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Introduction

During the RAN4#100-e meeting, an WF[1] on TDD repeater switching requirements tentatively agreed following:

	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

Other naming, to be proposed
2.2.DL to UL Switching Delay Definition and Components
Tentative definition for the swicthing 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:

Group delay between DL Rx port and DL Tx port

DL Tx power ramp down

D-U switching period

UL Tx Power ramp up

Group delay between UL Rx port and DL Tx port

2.3UL 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:

Group delay between UL Rx port and UL Tx port

UL Tx power ramp down

U-D switching period

DL Tx Power ramp up

Group delay between DL Rx port and UL Tx port
2.4.Group Delay Handling

Agreement: Do not explicitly define a group delay requirement.

FFS whether the group delay should be declared by the manufacturer, at least for TDD.

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


In this contribution, we want to share some analysis about this issue.
Discussion 

2.1. Requirement naming

During the last meeting, the requirement naming was discussed. Considering that this requirement is used to describe the time needed for the D-U or U-D switching of the TDD repeater, such as downlink ramp on/off time and uplink ramp on/off time. In fact, there are similar requirements for this indicator in the TS 25.116:

	14
Timing Accuracy

Timing Accuracy is the repeater synchronization accuracy with NodeB, it includes the downlink ramp on/off time and uplink ramp on/off time.


This requirement actually describes the related delay requirements of switching, so its naming can be used as a reference. Therefore, the requirement could be called “TDD switching time accuracy”.

Proposal 1: The requirement could be called TDD switching time accuracy.

2.2. Switching Delay Definition and Components
Generally, the purpose of defining switching delay is to ensure that the repeater will keep up with the D-U or U-D switching of the link between BS and UE. Putting aside the repeater, the direct link between BS and UE could be considered firstly. Refer to the definition of slot configuration in TS 38.213, the D-U or U-D switching will occupy a flexible symbol i.e. the switching will take at least one symbol's length to complete. For 15 kHz SCS, the duration of a flexible symbol ≈66.67µs, and the transient period of BS and UE in FR1=10µs, this value is much smaller than the shortest time required for uplink and downlink switching. In addition, while the BS conducts transmission scheduling, the BS will take into account the transient period, GP and other factors during configuration. Therefore, for the switching requirements, transient period is sufficient.

After the introduction of the repeater, this procedure will not change much in fact. Generally, repeater will have two RF links, as shown below in figure 1:  

[image: image1.emf]
Figure 1. RF diagram of TDD repeater [Revised from TR 25.956]
The downlink signal is received by donor antenna and amplified via DL PA and transmitted by coverage antenna and it is vice versa for uplink between UE and BS. After repeater receives the stimulus signal(from UL or DL direction), repeater will switch the RF link to the corresponding direction and increase the gain to the rated level. Considering that we have reached an agreement, do not explicitly define a group delay requirement, and it is obviously the switching the RF link is not the main reason for the delay(For SPDT, it only takes a few hundred nanoseconds to complete the switch).Therefore,  the delay mainly comes from the UL or DL PA reaching the rated gain, which is consistent with the definition of transient period. Therefore, the switching time requirement of repeater is similar to BS, and the requirement of BS could be considered as the starting point.
Proposal 2: The switching time requirement of repeater is similar to that of BS, and the value of transient period could be considered as the starting point. FR1 is 10µs and FR2 is 3µs.

2.3. Rated gain and minimum gain definition
For a TDD repeater, only one of its two RF components usually operates(UL or DL), and the other RF component will not be energized to prevent intermodulation or other additional interference. This means that when the transmitter is off, it is not expected to generate any gain.
Proposal 3: The forward gain for either UL or DL in the OFF state should be called zero gain.
Conclusions
In this contribution, we shared some considerations on TDD repeater switching requirements, the following proposals are made:

Proposal 1: The requirement could be called TDD switching time accuracy.

Proposal 2: The switching time requirement of repeater is similar to that of BS, and the value of transient period could be considered as the starting point. FR1 is 10µs and FR2 is 3µs.

Proposal 3: The forward gain for either UL or DL in the OFF state should be called zero gain.
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