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0. Introduction

This document lists 3 problems identified in relation with GSM TS 05.09 “link adaptation”. These problems are described and solutions are proposed for the first 2. This document is provided for discussions so that TSG SA4 and SMG11 can decide on what modifications are appropriate. Nortel Networks is willing to present the necessary CRs at the next SMG2 meeting. This could be prepared together with other organizations willing to contribute.

1. Potential problem in RATSCCH operations

In GSM 05.09, it is stated that if in the case of TCH/AHS, FACCH steals the second frame of one RATSCCH message (RATSCCH_DATA), the complete RATSCCH message (RATSCCH_MARKER and RATSCCH_DATA) shall be sent following the FACCH frame.

Let’s illustrate the radio multiplexing in this particular case :
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Figure 1

The problem is that in this case, the receiver might not detect the FACCH immediately and at time N+3, instead of the first part of a FACCH frame, a BAD RATSCCH is detected. In this case, the GSM 05.09 specifies that the Addressee shall send and ACK_ERR message back. This will potentially be done before the FACCH is detected.

The proposed solution is, in TCH/AFS,  to allow the transmission of RATSCCH frames only one every two frames. Note that this is already the case for FACCH frames. 

2. Lack of specification of the mode to use after an ACS change

Currently, nothing specifies the first mode to use for encoding after an ACS change. This same problem occurs for decoding when the CMI is not known. 

Section 3.3.3.1 of GSM 05.09 reads: “The MS shall after the reception of a CMC apply the corresponding codec mode in the uplink direction for the next possible speech frame, and no more than three speech frames later”

The proposed addition is the following :

When the ACS shall be changed and the first speech frame that is encoded with the new ACS does not carry a CMI parameter as in-band data then the encoding shall be done with the new ICM. MS and BTS shall also decode the first speech frame on which the new ACS is applied with the new ICM if this speech frame does not contain a CMI parameter but a CMC or CMR.

3. Potential problem with AMR configuration after a handover failure

During an AMR communication, say an MS is transmitting an ACK_OK RATSCCH frame to acknowledge a new AMR configuration (potentially new ACS, ICM, thresholds and hysteresis). Say, this MS leaves the current radio channel for a new one because of a handover command previously received. Then, if only part of the bursts of the RATSCCH message could be sent, the MS can not know whether the new configuration acknowledgement has been correctly received by the BTS. If the handover fails and the MS has to set its radio link back to the previous one (handover failure), the AMR configuration is unknown to the MS.

The following figure illustrates the problem for TCH/AHS:
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Figure 2

In this example, if transmission stops during the transmission of frames N+2 or N+3, the MS doesn’t know if the BTS has correctly decoded the RATSCCH message.

One solution could be to allow MSs to leave the current radio channel only a before or after the transmission of a complete RATSCCH message. But, this solution may conflict with the 2 following cases :

· If the BTS orders the exact TDMA frame number when the MS shall start transmission on the new channel, the MS could miss this starting time.

· If the MS doesn’t transmit on the new channel for a time comprised between 4 and 12 TDMA frames. This could cause a handover time out.
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