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1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.

[2]
3GPP TS 23.003: “Numbering, addressing and identification”.

[3]
3GPP TS 23.009: “Handover procedures”.

[4]
3GPP TS 23.122: “NAS Functions related to Mobile Station (MS) in idle mode”. 

[5]
3GPP TS 25.101: “UE Radio transmission and reception (FDD)”.

[6]
3GPP TS 25.123: “Requirements for support of Radio Resource Management (TDD)”.

[7]
3GPP TS 25.133: “Requirements for support of Radio Resource Management (FDD)”. 

[8]
3GPP TS 25.304: “UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode”.

[9]
3GPP TS 25.331: “Radio Resource Control (RRC); Protocol Specification”.

[10]
3GPP TS 26.093: “AMR Speech Codec; Source Controlled Rate operation”.

[11]
3GPP TS 43.022: “Functions related to Mobile Station (MS) in idle mode and group receive mode”.

[12]
3GPP TS 43.064: “Overall description of the GPRS Radio Interface; Stage 2”. 

[13]
3GPP TS 43.246: “Multimedia Broadcast Multicast Service (MBMS) in the GERAN; Stage 2”.

 [14]
3GPP TS 43.068: “Voice Group Call Service (VGCS); Stage 2”.

[15]
3GPP TS 44.004: “Layer 1; General requirements”.

[16]
3GPP TS 44.006: “Mobile Station ‑ Base Station System (MS ‑ BSS) interface; Data Link (DL) layer specification”.

[17]
3GPP TS 44.018: “Mobile radio interface layer 3 specification; Radio Resource Control Protocol”.

[18]
3GPP TS 44.056: “GSM Cordless Telephony System (CTS), Phase 1; CTS radio interface layer 3 specification”. 

[19]
3GPP TS 44.060: “General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control (RLC) / Medium Access Control (MAC) protocol”.

[20]
Void.

[21]
Void.

[22]
3GPP TS 45.002: “Multiplexing and multiple access on the radio path”.

[23]
3GPP TS 45.003: “Channel coding”

[24]
3GPP TS 45.005: “Radio transmission and reception”.

[25]
3GPP TS 45.010: “Radio subsystem synchronization”.

[26]
3GPP TS 45.056: “CTS-FP radio subsystem”.

[27]
3GPP TR 45.902: “Flexible Layer One”.

 [28]
3GPP TS 46.011: “Full rate speech; Substitution and muting of lost frames for full rate speech channels”.

[29]
3GPP TS 46.012: “Full rate speech; Comfort noise aspect for full rate speech traffic channels”.

[30]
3GPP TS 46.031: “Full rate speech; Discontinuous Transmission (DTX) for full rate speech traffic channels”.

[31]
3GPP TS 48.008: “Mobile‑services Switching Centre ‑ Base Station System (MSC ‑ BSS) interface, Layer 3 specification”.

[32]
3GPP TS 48.058: “Base Station Controller ‑ Base Transceiver Station (BSC ‑ BTS) interface; Layer 3 specification”.

[33]
3GPP TS 51.010: “Mobile Station (MS) conformity specification”.

[34]
3GPP TS 51.011: “Specification of the Subscriber Identity Module - Mobile Equipment (SIM - ME) interface”.

[35]
TIA/EIA/IS-2000-5-A: “Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum Systems”.

[36]
TIA/EIA/IS-833: “Multi-Carrier Specification for Spread Spectrum Systems on GSM MAP (MC-MAP) (Lower Layers Air Interface)”.

[37]
3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”.

[38]
3GPP TS 36.104: “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”.

[39]
3GPP TS 36.133: “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.

[40]
3GPP TS 36.304: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode”.

[41]
3GPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol Specification”.

[42]
3GPP TS 31.102: “Characteristics of the Universal Subscriber Identity Module (USIM) application”.
[43]
3GPP TS 24.301: “Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3”.
[44]
3GPP TS 22.268: “Public Warning System (PWS) requirements; Stage 1”.
[45]
3GPP TS 23.251: "Network sharing; Architecture and functional description".

