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Handling of Distant Config Frames in the TFO Protocol

When an AMR TFO connection is established, the local TRAU receives Config Frames (Con_Req(dis) and Con_Ack(dis)) that are sent from the distant BTS to the distant TRAU because these config frames pass the distant TRAU and even the local TRAU without changes.

The information contained in Distant Config Frames should be used within the TFO protocol for some improvements. Config frames are much faster than TFO_REQ_L and TFO_ACK_L messages and they are exactly traffic synchronised. Since Config Frames always are exchanged after AMR TFO establishment, it is proposed to use config frames instead of TFO_REQ_L and TFO_ACK_L messages in order to exchange TFO parameters (see also Flowchart for TFO establishment in Tdoc S4-(01)0014).

Additional Events

Eight additional events should be defined in order to use the information contained in distant config frames. The following table shows these new events:

#
Event
Description

49
Distant_Config and

(NA_TP | A_TP) and

Con_Req & TC
This event occurs when a 3G system (TC) receives a config request from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame are compatible with the local parameters so that TFO is possible.

50
Distant_Config and

TM and

Con_Req & TC
This event occurs when 3G system (TC) receives a config request from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame do not match with the local parameters so that TFO is not possible.

51
Distant_Config and

(NA_TP | A_TP) and

Con_Ack & TC
This event occurs when a 3G system (TC) receives a config acknowledgement from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame are compatible with the local parameters so that TFO is possible. This event does not occur when an acknowledgement for a config request indicating Handover_Soon is received.

52
Distant_Config and

TM and

Con_Ack & TC
This event occurs when 3G system (TC) receives a config acknowledgement from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame do not match with the local parameters so that TFO is not possible. This event does not occur when an acknowledgement for a config request indicating Handover_Soon is received.

53
Distant_Config and

(NA_TP | A_TP) and

TRAU
This event occurs when a 2G system (TRAU) receives a config frame (config request or config acknowledgement) from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame are compatible with the local parameters so that TFO is possible. This event does not occur when an acknowledgement for a config request indicating Handover_Soon is received.

54
Distant_Config and

TM and

Con_Req & TRAU
This event occurs when a 2G system receives a config request from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame do not match with the local parameters so that TFO is not possible.

55
Distant_Config and

TM and

Con_Ack & TRAU
This event occurs when a 2G system receives a config acknowledgement from the distant TRAU/TC, the TFO_enable bit is set, and the parameters of this config frame do not match with the local parameters so that TFO is not possible. This event does not occur when an acknowledgement for a config request indicating Handover_Soon is received.

56
Distant_Disable
This event occurs when a config frame (config request) with a TFO_Enable bit set to zero is received from the distant TRAU/TC, i.e. when the distant side is going to disable TFO.

It is proposed to append this table to the events table (table 10.4-1) of TS 28.062.

Note 1:

The Distant_Config events may carry both actual and future parameters. If the Handover_Soon Notification is set, the parameters refer to the future BTS/RNC, otherwise actual parameters are given. But there is no need for distinguishing between these cases. If the parameters indicate that TFO is possible, then the Rate Control is updated according to the new parameters without respect of the Handover_Soon Notification. If the parameters indicate a TFO mismatch, then the TFO is terminated without respect of the Handover_Soon Notification.

Note 2:

A Con_Ack acknowledging a Con_Req with a Handover_Soon Notification shall not be regarded as an event. This is necessary in order to steer down the mode to the TFO Handover Mode (THM) during a handover. Otherwise, the Con_Ack would trigger a RCs action that would be not desirable.

Additional actions

Three additional actions are required to handle distant config frames within the TFO protocol. This new actions are described in the following table that should be appended to the actions table (table 10.5-2) of TS 28.062.

Name
Actions
Comments

CA
Tx_TFO := Con_Ack();
Send a Con_Ack (config frame) to the distant TRAU/TC.

CA1
Tx_TFO := Con_Ack();
Send first a RC_REQ to the RNC and wait for the corresponding RC_ACK. Then send a Con_Ack to the distant TRAU/TC.

CR
TX_TFO := Con_Req();
This action is conditional and only relevant for 3G systems (TC). If the entity is a TC then send a Con_Req with TFO_Disable to the distant TRAU/TC.

