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1 Introduction
In the last meeting the WF on TDD requirements was approved (R4-2108083), capturing some agreements and some open issues. This paper further elaborates on our views on how the TDD requirements should be captured.
2 Discussion
2.1	TDD Switching requirement
The following was captured in the WF:
· The following figure is taken as a baseline
· To elaborate further:
· How to differentiate the two directions (UL/DL) in the diagram and the requirements ?
· How to measure gain switching ?
· Stimulus signal should remain ON for the whole time or also switch ON/OFF at TDD switching times?
· How to specify requirement to avoid stimulus signal power being measured (for OTA) ?
· Are the above questions only conformance or are they relevant for how the core requirement is specified?
· Whether there is any requirement impact from the connection between DL switching occasion and UL switching occasion or can they be treated independently ?
· Whether the test can be merged to other requirements such as output power, off power, EVM, etc
· Further refine the figure is not excluded. Repeater gain for DL and UL can be different.
· How to name the requirement.
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2.1.1	Core requirement
The main issue with this diagram is it does not fully capture the repeaters RF performance. The repeater has 2 directions UL and downlink and has requirements in both. In this diagram the UL burst shows gain in the UL and the DL burst shows gain in the DL but these are between different ports on the device (S21 vs S12). Whilst there is an inherent requirement not to oscillate and it is clear te device cannot have gain in both directions at the sme time the current diagram does not indicate direction.
As these 2 requirements are separate we think it would be much clearer to have 2 diagrams similar to the TDD requirement in TS 25.116.
For example:

[image: ]
Figure 2.1-1.	 Downlink Gain ON/OFF Template
[image: ]
Figure 2.1-2.	 Uplink Gain ON/OFF Template
In terms of the name of the requirement and also the y axis, whilst the switching requirement measures gain, gain itself is not a minimum requirement, as such rated gain and zero gain seem ok as levels to demonstrate the switching capability although they should perhaps be defined (this is not done in 25.116).
Rated gain: forward gain for either UL or DL based on the installed gain setting
Zero gain: forward gain for either UL or DL in the OFF state
Proposal 1: Use 2 diagrams (similar to figures 2.1-1 and 2.1-2) for the timing accuracy definition
Proposal 2: Add definitions for the 2 gain states; Rated gain and zero gain
The nature of the requirement is the switching accuracy or timing accuracy, timing accuracy is used in 25.116 and it seems acceptable and for those familiar with the older specifications it is better to reuse terms unless there is a reason not to.
Proposal 3: Name of the requirement is switching accuracy 
2.1.2	Testing
The obvious way to test such a gain requirement is to apply a constant signal and to switch the gain and measure it (in zero span for example on a NA). However it has been pointed out that the method by which the repeater sets its switching timing is not defined and could be done in a number of different ways, the specification allows for this and the test should not prevent any workable switching method form being used.
Timing accuracy is all related to the trigger given by the node B, in the DL a DL burst can be defined and transmitted and the power mask measured at the repeater output to ensure the correct signals are present so the repeater can get timing information. It is not defined explicitly that the UL gain timing is derived from the DL burst, however it seems the most likely method, it is suggested that this is assumed for testing with s waiver to state alternative test methods can be derived based on the timing retrieval method.
It is possible to measure the power profile of the output of the repeater when a burst type DL signal is applied but this does not measure the timing accuracy of the gain switching as it of course includes the power variation of the transmitted DL burst. It also does not measure the gain in the OFF period and does not measure the gain in the UL. This is the method used in the UTRA TDD repeater test specification (25.153).
As the DL bursts signal is not present during the interesting part (gain on and switching period) of the UL requirement the DL burst could be used to set the timing and a separate signal used in the other direction to test the UL timing.
For example
[image: ]
Another method would be to transmit a test signal inside the passband of the repeater but separate from the DL burst which can be used to measure the gain whilst the DL signal is used to derive the timing. This would require filtering to remove the DL burst from the gain measurement but would allow both directions to be measured with relative simplicity
For example:
[image: ]
Both methods share a common theme that the measured signal is separated from the DL burst timing signal by either time, frequency or direction. It seems reasonable that this separation could be left up to the tester and the most applicable method applied depending on the repeater implementation.
Another method may be to separate the testing of the timing recovery and then have a test mode with an external trigger to test the gain switching?
Clearly the testing of the repeater gain switching is complex and may depend heavily on the implementation. It is suggested ideally the tester/vendor should be left with as much flexibility as possible when testing. However it is also the case that when the requirements are used it is important we demonstrate they are measurable and this is generally done by suggesting at least 1 valid test method. 
2.2 Group delay
The other open issue in the WF was group delay
· Is a group delay requirement needed ?
· Would a group delay requirement or excessively long group delay constrain certain implementations or deployments ?
· Should a group delay requirement apply only to an integrated repeater ?
As previously stated we think the gain switching requirement is sufficient to ensure the timing requirements as it is referenced to the BS timing, and the EVM is sufficient to ensure group delay ripple in the passband is not excessive hence a separate group delay requirement is not needed.

Summary
For the TDD switching core requirement we have the following proposals
Proposal 1: Use 2 diagrams (similar to figures 2.1-1 and 2.1-2) for the timing accuracy definition
Proposal 2: Add definitions for the 2 gain states; Rated gain and zero gain
Rated gain: forward gain for either UL or DL based on the installed gain setting
Zero gain: forward gain for either UL or DL in the OFF state
Proposal 3: Name of the requirement is switching accuracy 
The testing of the TDD accuracy has been discussed and some preliminary potential methods have been examined. The nature of the requirement makes it necessary to spate the trigger signal which is a DL burst signal (or possibly an external trigger) from the signal being used to derive the gain and the gain switching. There are a number of potential way to do this and none should be excluded but perhaps we should give at least 1 example in the test specification.
Finally we think a separate group delay requirement is not needed.
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