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Draft CR to TR 43.903-003: Time Alignment
Introduction

The attached draft CR is based on the currently latest draft of TR 43.903-003. 
It proposes to modify the Time Alignment section in chapter 6 as proposed by Nortel in Vancouver. The proposed changes are added in revision marks.

------------------ For Information (not for change) ----------------------
6.2.1 Existing TRAU Frames for Speech
This chapter discussed all control bits of the existing TRAU Frames to identify, which are potentially needed in a future AoIP framing (i.e. RTP).  The discussion is performed for the example AMR, but the result of the discussion can be applied to other speech codec types.

The conclusion first: the defined RTP profiles are sufficient for all GSM codecs except for GSM_HR for which a new RTP profile needs to be defined.
The detailed discussion follows below.

The existing TRAU frame layout for the FR_AMR identifies 25 “C”ontrol bits for AMR [3]. Only these need discussion for AMR over AoIP. The synchronisation bits and the The “T” bits at the end are not relevant for AoIP. The “D”ata bits are contained in the RTP payload format for AMR.
(table removed her)

Table 6.2.1.1-1: TRAU frame layout for the AMR_FR frame [7].

The TRAU Frames for other Codec Types are similar or simpler than for FR_AMR and thus it is sufficient to analyse the FR_AMR case.
Detailed discussion on the control bits using description from [7] is provided below. 
All comments are edited in italic.

Detailed Description:

Frame Type:
The coding of the Frame_Type (also called "Codec_Type") for AMR is identical in uplink and downlink.
C1...C5:
0.0.1.1.0:
Adaptive Multi-Rate Codec.
Discussion: The Codec Type is included in the RTP Header.


Time Alignment Field:
The Time Alignment Field (Bits C6...C11) is used to carry either the Time Alignment Command (TAC), the Phase Alignment Control (PAC) or the TFO and Handover Information. The Time Alignment Command is coded as for the Full Rate and Enhanced Full Rate (clause 5.5.1.1.1).


Time Alignment Command (TAC):
In the uplink direction (BTS to TRAU) the TAC indicates the required timing adjustment for the downlink TRAU frame to be made by the TRAU in 250/500(s steps.
C6...C11:
0.0.0.0.0.0
No change in frame timing
0.0.0.0.0.1
Delay frame  1 x 500(s (send four additional T-Bit-pairs after the end of the TRAU Frame)
0.0.0.0.1.0
Delay frame  2 x 500(s (send eight additional T-Bit-pairs after the end of the TRAU Frame)
…
1.0.0.1.1.1
Delay frame 39 x 500(s (send 156 additional T-Bit-pairs after the end of the TRAU Frame)
(1.0.1.0.0.0 to 1.1.0.1.1.1: 16 code-points, unused, reserved)

--------------------- End of Information part ---------------------------

--------------------- Begin of Changes ------------------------------------

Discussion: The Time Alignment procedure was designed 20 years back, where delay of the speech path was regarded as of ultimate importance. Up to 20ms delay in downlink can be gained by adjusting the Speech Encoder frame phase to the fixed DL BTS phase. Together with the Phase Alignment (only for AMR) up to 40ms could be gained.
It is nowadays useful only for local MS-to-PSTN calls and in calls where the (local) MGW has to transcode. However, in local calls the speech path delay is rather short and does not need this relative small optimization. For long distance calls with TrFO on the other hand, the time alignment is anyway not possible, because the far away, distant Encoder determines the phase of the speech frames and does not obey Time Alignment or Phase Alignment commands.

Proposal: Time Alignment should not be used on AoIP. 
Then the MGW (in local calls) can freely decide on the Speech Encoder phase and this simpler and more efficient. In long distance call the distant side can freely select anyway.
The BTS does not see any difference between local calls and long distance calls in TrFO. 
The BTS has to buffer up to 20ms to adjust the incoming DL RTP speech packets to the fixed DL timing on radio. CMI and CMR are always included in the RTP Packets for AMR, so Phase Alignment is anyway not necessary.

Other opinions were expressed in favor of keeping Time Alignment in which case new Time Alignment procedures must be introduced on the A-Interface.
--------------------- End of Changes ---------------------------------















































































































































































