider having timing control signal directly shared between DUT and Test equipment by cabling.
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