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Handover Complete Notification in the TFO Protocol

Description of the Problem

If the local side performs a ‘smart’ handover without interrupting the ongoing TFO connection, the distant side is not aware that a handover has taken place on the other side. So the distant side doesn’t know that the round trip delay may have changed and that it has to measure the round trip delay again.

Proposed Solution

The local new BTS shall send a newly defined "Handover_Complete Notification" to the distant BTS in order to inform the distant side that a handover has taken place.

For this purpose, it is proposed to introduce a new ‘Handover_Complete’ code within the time alignment field of a config frame. The spare code word ‘1.1.1.1.0.0’ could be used. 

A CR to 08.60 is necessary and provisionally provided in another input document.

The new text for Annex C is already included in TD S4-010015.

Procedure Description (Annex C)
A new BTS shall reset an internal "Handover_Flag", when it is activated for a new call setup.

A new BTS shall set this internal Handover_Flag, when it is activated for a handover.

The new BTS shall send the "Handover_Complete Notification" within each Con_Req in the uplink direction as long as the Handover_Flag is set. The Handover_Flag shall be reset when receiving a Con_Ack from the distant side. A DL_Ack from the local TRAU shall not reset the Handover_Flag. 

After a local handover, there are two events that trigger the new BTS to enter the TFO_YES State:

- a TFO_ON Message 
(Inter-BSC handover and call setup);

- a Con_Ack Frame 
(Intra-BSC handover).

In the case of a local Inter-BSC handover a new TRAU is initialized. This new TRAU starts the TFO protocol with Not_Active. The Con_Req(loc) (with the Handover_Complete Notification) of the new BTS is acknowledged directly with a DL_Ack(empty) by the local TRAU. This shall not reset the Handover_Flag within the new BTS, but shall terminate the sending of the Con_Req(loc) in uplink. Later, a TFO_On message from the new local TRAU will trigger the new BTS to enter TFO_YES. In this case a Con_Req(loc) shall be sent to the distant side, because the time delay is not measured yet. Since the Handover_Flag is still set, the "Handover_Complete Notification" shall be included and the distant side is informed that a handover has taken place and the time delay has to be measured again. The distant BTS therefore shall send a Con_Ack(dis) to acknowledge the Con_Req(loc) and then a Con_Req(dis) and wait for the Con_Ack(loc) for delay determination.

 In the case of a local Intra-BSC handover the TRAU typically doesn’t change and therefore doesn´t interrupt the ongoing TFO connection. It remains in State Operation. Therefore no TFO_On message will be sent to the new local BTS. In this case, the Con_Req(loc) (with the Handover_Complete Notification) of the local BTS will not be acknowledged by the local TRAU, but directly with a Con_Ack(dis) by the distant BTS. This Con_Ack(dis) allows to determine the round trip delay on the local side, resets the Handover_Flag and triggers the local BTS to enter TFO_YES. No further Con_Req(loc) has to be sent to the distant side because the time delay was already measured. Since the distant side has received the Handover_Complete Notification, it knows that the time delay has to be measured again on its side. The distant BTS therefore shall send a Con_Req(dis) and wait for the Con_Ack(loc) for delay determination.
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