[46]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols - Stage 3".
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2
General

The radio sub‑system link control aspects that are addressed are as follows:

‑
Handover;

‑
RF Power control in A/Gb mode, including fast power control for E-TCH and enhanced power control for TCH and O-TCH;

‑
RF Power control in Iu mode, including fast power control for E-TCH and enhanced power control for DBPSCH (in MAC-Dedicated and MAC-DTM states);

‑
Radio link Failure;

‑
Cell selection and re‑selection in Idle mode, in Group Receive mode, in GPRS mode and in broadcast/multicast receive mode (see 3GPP TS 43.022);

-
CTS mode tasks.

NOTE:
A distinction is made between A/Gb mode and Iu mode only when necessary. Procedures and mechanisms described in this TS apply to both modes of operation unless otherwise stated. In Iu mode, unless otherwise stated, DBPSCH covers TCH, PDTCH and FLO.
Handover is required to maintain a call in progress as a MS engaged in a point‑to‑point call or with access to the uplink of a channel used for a voice group call passes from one cell coverage area to another and may also be employed to meet network management requirements, e.g. relief of congestion.

Handover may occur during a call from one TCH or multiple TCHs (in the case of multislot configuration) to another TCH or multiple TCHs. It may also occur from DCCH to DCCH or from DCCH to one or multiple TCH(s), e.g. during the initial signalling period at call set‑up. Additionally in Iu mode, handover may occur in MAC-Dedicated and MAC-DTM states:

‑
on PDTCH or multiple PDTCHs (in the case of multislot configuration) on DBPSCH(s) to another PDTCH or multiple PDTCHs on DBPSCH(s);

‑
for FLO, from one DBPSCH or multiple DBPSCHs (in the case of multislot configuration) to another DBPSCH or multiple DBPSCHs.

The handover may be either from channel(s) on one cell to other channel(s) on a surrounding cell, or between channels on the same cell which are carried on the same frequency band. Examples are given of handover strategies, however, these will be determined in detail by the network operator.

For a multiband MS, the handover described is also allowed between any channels on different cells which are carried on different frequency bands, e.g. between a GSM 900/TCH and a DCS 1 800/TCH. Handover between two co‑located cells, carried on different frequency bands, is considered as inter‑cell handover irrespective of the handover procedures used.

For a multi-RAT MS, i.e. an MS supporting multiple radio access technologies, handover is allowed between GSM and other radio access technologies.

NOTE:
At handover, the MS will normally not be able to verify the PLMN of the target cell and will thus assume that the same system information apply after the handover unless the network provides new system information.

Adaptive control of the RF transmit power from an MS and optionally from the BSS is implemented in order to optimize the uplink and downlink performance and minimize the effects of co‑channel interference in the system.

The criteria for determining radio link failure are specified in order to ensure that calls which fail either from loss of radio coverage or unacceptable interference are satisfactorily handled by the network. Radio link failure may result in either re‑establishment or release of the call in progress. For channels used for a voice group call, an radio uplink failure results in the freeing up of the uplink.

Procedures for cell selection and re‑selection whilst in Idle mode (i.e. not actively processing a call), are specified in order to ensure that a mobile is camped on a cell with which it can reliably communicate on both the radio uplink and downlink. The operations of an MS in Idle Mode are specified in 3GPP TS 43.022.

Cell re-selection is also performed by the MS when attached to GPRS, except when the MS simultaneously has a circuit switched connection. Optional procedures are also specified for network controlled cell re-selection for GPRS. Cell re-selection for GPRS is defined in subclause 10.1.

For a multi-RAT MS, cell selection and re-selection is allowed between GSM and other radio access technologies.

An MS listening to a voice group call or a voice broadcast use cell re‑selection procedures to change cell. This may be supported by a list of cells carrying the voice group or voice broadcast call downlink, provided to the MS by the network. The operations of an MS in Group Receive Mode are specified in 3GPP TS 43.022.

Information signalled between the MS and BSS is summarized in tables 1, 2 and 3. A full specification of the Layer 1 header is given in 3GPP TS 44.004, of the Layer 3 fields in 3GPP TS 44.018, and of the Layer 2 fields in 3GPP TS 44.060.

For CTS, information signalled between the CTS-MS and CTS-FP is summarized in tables 4, 5 and 6. A full specification of the CTS Layer 3 fields is given in 3GPP TS 44.056.

