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1. [bookmark: _Toc109913524]Background
This contribution provides the consideration for the remaining issues for TDD repeater test.
2. Discussion
According to the WF [1] and the discussion summary [2], the followings are some open issues,
· For long delay repeaters, group delay information shall be declared for conformance testing of TDD switching as baseline. 
· FFS whether such information needed or not for EVM measurement
· The TDD switching measurement has 2 options listed (in option 1), the 1st round discussion it was also pointed out that the core requirement is referenced to the input signal which raised a 3rd option:
· Option 1a: by monitoring the output power
· Option 1b: by utilizing the information about the declared group delay.
· Option 3: Using/monitoring the input power
Agreement: 
· Option 3 as starting point for further discussion. 
· Option 1b can be considered in addition for the long group delay repeater. 
The open issues are still related to the group delay and how to use it to test TDD switching time and EVM. For the group delay, there was also some discussion in the declarations. Current agreement is that repeater needs to declare the long group delay as agreed in [3], which is shown in the following.
	D.15
	Long delay repeater
	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 to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization.


The highlighted wording is not correct to our understanding. It is discussed in the following analysis.
In the core spec [4], the followings are captured for the slot timing.
[The beginning and end point of downlink and uplink bursts are referenced to the slot timing at the input.]
Then the following figure 1 shows what has been agreed for the relationship of group delay, repeater transient time and BS transient time.
[image: ]
Figure 1: The relationship of group delay, repeater transient time and BS transient time (FR1)
The current understanding and agreement is that if the following equation can be met, then the group delay declaration is not needed. Otherwise, the repeater is a long group delay repeater and the group delay should be declared.
Group delay + Repeater transient time ≤10us            (Equation 1)
As repeater transient time = BS transient time + repeater extra transient time. So Equation 1 becomes,
Group delay + BS transient time + repeater extra transient time ≤10us   (Equation 2)
So BS transient time should have sufficient margin to accommodate group delay and repeater extra transient time. And in the test, signal generator’s transient time should also have sufficient margin. 
If group delay is long that the beginning of the output transient period is later than the beginning of the input transient period, then the referring the input signal’s slot timing doesn’t work. Then our understanding is that referring output signal slot timing is more accurate. If companies still would like to keep the previous agreement for the input signal slot timing, then the beginning of the output transient period in the test should be group delay +beginning of the input transient period.
[image: ]
Figure 2: Long group delay
Based on the above analysis, we have the following proposals,
Proposal 1: Long group delay should be declared when beginning of the output transient period is later than the beginning of the input transient period.
Proposal 2: The beginning of the output signal transient period should refer the output signal or group delay + beginning of the input transient period.
For the EVM test, our understanding is not changed that the test should refer output signal’s timing because the sampling of the output signal should be accurate. The declared group delay may not be accurate enough to guarantee the sampling of the signal. Of cause, the reference clock for the signal generator, repeater and the test equipment should be aligned.
Proposal 3: The EVM test should refer output signal’s timing.
3. Summary
We provide the considerations of the remaining issues for TDD repeater test and have the following proposals.
Proposal 1: Long group delay should be declared when beginning of the output transient period is later than the beginning of the input transient period.
Proposal 2: The beginning of the output signal transient period should refer the output signal or group delay + beginning of the input transient period.
Proposal 3: The EVM test should refer output signal’s timing.
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