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0. Introduction

In SA4#14 it was provisionally agreed to include the Sys-Id in the Synchronization Pattern for the 16k sub-multiplexing scheme. The following action point was set up in the TFO report:

AP37: All to review the impact of introducing the Sys_Id in the Synchronization Pattern of the 16k sub-multiplexing Frame Format.
Resp: All

This document analyses this impact.

1. Complication of Synchronization Procedure

1.1 Number of Synchronization Pattern Discoverers

With the proposed synchronization pattern a TRAU equipment looking for a possible alignment would have to run in parallel different ‘Synchronization patterns ‘ discoverers and not only one.

With the current Sys_Ids it would be two, but a lot of Sys_Id could be introduced and this means a very complicate and expensive alignment procedure.

1.2 Synchronization Pattern Simulations

Example: 

A TRAU equipment found a right synchronization, e.g. a GSM Sys_Id. Then: If the following bit stream is present inside the TFO frame that the TRAU is receiving you can have synchronization pattern simulations:
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For an embedded message the bit y can be ‘0’. In this case for

x = 0
( Simulation of GSM
(S1-S8 0000 0000).
x = 1
( Simulation of UMTS
(S1-S8 0000 0100).

The simulation problem can also appear for transmission problems, when the first bit of Octet#12 is corrupted and set to ‘0’.

It is obvious that this problem grows up if you increase the number of possible alignment patterns.

The possibility of such simulations forces the introduction of measures to check for simulations. This would not only need additional real time processing, but also lead to a later alignment. 

2. Conclusion

The insertion of the Sys_Id information into the 16 bits Synchronization pattern should be avoided since this would cause a complication of the Synchronization searching/monitoring procedure and a delay of alignment.

3. Proposal

Because the Sys_Id is available anyway in the TFO_REQ/_L and TFO_ACK/_L, it is proposed to remove the Sys_Id from the Synchronization Pattern. 

If there would be a strong need to have the Sys_Id in the Control Bits, a short form using the spare bits could be used, but the Synchronization Pattern of the 16k TFO frames should be kept unchanged (16 "0"bits in Octetts # 0 and 1).
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Figure 5.2.2-1: AMR TFO Frames (16kbit/s) Structure
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Figure 5.2.2-1: AMR TFO Frames (16kbit/s) StructureTable 5.2.2-1: Coding of the Control Bits (C1 .. C25) for AMR TFO Frames (16kbit/s)

Control Bit 
Description
Comment


FR_AMR, HR_AMR
UMTS_AMR
FR_AMR, HR_AMR
UMTS_AMR

S1...S8

0000.0000
0000.0100
System_Identification (SysID)

GSM

UMTS
Identifies the Radio Access System

Not used in GSM TRAU Frames

C1 - C4

0.0.1.1

0.1.0.0

0.1.0.1
Frame_Type

FR_AMR

HR_AMR

UMTS_AMR
The coding is different from the coding in TFO Messages. It is also not identical to the coding on Abis/Ater

C5
EMBED

0: No TFO Message embedded

1: A TFO Message is embedded
Indicates the presence of an embedded TFO Message 

  C6 – C8


spare(1) 

Codec Mode Request (CMR))
In GSM TRAU Frames, these bits carry the Time Alignment field, the TFO Status Indication in Downlink and the Handover_Soon Indication in Uplink. 
Coding as defined in 3G TS 48.060

C9-C10

spare(1)



C11
Handover_Soon Indication

0: No Handover soon

1: Handover soon


C12
RIF (Request or Indication Flag)
set to 0
Copied from the uplink TRAU Frame in GSM

Generated by the Transcoder in 3G systems for FR_AMR and HR_AMR: The changes of the uplink Codec Mode, as received via the IU Frames, are monitored. Whenever the Codec Mode changes, the RIF bit is set to "0". The next frames are then alternatingly marked with RIF = "1", "0", "1" and so on. 

C14 – C16
Config_Prot
Coding defined in Annex C.

C17 C18
Mess No°
Coding defined in Annex C.

C19
spare(1)
In GSM, carry the DTXd indication in Uplink TRAU Frames

C20
TFOE
0: TFO Disable

1: TFO Enable
Copied from the uplink TRAU Frame in GSM

Generated by the Transcoder in 3G systems with the same coding as in the 3G TS 48.060

C21 – C22

1 1

1 0

0 1

0 0
Frame_Classification

“Speech_Good”

"Speech_Degraded"

"Speech_Bad"

"No_Speech"
Copied from the uplink TRAU Frame in GSM

Derived from the Frame Quality Indicator and Frame Type for 3G systems (see Table 5.2.2-2 below)

C23 – C25


(see 3G TS 48.060)

CMI (if RIF == 0) or
CMR (if RIF == 1) or
0.0.0 (if  Frame_Classification == 0.0)
Codec Mode Indication (CMI))
Carry CMI or CMR depending of the value of RIF, if the Frame Classification bits are different from “0 0” (No_Speech), and set to “000” otherwise.

Copied from the uplink TRAU Frame in GSM

Derived from the Frame Quality Indicator and Frame Type for 3G systems (see Table 5.2.2-2 below)
Coding as defined in 3G TS 48.060

T1 - T4
Time Alignment Bits
In GSM, copied from the uplink TRAU Frame
In 3G, generated by the TC (UMTS) based on Iu Frame arrival time(s)

 (1)Any spare control bits shall be coded as binary "1". They are reserved for future use and may change.

The CRC1 covering also the control bits C1..C25 shall be recomputed in the transcoders.

For the coding of the Data Bits see 3G TS 48.060.
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