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1
Scope

1.1
General

This document specifies procedures for the following layers of the radio interface (Um reference point), the interface between the GSM/EDGE Radio Access Network (GERAN) and the Mobile Station (MS) in GERAN Iu mode:

-
Radio Link Control (RLC)

· Medium Access Control (MAC), including Physical Link Control functions

1.2
Related documents

The following documents provide information related to this document:

-
3GPP TS 43.051 is an overall description of the GSM/EDGE Radio Access Network (GERAN) in Iu mode.

-
3GPP TS 44.003 specifies channel types, access capabilities and channel configurations at the Um reference point.

-
3GPP TS 44.004 specifies services offered by the physical layer of the Um reference point. It also specifies control channels. RLC and MAC use these services and control channels.

-
3GPP TS 24.007 specifies, in general terms, this protocol's structured functions, its procedures and its relationship with other layers and entities. It also specifies the basic message format and error handling applied by layer 3 protocols.
-
3GPP TS 44.118 specifies the RRC procedures when operating in Iu mode.

-
3GPP TS 44.060 specifies RLC/MAC procedures specific to A/Gb mode as well as the procedures that are common to both A/Gb mode and Iu mode. It also specifies the messages and Information Elements for both modes.

-
3GPP TS 51.010 specifies test procedures for radio-interface signalling.

1.3
Use of logical control channels

3GPP TS 45.002 defines the following logical control channels:

-
Broadcast Control Channel (BCCH): downlink only, used to broadcast Cell specific information;
-
Packet Broadcast Control Channel (PBCCH): downlink only, used to broadcast Cell specific information;

-
Packet Paging Channel (PPCH): downlink only, used to send page requests to Mobile Stations (MSs);

-
Packet Random Access Channel (PRACH): uplink only, used to request GPRS resources;

-
Packet Access Grant Channel (PAGCH): downlink only, used to allocate GPRS resources;

-
Packet Associated Control Channel (PACCH): bi-directional, associated with a Temporary Block Flow (TBF);

-
Packet Timing advance control channel uplink (PTCCH/U): used to transmit random access bursts to allow estimation of the timing advance for one MS in transfer state;

· Packet Timing advance control channel downlink (PTCCH/D): used to transmit timing advance updates for several MS. One PTCCH/D is paired with several PTCCH/U’s.

1.4
Use of logical traffic channels

3GPP TS 45.002 defines the following logical traffic channels used by RLC and MAC:

-
Traffic Channel (TCH): bidirectional, carries encoded speech or user data using GMSK on a dedicated basic physical subchannel (DBPSCH). TCH can be full-rate (TCH/F) or half-rate (TCH/H).

-
Octal Traffic Channel (O-TCH): bidirectional, carries encoded speech using 8-PSK on a DBPSCH. O-TCH can be full-rate (O‑TCH/F) or half-rate (O-TCH/H).

-
Enhanced Traffic Channel (E-TCH): bidirectional, carries user data using 8-PSK on a DBPSCH.

-
Packet Data Traffic Channel (PDTCH): downlink or uplink, carries user data using GMSK or 8-PSK on a shared basic physical subchannel (SBPSCH) or a DBPSCH. PDTCHs can be full-rate (PDTCH/F) or half-rate (PDTCH/H).

1.5
Conventions

Unless explicitly stated otherwise, the following conventions apply:

-
The notations "further study", "FS" or "FFS" indicate the annotated text is not normative.

-
References to "PDCH" also apply to "SBPSCH" and vice-versa.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of this 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 TS 21.905: "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications".
 [2]
3GPP TS 23.003: "3rd Generation Partnership Project; Technical Specification Group Core Network; Numbering, addressing and identification".
[3]
3GPP TS 43.013: "3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Discontinuous Reception (DRX) in the GSM system".

 [4]
3GPP TS 24.002: "3rd Generation Partnership Project; Technical Specification Group Core Network; GSM – UMTS Public Land Mobile Network (PLMN) access reference configuration".
[5]
3GPP TS 44.003: "3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Mobile Station - Base Station System (MS - BSS) interface; Channel structures and access capabilities".

[6]
3GPP TS 44.004: "3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Layer 1 General requirements".