For COMPACT, specific procedures are defined in clause 12. 
During the reception of an MBMS session, the mobile station is in broadcast/multicast receive mode. In this state, the MS performs autonomous cell re-selection.

If the MS is a member of at least one Closed Subscriber Group, the MS may perform cell re-selection to CSG cells.
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4.2
MS implementation

RF power control shall be implemented in the MS.

In A/Gb mode, the power control level to be employed by the MS on each uplink channel, except PDCH, is indicated by means of the power control information sent either in the layer 1 header of each SACCH message block (see 3GPP TS 44.004) on the corresponding downlink channel, or in a dedicated signalling block (see 3GPP TS 44.018). Power control for PDCH is defined in subclause 10.2.

Similarly in Iu mode in MAC-Dedicated state and MAC-DTM state, the power control level to be employed by the MS on each uplink channel, is indicated by means of the power control information sent either in the layer 1 header of each SACCH message block (see 3GPP TS 44.004) on the corresponding downlink channel, or in a dedicated signalling block. Power control for MAC-Shared state is defined in subclause 10.2.

The MS shall employ the most recently commanded power control level appropriate to each channel for all transmitted bursts on either a TCH (including handover access burst), FACCH, SACCH, PDTCH or SDCCH. For FLO in Iu mode the MS shall employ the most recently commanded power control level appropriate to each DBPSCH for all transmitted bursts (including radio packets, handover access burst and SACCH).

The MS shall confirm the power control level that it is currently employing in the SACCH L1 header on each uplink channel. The indicated value shall be the power control level actually used by the mobile for the last burst of the previous SACCH period.

When on an E-TCH, the MS shall, if so indicated by the BSS in the SACCH L1 header (see 3GPP TS 44.004) or Assignment command (see 3GPP TS 44.018), use FPC (fast power control). The MS shall employ the most recently commanded fast power control level on each uplink E-TCH channel. The power control level to be employed by the MS is indicated by means of the power control information sent via E-IACCH once every FPC reporting period (see subclause 4.7). If FPC is in use, the MS shall report, in the SACCH L1 header, the power control level used at the end of the normal power control reporting period. 

When on an E-TCH using 8 PSK for the uplink, the MS shall use the E-IACCH in the uplink for fast measurement reporting. 

In A/Gb mode, when assigned a TCH or O-TCH, the MS shall configure the channel in enhanced power control (EPC) mode if so commanded by BSS in the channel assignment (see 3GPP TS 44.018). On such a channel, EPC may be used for uplink power control and/or downlink power control.

Similarly in Iu mode, when assigned a DBPSCH, the MS shall configure the channel in enhanced power control (EPC) mode if so commanded by BSS in the channel assignment. On such a channel, EPC may be used for uplink power control and/or downlink power control.

The enhanced power control (EPC) is part of the GERAN Feature Package 2 (see 3GPP TS 24.008).

When on a channel in EPC mode,

· the MS shall use the EPCCH in the uplink for EPC measurement reporting (see subclause 8.4.1b).

· the MS shall, depending on what is signalled in the L1 header of the downlink SACCH (see 3GPP TS 44.004) and during channel assignment (see 3GPP TS 44.018), obey either the EPC Uplink Power Control Command (sent on the EPCCH in the downlink) or the Ordered MS Power Level (sent in the L1 header of the downlink SACCH).

- If the signalling indicates that EPC shall be used in the uplink, the MS shall employ the most recently commanded EPC power control level, as indicated by the EPC Uplink Power Control Command sent on the corresponding EPCCH in the downlink. The EPC Uplink Power Control Command is sent once every EPC reporting period (see subclause 8.4.1b). The MS shall ignore the Ordered MS Power Level sent in the SACCH L1 header in the downlink.

- If the signalling indicates that normal power control shall be used in the uplink, the MS shall ignore the EPC Uplink Power Control Command and use normal power control.

· the MS shall confirm, in the SACCH L1 header on the uplink, the RF power control level used at the last burst of the previous SACCH period, as specified for normal power control.

NOTE:
The term "normal power control" is used in this specification only for clarification and is otherwise only referred to as "power control".