Note 3:

If the TRAU receives a distant config frame with TFO_Disable, the TRAU shall acknowledge this config frame at once. By this way, a loss of frame synchronization can be avoided and TFO can be faster terminated.

Note 4:

If the TRAU receives distant parameters that lead to a TFO mismatch situation by a config request, it shall acknowledge this request at once (CA action).

Note 5:

In 3G systems there is no BTS that acknowledges a distant config request. So if a TC executes the TFO protocol and a distant config request is received, the TC has to acknowledge this request itself. In order to ensure a correct time delay measurement in this case, the TC must first send a RC_REQ to its RNC and wait for the corresponding acknowledgement. Then a config acknowledgement is sent to the distant TRAU via Tx_TFO in order to acknowledge the distant config request.

Note 6:

In 3G systems there is no config frame sent from the RNC to the TC when disabling TFO. Instead the TFO_Disable comes from the SMSC. So the TC has to initiate a Con_Req with TFO_Disable and send it to the distant side in order to inform the distant TRAU/TC. This conditional action is called ‘CR’ and only belongs to 3G systems.

Additional entries for TFO protocol table

Eight new columns have to be added to the TFO protocol tables. It is proposed to add the first two following table as table 10.6-12 and table 10.6-13 to TS 28.062.

Moreover, the event TFO_Disable has to be treated differently for TRAU and TC. For this purpose, the conditional action CR has to be added to the TFO protocol table for this event. The third TFO protocol table presented here is proposed to replace table 10.6-1 of TS 28.062.

Table 10.6-12 Distant Config Frame for 3G systems (TC)

Event:
Distant_Config
Distant_Config
Distant_Config
Distant_Config

Number:
49
50
51
52

Condition:

&
(NA_TP | A_TP)

Con_Req & TC
TM

Con_Req & TC
(NA_TP | A_TP)

Con_Ack & TC
TM

Con_Ack & TC

Comment:

State:
Config request

Matching parameters
Config request

TFO Mismatch
Config acknowledgement

Matching parameters
Config acknowledgement

TFO Mismatch

NAC:
Not_Active
----------

----------
----------

----------
----------

----------
----------

----------

WAK:
Wakeup
----------

----------
----------

----------
----------

----------
----------

----------

FIT:
First_Try
C;U;DUP;RCi;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;U;DUP;RCi;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

COR: 
Continuous 

Retry
C;U;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;U;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

PER:
Periodic

Retry
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

MON: 

Monitor
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

MIS:
Mismatch
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

CON:
Contact
C;T;BT;T;T1;

KON;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;T;BT;T;T1;

KON;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

FAT:
Fast

Try
NoAc;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
NoAc;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

FAC:
Fast

Contact
C;BT;T;L;T2;AT;B;

OPE;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;BT;T;L;T2;AT;B;

OPE;

Same as 1. TFO_Frame
C;RCm;B;

MIS;

WRC

Wait_RC
NoAc;

WRC;
C;RCm;B;

MIS;
NoAc;

WRC;
C;RCm;B;

MIS;

KON:
Konnect
RCs;CA1;AT;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;B;T1;

MIS;
RCs;AT;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;DT;B;T1;

MIS;

REK:
Re_Konnect
RCs;CA1;AT;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;IT;B;T1;

MIS;
RCs;AT;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;DT;IT;B;T1;

MIS;

SOS:
Sync_Lost
C;RCs;CA1;BT;T;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;IT;B;T1;

MIS;
C;RCs;BT;T;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;DT;IT;B;T1;

MIS;

OPE:
Operation
RCs;CA1;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;IT;B;T1;

MIS;
RCs;

OPE;

Same as 1. TFO_Frame
C;RCm;DT;IT;B;T1;

MIS;

FAI:
Failure
----------

----------
----------

----------
----------

----------
----------

----------

Table 10.6-13 Distant Config Frame for GSM systems (TRAU) and Distant_Disable

Event:
Distant_Config
Distant_Config
Distant_Config
Distant_Disable

Number:
53
54
55
56

Condition:

&
(NA_TP | A_TP)

TRAU
TM

Con_req & TRAU
TM

Con_Ack & TRAU


Comment:

