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RLP REMAP procedure with DTX active

Background

The REMAP procedure is used in a non-transparent GSM data call for maintaining user data integrity when the RLP frame size changes due to the change of the traffic channel from TCH/F14.4 to TCH/F9.6 or vice versa. 

According to the GSM TS 04.22 the REMAP procedure works as follows:

( MS starts sending REMAP frames with relevant numbering information to MSC IWF.

( MSC IWF responds to each received REMAP frame by sending a REMAP frame with relevant numbering information to MS. 

( MS stops sending REMAP frames as soon as it receives the first REMAP frame from MSC IWF.

( MS sends an I+S or S frame to MSC IWF and leaves the REMAP synchronization state.

( MSC IWF leaves the synchronization state after having received an I+S or S frame. 

Problem

If the RLP (in MS) has no user data nor commands nor responses to be sent to the network, it shall (ref. to TS 04.22 / 5.6) indicate to the lower layer that the uplink DTX (discontinuous transmission) may be invoked. Further, the RLP shall send RR or RNR S frames.  

The S frames sent by the RLP to the lower layers are not sent to the network, because the radio subsystem sends only periodic L2 fill frames during the DTX (ref. to TS 05.08 / 8.43 and TS 04.06 / 5.4.2.3). Consequently, the MSC IWF will not receive a final acknowledgement to leave the REMAP synchronization state. 

A natural step forward is to oblige the MS to deactivate the DTX for a period of time to have the S frame acknowledment sent. However, the MS can never be sure whether the IWF receives the unnumbered S frame(s) correctly or not. 

A further step forward could be to oblige the MS to send an empty I+S frame to the network. In case of a failure the MS would automatically have to retransmit the I+S and, consequently the IWF would receive the final acknowledgement. However, this makes the acknowledgement procedure unnecessarily complicated: 

( First MS sends REMAPs. 

( Then MSC IWF sends REMAPs acknowledging the REMAPs from MS. 

( MS acknowledges the REMAP and acknowledgement from IWF. 

( IWF acknowledges the acknowledgement from MS. 

Moreover, it may be a bit too late to make any changes to the MS related functions in the specifications. 

Proposed solution

A simple solution to the problem is to let the IWF leave the REMAP synchronization state after the expiration of a timer started at the sending of the first REMAP frame. With this correction the procedure is as follows: 

( MS starts sending REMAP frames with relevant numbering information to MSC IWF.

( MSC IWF responds to each received REMAP frame by sending a REMAP frame with relevant numbering information to MS. MSC IWF starts a timer T at the sending of the first REMAP frame. 

( MS stops sending REMAP frames as soon as it receives the first REMAP frame from MSC IWF.

( MS sends an I+S or S frame to MSC IWF and leaves the REMAP synchronization state.

( MSC IWF leaves the synchronization state after having received an I+S or S frame or after the expiration of the timer T. 

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

Excerpts from the relevant (DTX related) specifications: 

04.22: 
5.6
Support for discontinuous transmission (DTX)

In both ADM and ABM, whenever the RLP entity has no numbered or unnumbered supervisory commands/responses and no information transfer frames pending transmission, the RLP entity shall indicate to the lower layer that the DTX function may be invoked.

NOTE:
In case DTX is invoked, in ADM a NULL-frame will be sent, and in ABM an RR or RNR S-frame will be sent.

05.08: 
8.3
Aspects of discontinuous transmission (DTX)

When DTX is employed on a TCH, not all TDMA frames may be transmitted. However, the following subset shall always be transmitted, except for TCH/AFS and TCH/AHS, and hence can be employed to assess quality and signal level during DTX.

Type of channel
TDMA frame subset always to be transmitted


TDMA frame number (FN) modulo 104

TCH/F
52, 53, 54, 55, 56, 57, 58, 59

TCH/HS,subchannel 0
0, 2, 4, 6, 52, 54, 56, 58

TCH/HS,subchannel 1
14, 16, 18, 20, 66, 68, 70, 72

TCH/H,data,subchannel 0,uplink
52, 54, 56, 58, 60, 62, 65, 67, 69, 71

TCH/H,data,subchannel 0,downlink
56, 58, 60, 62, 65, 67, 69, 71, 73, 75

TCH/H,data,subchannel 1,uplink
70, 72, 74, 76, 79, 81, 83, 85, 87, 89

TCH/H,data,subchannel 1,downlink
66, 68, 70, 72, 74, 76, 79, 81, 83, 85

On any TCH this subset of TDMA frames is always used for transmission during DTX. For speech, when no signalling or speech is to be transmitted these TDMA frames are occupied by the SID (Silence Descriptor) speech frame, see GSM 06.12 and TSM GSM 06.31 for detailed specification of the SID frame and its transmission requirements. In other cases when no information is required to be transmitted, e.g. on data channels, the L2 fill frame (see GSM 04.06 subclause 5.4.2.3) shall be transmitted as a FACCH in the TDMA frame subset always to be transmitted.

On the SDCCH and on the half rate traffic channel TCH/H in signalling only mode DTX is not allowed. In these cases and on the TCH/F in signalling only mode when DTX is not used, the same L2 fill frame shall be transmitted in case there is nothing else to transmit.

On TCH/AFS and TCH/AHS,  there is no fixed subset of TDMA frames that will always be transmitted during DTX. A detection algorithm is required in the receiver which informs about whether TDMA frames occupied by a SID speech frame was transmitted (and thus can be used for quality and signal level estimation) or not.
04.06: 

5.4.2.3    Fill frames

In periods where no other frames are scheduled for transmission and something must be sent on the radio path, a fill frame as defined below shall be sent (GSM 04.08 and GSM 05.02 prohibit such periods for PCH and BCCH).

On a DCCH, a fill frame is a UI command frame for SAPI 0 with p=0 and with an information field of 0 octet length (hence, it is a frame of type A). It has the following structure:

Bit
8
7
6
5
4
3
2
1




0
0
0
0
0
0
C
1
1
(note 1)


0
0
0
0
0
0
1
1
2



0
0
0
0
0
0
0
1
3



0
0
1
0
1
0
1
1
4
(note 2)






































0
0
1
0
1
0
1
1
21 or 23
(note 2)

NOTE 1:
Bit C is set to:

0 if sent by MS

1 if sent by network.

NOTE 2:
See note in subclause 2.2.

Fill frame for a BCCH, PCH, AGCH, or NCH is the following:

Bit
8
7
6
5
4
3
2
1




0
0
0
0
0
0
0
1
1



0
0
1
0
1
0
1
1
2
(note)






































0
0
1
0
1
0
1
1
23
(note)

NOTE:
See note in subclause 2.2.
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