In case of a multislot configuration, each bi‑directional channel shall be power controlled individually by the corresponding SACCH, E-IACCH or EPCCH, whichever is applicable. Power control information on downlink unidirectional channels shall be neglected.

When accessing a cell on the RACH (random access) and before receiving the first power command during a communication on a DCCH or TCH (after an IMMEDIATE ASSIGNMENT), on DCS 1800 and PCS 1900 frequency bands the MS shall use the power level defined by the MS_TXPWR_MAX_CCH parameter broadcast on the BCCH of the cell. On all other bands the MS shall limit the power level to LB_MS_TXPWR_MAX_CCH + Band_offset, if LB_MS_TXPWR_MAX_CCH parameter is broadcast, otherwise the power level is limited according to the MS_TXPWR_MAX_CCH parameter. Band_offset equals 0 dB for GSM 850, ER-GSM 900 and GSM 900, -2 dB for GSM 700 and -6 dB for GSM 400. As an exception, on the DCS 1800 band the class 3 DCS 1 800 capable MS shall use the power level defined by MS_TXPWR_MAX_CCH plus the value POWER_OFFSET also broadcast on the BCCH of the cell.

In addition, if the network indicates support for MS power reduction by broadcasting parameter INIT_PWR_RED (see 3GPP TS 44.018) and if the latest RLA-value, RLA_C or RLA_P (see section 6.1) for the measured signal strength from the BTS the MS is accessing is -48 dBm or higher immediately before the access attempt, the MS power shall not exceed 

PRED =  min{(MS_TXPWR_MAX_CCH, (LB_MS_TXPWR_MAX_CCH + Band_offset), (P5‑INIT_PWR_RED)} for GSM 400, GSM 700, T-GSM 810, GSM 850, ER-GSM 900 and GSM 900 and

PRED = min{ MS_TXPWR_MAX_CCH, (P0+2‑INIT_PWR_RED)} for DCS 1800 and PCS 1900, 

where P5 and P0 are the power control levels for respective band in 3GPP TS 45.005. 

The power reduction only applies for the first transmission of the access burst on the RACH. If the initial transmission fails due to no response from the network, the MS shall not apply power reduction in remaining transmissions. The power reduction also applies for DCCH or TCH (after an IMMEDIATE ASSIGNMENT) under the same received signal strength conditions until the ordered power control level in the SACCH L1 header differs from MS_TXPWR_MAX_CCH or LB_MS_TXPWR_MAX_CCH + Band_offset,  whichever is applicable or a L3 message with a valid power control command is received.
If INIT_PWR_RED is not broadcast, no power reduction shall apply.
If a power control level defined in 3GPP TS 45.005 is received but the level is not supported by the MS, the MS shall use the supported output power which is closest to the output power indicated by the received power control level.
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4.7.3
Enhanced Power Control

When in enhanced power control (EPC) mode, the MS shall for uplink power control obey either the EPC Uplink Power Control Commands or the Ordered MS Power Level. This is controlled by signalling via the SACCH L1 header in the downlink (see 3GPP TS 44.004) and during channel assignment (see 3GPP TS 44.018). The type of power control commands to be obeyed by the MS during one SACCH period is determined by what is signalled in the L1 header during the previous SACCH period and, before any SACCH block has been correctly decoded, by what is signalled during channel assignment.

NOTE: This signalling via the SACCH L1 header and during channel assignment only controls the uplink power control mechanism. In A/Gb mode, EPC measurement procedures shall always be followed by the MS when on a TCH or O-TCH in EPC mode. Similarly in Iu mode, EPC measurement procedures shall always be followed by the MS when on a DBPSCH in EPC mode.

When the MS is ordered to obey the Ordered MS Power Level, the timing according to subclause 4.7.1 applies.

When the MS is ordered to obey the EPC Uplink Power Control Command, it shall, upon receipt of an EPC Uplink Power Control Command on an EPCCH in the downlink, change to the new power level on the corresponding uplink channel at the first TDMA frame belonging to the next EPC reporting period (as specified in subclause 8.4.1b).
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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 packet transfer mode 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.
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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. The RADIO_LINK_TIMEOUT parameter is transmitted by each BSS in the BCCH data (see table 1).

