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5
Radio link failure

5.1
Criterion

The criterion for determining Radio Link Failure in the MS shall be based on the success rate of decoding messages on the downlink SACCH. In A/Gb mode, for a circuit switched multislot configuration, only the main SACCH shall be used for determining Radio Link Failure. Similarly in Iu mode, for a multislot configuration in MAC-Dedicated State or MAC-DTM State, only the main SACCH shall be used for determining Radio Link Failure.

For GPRS in A/Gb mode, Radio Link Failure is determined by the RLC/MAC protocol (see 3GPP TS 44.060).

For Iu mode in MAC-Shared State, Radio Link Failure is determined by the RLC/MAC protocol (see 3GPP TS 44.160).

5.2
MS procedure

The aim of determining radio link failure in the MS is to ensure that calls with unacceptable voice/data quality, which cannot be improved either by RF power control or handover, are either re‑established or released in a defined manner. In general the parameters that control the forced release should be set such that the forced release will not normally occur until the call has degraded to a quality below that at which the majority of subscribers would have manually released. This ensures that, for example, a call on the edge of a radio coverage area, although of bad quality, can usually be completed if the subscriber wishes.

The radio link failure criterion is based on the radio link counter S. If the MS is unable to decode a SACCH message (BFI = 1), S is decreased by 1. In the case of a successful reception of a SACCH message (BFI = 0) S is increased by 2. In any case S shall not exceed the value of RADIO_LINK_TIMEOUT. If S reaches 0 a radio link failure shall be declared. The action to be taken is specified in 3GPP TS 44.018 and 3GPP TS 44.118 (Iu mode). The RADIO_LINK_TIMEOUT parameter is transmitted by each BSS in the BCCH data (see table 1). When Spread SACCH (see 3GPP TS 45.002) is activated, the reception of a SACCH message is considered as successful in regard to the Radio Link Failure criterion when either the SACCH block, the associated SACCH/S block or both are decoded successfully within the considered SACCH period, and is considered as unsuccessful when neither of the blocks is decoded successfully.
The MS shall continue transmitting as normal on the uplink until S reaches 0.

The algorithm shall start after the assignment of a dedicated channel and S shall be initialized to RADIO_LINK_TIMEOUT.

The detailed operation shall be as follows:

-
the radio link time‑out algorithm shall be stopped at the reception of a channel change command;

-
(re‑)initialization and start of the algorithm shall be done whenever the MS switches to a new dedicated channel (this includes the old channel in assignment and handover failure cases), at the latest in A/Gb mode when the main signalling link (see 3GPP TS 44.018) has been established or in Iu mode immediately after the MS is ready to receive (see 3GPP TS 44.118, 3GPP TS 45.010);

-
the RADIO_LINK_TIMEOUT value used at (re‑)initialization shall be that used on the previous channel (in the Immediate Assignment case the value received on the BCCH), or the value received on SACCH if the MS has received a RADIO_LINK_TIMEOUT value on the new channel before the initialization;

-
if the first RADIO_LINK_TIMEOUT value on the SACCH is received on the new channel after the initialization, the counter shall be re‑initialized with the new value.

An MS listening to a voice group call or a voice broadcast, upon a downlink radio link failure shall return to idle mode and perform cell re‑selection.

5.3
BSS procedure

The criteria for determining radio link failure in the BSS should be based upon either the error rate on the uplink SACCH(s) or on RXLEV/RXQUAL measurements of the MS. The exact criteria to be employed shall be determined by the network operator.

For channels used for a voice group call, the radio link failure procedures in the BSS shall be reset upon the re‑allocation of the uplink to another MS. Upon a uplink radio failure, the network shall mark it as free, see subclause 4.8.

Whenever the uplink is not used, and for channels used for voice broadcast, the BSS radio link failure procedures shall not apply on that channel.

Next modified section

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, TCH/WFS, O-TCH/WFS, TCH/AHS, O-TCH/AHS and O-TCH/WHS, 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


This subset of TDMA frames is always used for transmission during DTX. For speech TCH, when no signalling or speech is to be transmitted these TDMA frames are occupied by the SID (Silence Descriptor) frame, see 3GPP TS 46.012  and 3GPP TS 46.031 for detailed specification of the SID frame and its transmission requirements. For data TCH when no information is required to be transmitted, the L2 fill frame (see 3GPP TS 44.006 subclause 5.4.2.3) shall be transmitted as a FACCH in the TDMA frame subset always to be transmitted. For PDTCH on DBPSCH in Iu mode, when no information is required to be transmitted a dummy block (see 3GPP TS 44.160) shall be sent as a PACCH 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, TCH/WFS, O-TCH/WFS, TCH/AHS, O-TCH/AHS and O-TCH/WHS, 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 a SID_UPDATE (see 3GPP TS 45.003 and 3GPP TS 26.093) frame was transmitted (and thus can be used for quality and signal level estimation) or not.

If no FPC commands are received during a reporting period, the SACCH power command shall be used.

In Iu mode, when DTX is employed on a DBPSCH with PDTCH or FLO, not all TDMA frames may be transmitted. However a minimum number of blocks shall always be transmitted during DTX. When nothing but SACCH blocks are transmitted (hereafter referred to as silent period), the following rules ensure that L2 dummy blocks (see 3GPP TS 44.160) are at least transmitted, according to the configuration of the DBPSCH (see 3GPP TS 44.118):

- 
when 4 bursts rectangular interleaving is used on DBPSCH/F (PDTCH/F or FLO), a L2 dummy block shall be sent after every silent period of 44 TDMA frames, excluding SACCH and idle frames (i.e. 220ms).

-
when 8 bursts diagonal interleaving is used on DBPSCH/F (FLO), a L2 dummy block shall be sent after every silent period of 40 TDMA frames, excluding SACCH and idle frames (i.e. 200ms).

-
when 4 bursts rectangular interleaving is used on DBPSCH/H (PDTCH/H or FLO), or when 4 bursts diagonal interleaving is used on DBPSCH/H (FLO), a L2 dummy block shall be sent after every silent period of 20 TDMA frames, excluding SACCH and idle frames (i.e. 200ms).

If Spread SACCH (see 3GPP TS 45.002) is activated:
-
when a SID_FIRST frame is sent, the transmission of the SACCH/Sy, where y denotes the codec rate, shall be interrupted;

-
a SACCH/SDTX (see 3GPP TS 45.003) shall be sent in the frame following the transmission of the first SID_UPDATE frame occurring after the start of a new SACCH period. However, if the frame following the transmission of this SID_UPDATE frame occurs after the 4th burst of a SACCH message, the SACCH/SDTX shall not be transmitted;

-
when an ONSET frame is sent, SACCH/Sy transmission shall be resumed on the speech frame following the ONSET frame.
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