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1 Introduction
In the last meeting a WF on TDD switching requirement s was approved which listed agreements and open issue for the switching requirement. The open issues included:
2.1.	Requirement naming
Naming of the requirements if FFS. 
Possible options:The requirement will be called “TDD switching accuracy”
· TDD switching accuracy
· TDD switching time accuracy
2.2.	DL to UL Switching Delay Definition and Components
Tentative definition for the switching delay: 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.
	Definition to be further discussed
Consider further which of the following components does/does not need to be considered when setting the requirement:
1.	Group delay between DL Rx port and DL Tx port
2.	DL Tx power ramp down
3.	D-U switching period
4.	UL Tx Power ramp up
5.	Group delay between UL Rx port and DL Tx port
List is used only for discussing/defining the requirement, does not need to be captured in the specifications.
Companies are invited to bring proposals/analysis to fine tune the list (if needed) and proposals for which components to define requirements and how.
2.3.	UL to DL Switching Delay Definition and Components 
Tentative definition for the switching delay: The total delay between the time when the end of the UL transmissions (UE transmission to BS) reaches the input port of the repeater until the repeater starts the DL transmission (BS to UE) at rated gain on the DL output port.
	Definition to be further discussed
Consider further which of the following components does/does not need to be considered when setting the requirement:
1.	Group delay between UL Rx port and UL Tx port
2.	UL Tx power ramp down
3.	U-D switching period
4.	DL Tx Power ramp up
5.	Group delay between DL Rx port and UL Tx port
List is used only for discussing/defining the requirement, does not need to be captured in the specifications.
Companies are invited to bring proposals/analysis to fine tune the list (if needed) and proposals for which components to define requirements and how.
2.5.	Rated gain and minimum gain definition
FFS whether a gain definition will be introduced or not.
Companies are invited to provide further input on the proposal below:
 Introduce the following definitions if they will be used in the switching requirement definition/diagram:
	•	Rated gain: forward gain for either UL or DL based on the installed gain setting
•	Zero/Minimum gain: forward gain for either UL or DL in the OFF state
FFS whether it should be called zero or minimum gain
FFS if a accuracy requirement for the gain will be introduced and how to test it
This discussion paper gives our views on these open issues
Discussion
2.1	Requirement naming
The exact name is not really important as long as the description of the requirement is accurate. That said a good name should be concise and informative. The existing requirement for the UTRA TDD repeater is called “Timing Accuracy” and is in the form of an envelope very similar to the BS “transient period” requirement. 
The options given in the WF are:
· . TDD switching accuracy
· TDD switching time accuracy
As the repeater spec covers FDD and TDD and this is a TDD requirement using TDD is appropriate. 
The term switching is added to the proposed terms, compared to the existing requirement this is how we have been referring to the requirement and is descriptive but perhaps implies implementation i.e. a switch. The actual requirement is of 2 gain profiles against time for UL and for DL the question is does the word switching imply a switch (maybe?) and is it necessary. It’s probably ok to use the word but as it seems not strictly necessary and one target is to keep the title concise it’s probably not needed.
The next issue is if the word tome or timing is required, the profile includes gain states between which the timing is specified, but the gain states themselves do not have requirements (at least in this requirement) as such this is exclusively a timing requirement so the sue of the word seems appropriate (of course its omission is also ok but we perhaps loose some information by omitting it.
The timing requirements must fall within a window, the change of gain must start at an appropriate time (this could be described as accuracy) and also the change of gain must finish quickly enough this is perhaps more of a speed requirement. However as all the timing is compared to the BS timing accuracy is perhaps a good word to stress.
So in summary we have – TDD timing accuracy
 Proposal 1: The requirement is called TDD timing accuracy
2.2	DL to UL / UL to DL Switching Delay Definition and Components
We have a baseline for the requirement as follows:
[image: ]
The suggested definition for switching delay in the WF is:
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.
One problem this this definition is whilst its informative it is not easy make a requirement from it. The end of the DL transmission is not a particularly clear term. In existing TDD requirement the DL and UL parts of the mask are referenced to the BS timing so the ramps are measured against this. Any delay in the repeater would result in the mask slipping against h the BS timing and the specification failing. If the gain mask were correct but the modulated signal were delayed then the end of the burst would be missed and the EVM requirement would fail.
For example if we align the burst from the BS transient period requirement with the DL repeater gain requirement we have:
[image: ]
It can be seen that if the gain meets the requirements and the burst is delayed then the area of the burst circled will not be amplified (as the gain has dropped off) and this will obviously fail the EVM requirements.
As such it is perhaps not necessary to define a specific delay it is just incorporated in the gain profile as is done for the UTRA TDD repeater.
Proposal 2: No specific definition for delay is required as it is incorporated in the timing profile.
2.3 Rated gain and minimum gain
The rated gain value is perhaps not necessary, in the current output power requirement we have:
The requirements shall apply at maximum gain, with E-UTRA signals in the pass band of the repeater, at levels that produce the maximum rated output power per channel. 
This refers to 2 power levels:
Maximum rated output power
Signals that produce maximum rated output power
This has been discussed in the output power requirement as it is perhaps a bit ambiguous as to if the input signal level is found during test or declared, we believe they should be declared and have proposed a clean-up of this in the TP for the output power requirement. 
However its clear there are 3 parameters input power gain and output power and if 2 are know the 3rd is fixed, so only 2 should be declared.
The output power requirement defined the input power level and the input power level +10dB. As such the requirement makes more sense if the input power level is declared.
We have suggested 2 definitions:
Prated,AC	, the rated output power per antenna connector
Pin_rated_cond, the conducted rated input power intended to produce the maximum rated output power 
It is not good practice to allow for 3 declared values which may contradict each other so the rated gain should be defined in terms of these other 2 declared parameters so we suggest the definition is modified to incorporate the already known information.
Rated gain	, forward gain for either UL or DL based on the installed gain setting the difference between Prated,AC and Pin_rated_cond
The OFF gain state is currently proposed as zero or minimum gain, zero is a term which implies either 0 dB or – infinity dB so is perhaps not suitable, minimum could be confused with minimum rated gain if different gain settings are available. OFF gain is probably a better term.
Off gain: forward gain for either UL or DL in the OFF state
Proposal 3: The following terms and definitions are suggested for the gain states:
	Rated gain	, forward gain for either UL or DL based on the installed gain setting the difference between Prated,AC and Pin_rated_cond
Off gain: forward gain for either UL or DL in the OFF state
Summary
The open issues regarding the TDD switching requirements have been discussed with the following proposals
Proposal 1: The requirement is called TDD timing accuracy 
Proposal 2: No specific definition for delay is required as it is incorporated in the timing profile.
Proposal 3: The following terms and definitions are suggested for the gain states:
	Rated gain	, forward gain for either UL or DL based on the installed gain setting the difference between Prated,AC and Pin_rated_cond
Off gain: forward gain for either UL or DL in the OFF state
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