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 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.
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6.5
Downlink signalling failure

The downlink signalling failure criterion is based on the downlink signalling failure counter DSC. When the MS camps on a cell, DSC shall be initialized to a value equal to the nearest integer to 90/N where N is the BS_PA_MFRMS parameter for that cell (see 3GPP TS 45.002). Thereafter, whenever the MS attempts to decode a message in its paging subchannel; if a message is successfully decoded (BFI = 0) DSC is increased by 1, however never beyond the initial value, otherwise DSC is decreased by 4. When DSC ( 0, a downlink signalling failure shall be declared.

An MS in packet idle mode or MAC-Idle state shall follow the same procedure. The counter DSC shall be initialized each time the MS enters packet idle mode or MAC-Idle state, respectively. In case DRX period split is supported, DSC shall be initialized to a value equal to the nearest integer to max(10, 90* NDRX), where NDRX is the average number of monitored blocks per multiframe in DRX mode according to its paging group (see 3GPP TS 45.002). In non-DRX mode, the MS shall only increment/decrement DSC for one block per DRX period according to its paging group. The exact position of these blocks is not essential, only the average rate. 

NOTE:
The network sends the paging subchannel for a given MS every BS_PA_MFRMS multiframes or, in case DRX period split is supported, every 1/NDRX multiframes. The requirement for network transmission on the paging subchannel is specified in 3GPP TS 44.018 or 3GPP TS 44.060. The MS is required to attempt to decode a message every time its paging subchannel is sent.

A downlink signalling failure shall result in cell reselection.
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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 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 are at least transmitted, according to the configuration of the DBPSCH:

- 
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).
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8.4.8.3
NBR_RCVD_BLOCKS for FLO

For reporting the number of correctly decoded transport blocks during a reporting period, the MS shall calculate the maximum number of transport blocks that can be correctly decoded during that reporting period (NbTBmax).

NbTBmax is 24 ( the maximum number of active transport channels (for which a CRC is used) in a TFC of the TFCS (excluding the signalling TFC) of the DBPSCH. If the TFCS (excluding the signalling TFC) does not contain a TFC for which at least one transport channel that uses a CRC is active, NbTBmax becomes 24 ( the maximum number of active transport channel in a TFC of the TFCS (excluding the signalling TFC).

If during a reporting period, the TFCS is reconfigured by higher layers, NbTBmax shall be the highest one among the TFCSs used during the reporting period.

When counting the correctly decoded transport blocks, the MS shall apply the two following principles:

-
when a radio packet is received with the signalling TFC (the first one, the one for which the TFCI=0), the transport block(s) it carries is(are) not counted; and

-
transport blocks are considered as correctly decoded according the CRC received. If there is no CRC, the transport block is not counted unless the TFCS (excluding the signalling TFC) does not contain a TFC for which at least one transport channel that uses a CRC is active, in which case all received transport blocks are considered as correctly decoded.

NBR_RCVD_BLOCKS is obtained by truncating the least significant bit(s) of the binary representation of the number of correctly decoded transport blocks according to the table below:

Table 8.4.8.2: Truncation

	NbTBmax
	Truncation

	0 -31
	none

	32 -63
	1 LSB

	> 63 
	2 LSB
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10.1
Cell Re-selection

In A/Gb mode, in GMM Standby and GMM Ready states, cell re-selection is performed by the MS, except when the MS has an ongoing circuit switched connection (e.g. while in dual transfer mode), in which case the cell is determined by the network according to the handover procedures (see subclause 3). When the circuit switched connection is released, the MS shall resume cell re-selection (see subclause 6.7.1).

In Iu mode, in RRC-Idle and RRC-Connected modes, cell re-selection is performed by the MS, except while in RRC-Cell_Dedicated state, in which case the cell is determined by the network according to the handover procedures (see subclause 3). When the MS leaves the RRC-Cell_Dedicated state, the MS shall resume cell re-selection (see subclause 6.7.1).

The cell re-selection procedures defined in subclauses 10.1.1 to 10.1.3 apply in A/Gb mode to the MSs attached to GPRS if a PBCCH exists in the serving cell (See sub-clause 1.4). In Iu mode these procedures apply always.