State:
Config req or Config ack

Matching parameters
Config request

TFO Mismatch
Config acknowledgement

TFO Mismatch
Distant side has disabled TFO

NAC:
Not_Active
----------

----------
----------

----------
----------

----------
----------

----------

WAK:
Wakeup
----------

----------
----------

----------
----------

----------
----------

----------

FIT:
First_Try
C;U;DUP;RCi;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

COR: 
Continuous 

Retry
C;U;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

PER:
Periodic

Retry
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

MON: 

Monitor
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

MIS:
Mismatch
C;DUP;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

CON:
Contact
C;T;BT;T;T1;

KON;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

FAT:
Fast

Try
NoAc;

FAT;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

FAC:
Fast

Contact
C;BT;T;L;T2;AT;B;

OPE;

Same as 1. TFO_Frame
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

WRC

Wait_RC
NoAc;

WRC;
C;RCm;B;

MIS;
C;RCm;B;

MIS;
C;RCm;B;

MON;

KON:
Konnect
RCs;AT;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;B;T1;

MIS;
C;RCm;DT;B;T1;

MIS;
C;RCm;CA;DT;B;T1;

MON;

REK:
Re_Konnect
RCs;AT;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;IT;B;T1;

MIS;
C;RCm;DT;IT;B;T1;

MIS;
C;RCm;CA;DT;IT;B;T1;

MON;

SOS:
Sync_Lost
C;RCs;BT;T;L;T2;B;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;IT;B;T1;

MIS;
C;RCm;DT;IT;B;T1;

MIS;
C;RCm;IT;B;T1;

MON;

OPE:
Operation
RCs;

OPE;

Same as 1. TFO_Frame
C;RCm;CA;DT;IT;B;T1;

MIS;
C;RCm;DT;IT;B;T1;

MIS;
C;RCm;CA;DT;IT;B;T1;

MON;

FAI:
Failure
----------

----------
----------

----------
----------

----------
----------

----------

Table 10.6-1: Enabling/Disabling/New_Speech_Call/TRAU_Idle

Event:

or
TFO_Enable

New_Speech_Call
TFO_Disable

TRAU_Idle

Number:
1, 2
3, 4

Condition:

&



Comment:

State:
TFO gets active.
Local disable.



NAC:
Not_Active
C;S;IT;RCm;
WAK

 
NoAc;

NAC;

WAK:
Wakeup
NoAc
WAK;


NoAc;

NAC;

FIT:
First_Try
----------
----------
C;N;

NAC;

COR: 
Continuous 

Retry
----------
----------
C;N;

NAC;

PER:
Periodic

Retry
----------
----------
C;N;

NAC;

MON: 

Monitor
----------
----------
C;N;

NAC;

MIS:
Mismatch
----------
----------
C;N;

NAC;

CON:
Contact
----------
----------
C;N;

NAC;

FAT:
Fast

Try
----------
----------
C;N;RCm;

NAC;

FAC:
Fast

Contact
----------
----------
C;N;RCm;

NAC;

WRC

Wait_RC

C;N;RCm;

NAC;

KON:
Konnect
----------
----------
C;RCm;DT;N;CR;

NAC;

REK:
Re_Konnect
----------
----------
C;RCm;DT;IT;N;CR;

NAC;

SOS:
Sync_Lost
----------
----------
C;RCm;IT;N;

NAC;

OPE:
Operation
----------
C;RCm;DT;IT;N;CR;

NAC;


----------






FAI:
Failure
----------
----------
C;

NAC;

Exit from FAI

Other Required Updates:

Update of sub-clause 10.2.1

Sub-clause 10.2.1 (‘Conditions for TFO_REQ, TFO_ACK, TFO_REQ_L, TFO_ACK_L, New_Local_Codec, New_Local_Config) has to be updated by including the new ‘Distant_Config’ event.


Avoiding conflicts of distant config frames and TFO_REQ_L messages

TFO_REQ_L messages contain the same information as distant config frames, but TFO_REQ_L messages need much more time to reach the TFO partner. In order to avoid conflicts, no TFO_REQ_L and TFO_ACK_L messages shall be sent if config frames can be used.

For this purpose, Annex C needs an update that says that the Tx_TFO process shall not send any TFO_REQ_L and TFO_ACK_L messages if TFOul==on (see also Tdoc S4-(01)0015).

Config Acknowledgment with parameters

A config acknowledgement should carry parameters in order to replace a TFO_ACK_L message. See also Tdoc S4-(01)0013.
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