In A/Gb mode, if PBCCH does not exist, the criteria and algorithms defined in subclauses 10.1.2 and 10.1.3 shall also apply if one or more cells are provided to the MS in a Packet Cell Change Order or Packet Measurement Order message (3GPP TS 44.060). In this case, the MS shall convert the idle mode cell re-selection parameters, received for the other cells according to clause 6, to GPRS cell re-selection parameters according to table 3a and use the same procedures, except that the MS may measure received signal strength in packet idle mode according to either subclause 6.6.1 or subclause 10.1.1.

Otherwise the MS shall perform cell re-selection according to the idle mode procedures defined in clause 6, except that the MS is only required to monitor full system information on BCCH of the serving cell if indicated by change mark on BCCH or PACCH. If PBCCH exists, the MS is not required to monitor system information on BCCH of the serving cell or any system information of the non-serving cells and only required to monitor system information on PBCCH of the serving cell if indicated by change mark on PBCCH, PCCCH or PACCH.

For both cases (with or without PBCCH), the details of system information monitoring are specified in 3GPP TS 44.060.

In packet transfer mode, broadcast/multicast receive mode or MAC-Shared state, the MS shall always measure received signal strength according to subclause 10.1.1.

The cells to be monitored for cell re-selection are defined in the BA(GPRS) list, which is broadcast on PBCCH. If PBCCH does not exist, BA(GPRS) is equal to BA(BCCH).

In addition, the network may control the cell selection as defined in subclause 10.1.4.

For a multi-RAT MS, cell re-selection to other radio access technologies shall also be possible. If PBCCH exists, the procedures in subclause 10.1.1.3, 10.1.3.2 and 10.1.3.3 shall apply. In A/Gb mode, if PBCCH does not exist, the criteria and algorithms defined in subclauses 10.1.1.3, 10.1.3.2 and 10.1.3.3 shall also apply if GPRS cell re-selection parameters for one or more cells are provided to the MS in a Packet Cell Change Order or Packet Measurement Order message; otherwise the idle mode procedures in subclause 6 shall apply.
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10.1.3.1
Abnormal cell reselection

In the event of an abnormal release with cell reselection (see 3GPP TS 44.060) the MS shall determine which cell to be used for this cell reselection attempt according to the following rules.

Within the allowed time, the MS shall attempt abnormal cell reselection on a suitable cell using one of the following two criteria:

a) The MS shall try cells based on BA(GPRS), in the order of C2, starting from the cell with the highest C2 value according to section 6.6.2 item ii sub-item a, excluding the timing requirement of 5 seconds.

b) The MS shall try cells based on BA(GPRS), in the order of C32, starting from the cell with the highest C32 value according to section 10.1.3 item ii.

The criteria, a) or b), to be used shall be determined by which cell reselection algorithm is currently in use according to section 10.1.

The MS is under no circumstances allowed to access a cell to attempt abnormal cell reselection later than 20 seconds after the detection within the MS of the abnormal release causing the abnormal cell reselection attempt. In the case where the 20 seconds elapses without a successful abnormal cell reselection the attempt shall be abandoned, and normal cell reselection shall be performed.

In case the MS is operating in NC2 mode, abnormal cell reselection shall override the NC2 mode and the MS shall perform the algorithm as described in this section.
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10.2.3.1.2
Packet transfer mode or MAC-Shared state

In packet transfer mode or MAC-Shared state, the MS shall use the same received signal level measurements as made for cell reselection on the BCCH carrier of the serving cell (see 10.1.1.2) or, for COMPACT, on the CPBCCH carrier of the serving cell (see 12.4.1.2). The measurements shall be filtered with a running average filter:


Cn = (1-b) ( Cn-1 + b ( SS n,

where


SSn is the received signal level of the measurement samples.


b is the forgetting factor:



b = 1 for n=1;


b = 1/(6*TAVG_T).


n is the iteration index. The filter shall be restarted with n=1 for the first sample at every cell change. When entering packet transfer mode from packet idle mode or MAC-Shared state from MAC-Idle state, the filter shall continue from the n and Cn values obtained during packet idle mode or MAC-Idle state. In case the MS and the network support enhanced DTM CS release procedure, when entering packet transfer mode from DTM, the filter shall continue from the n and Cn values obtained during DTM. When entering DTM from dedicated mode, the filter shall be restarted with n=1 for the first sample in case there is no valid C value during dedicated mode. In case the MS and the network support enhanced DTM CS establishment procedure, when entering DTM from packet transfer mode, the filter shall continue from the n and Cn values obtained during packet transfer mode.
If indicated by the parameter PC_MEAS_CHAN, the MS shall instead measure the received signal level of each radio block on one of the PDCH s in BTTI configuration or on one of the PDCH-pairs in RTTI configuration monitored by the MS for PACCH. If downlink power control is used, PC_MEAS_CHAN shall indicate measurements on the BCCH or CPBCCH, or the MS is not required to fulfil 45.005 requirements. The MS may discard new PC_MEAS_CHAN values received during packet transfer mode or MAC-Shared state. For each downlink radio block Cblock,n shall be derived according to formula (2) specified in 10.2.3.1.1 (if PBCCH does not exist, and for COMPACT, Pb = 0). Finally, the Cblock,n values are filtered with a running average filter:


Cn = (1-c) ( Cn-1 + c ( Cblock,n,

where c is the forgetting factor:



c = 1 for n=1;


c = 1/(12*TAVG_T).


n is the iteration index. The filter shall be restarted with n=1 for the first sample at every cell change. When entering packet transfer mode from packet idle mode or MAC-Shared state from MAC-Idle state, the filter shall continue from the n and Cn values obtained during packet idle mode or MAC-Idle state. In case the MS and the network support enhanced DTM CS release procedure, when entering packet transfer mode from DTM, the filter shall continue from the n and Cn values obtained during DTM. When entering DTM from dedicated mode, the filter shall be restarted with n=1 for the first sample in case there is no valid C value during dedicated mode. In case the MS and the network support enhanced DTM CS establishment procedure, when entering DTM from packet transfer mode, the filter shall continue from the n and Cn values obtained during packet transfer mode.
NOTE 1:
This method is suitable in the case where BCCH or CPBCCH is in another frequency band than the used PDCHs. 

The current Cn value shall be used to update formula (1) in subclause 10.2.1 each time a new Cn value is obtained or whenever the MS applies new (CH or ( values.

For each correctly received block on one of the PDCHs monitored by the MS, the MS shall calculate the variance of the received signal level as:


BL_VARn = 1/(j-1)*SUM(SSk - SSblock,n)2, k = 1,...,4 

where
SSk is the received signal level of burst k within the block.


SSblock,n is the mean of the received signal level of the j normal bursts that compose the radio block.


j is the number of bursts in the radio block = 4.

If frequency hopping is used and 1 burst of the block is received on the BCCH carrier, that burst shall be discarded from the calculation (j = 3). If 2 bursts are received on the BCCH carrier, the whole block shall be discarded. If 3 bursts are received on the BCCH carrier, the other burst shall be discarded (j = 3).

If more than one PDCH are monitored the MS shall for each block period try to find one correctly received block for the BL_VAR calculation. The block may be taken from any of the monitored PDCHs. 

The reported value, SIGN_VAR, shall be the average of BL_VAR within the reporting period. The first reporting period starts with and includes the first assignment message for an uplink or downlink transfer. The reporting period ends, and the subsequent reporting period starts, no earlier than two blocks before the transmission of a quality report and no later than one block before the transmission of a quality report. In averaging, measurements made during previous reporting periods shall always be discarded.

SIGN_VAR shall be included in the channel quality report (see subclause 10.2.3.2.3). If the channel quality report is included in a PACKET RESOURCE REQUEST message, which is retransmitted due to lack of response (see 3GPP TS 44.060), the same or the most recent SIGN_VAR value shall be sent and no new reporting period shall be started. This will ensure that a valid SIGN_VAR value exists. The most recent SIGN_VAR value corresponds to the most recent average of BL_VAR computed since the beginning of the last reporting period.
TAVG_T and PC_MEAS_CHAN are broadcast on PBCCH or, if PBCCH does not exist, on BCCH or on CPBCCH or optionally sent to mobile station in an RLC/MAC control message (see 3GPP TS 44.060).
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