  [7]
3GPP TS 44.118: "3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Mobile radio interface layer 3 specification; Radio Resource Control Protocol Iu mode".

 [8]
3GPP TS 45.002: "3rd Generation Partnership Project; Technical Specification Group Core Network; Multiplexing and multiple access on the radio path".

[9]
3GPP TS 45.003: "3rd Generation Partnership Project; Technical Specification Group Core Network; Channel coding".

[10]
3GPP TS 45.008: "3rd Generation Partnership Project; Technical Specification Group Core Network; Radio subsystem link control".

[11]
3GPP TS 45.010: "3rd Generation Partnership Project; Technical Specification Group Core Network; Radio subsystem synchronization".

[12]
3GPP TS 51.010-1: "3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Mobile Station (MS) conformance specification; Part 1: Conformance specification ".


3GPP TS 51.010-2: "3rd Generation Partnership Project; Technical Specification Group Terminals; Mobile Station (MS) conformance specification; Part 2: Protocol Implementation Conformance Statement (ICS); proforma specification".


3GPP TS 51.010-3: "3rd Generation Partnership Project; Technical Specification Group Terminals; Mobile Station (MS) conformance specification; Part 3: Layer 3 Abstract Test Suite (ATS)".


3GPP TS 51.010-4: "3rd Generation Partnership Project; Technical Specification Group Terminals; Mobile Station (MS) conformance specification; Part 4: SIM application toolkit conformance specification".

[13]
 3GPP TS 51.021: "3rd Generation Partnership Project; Technical Specification Group GSM EDGE Radio Access Network; Base Station System (BSS) equipment specification; Radio aspects".

  [14]
3GPP TS 25.331: "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Radio Resource Control (RRC) Protocol Specification".

[15]
3GPP TS 25.133: "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Requirements for support of radio resource management  (FDD)".

[16]
3GPP TS 25.123: "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Requirements for support of radio resource management  (TDD)".
[17]
3GPP TS 43.051: "3rd Generation Partnership Project; Technical Specification Group GERAN; GSM/EDGE Radio Access Network (GERAN) in Iu mode; Overall Description – Stage 2"

[18]
3GPP TS 44.060: "3rd Generation Partnership Project; Technical Specification Group GERAN; Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol "

3
Definitions, symbols and abbreviations

3.1
Definitions

In addition to the definitions in 3GPP TS 44.060, this document uses the following definitions:

DCCH TBF mode: refers to a TBF mapped onto a FACCH, SACCH or SDCCH.

RLC non-transparent mode: refers to either RLC acknowledged mode or RLC unacknowledged mode.

TCH TBF mode: refers to a TBF mapped onto a TCH.

NOTE:
Iu mode specific definitions that are not used in 3GPP TS 44.060 should be added here.

3.2
Symbols

This document uses the following symbols:

A
Interface between a BSS and a 2G MSC

Gb
Interface between a BSS and a 2G SGSN

Iu
Interface between a BSS or an RNC and a 3G MSC or a 3G SGSN

Iu-cs
Interface between a BSS or an RNC and a 3G MSC

Iu-ps
Interface between a BSS or an RNC and a 3G SGSN

Um
Interface between an MS and the GERAN

3.3
Abbreviations

This document uses abbreviations from 3GPP TR 21.905 and 3GPP TS 43.064. It also uses the following abbreviations:

ARQ
Automatic Repeat reQuest

BCCH
Broadcast Control CHannel

BSS
Base Station Subsystem

CBCH
Cell Broadcast CHannel

CCN
Cell Change Notification

CN
Core Network

CS-i
GPRS Coding Scheme i
DBPSCH
Dedicated Basic Physical Sub CHannel

ECSD
Enhanced Circuit Switched Data
EDGE
Enhanced Data rates for Global Evolution

EGPRS
Enhanced General Packet Radio Service

FACCH
Fast Associated Control CHannel

GERAN
Gsm/Edge Radio Access Network

GPRS
General Packet Radio Service

GRA
Geran Registration Area

G-RNTI
Geran Radio Network Temporary Identity

GSM
Global System for Mobile communications
HFN
Hyper Frame Number
IMSI
International Mobile Subscriber Identity

LCS
LoCation Services

MAC
Medium Access Control

MCS-i
EGPRS Modulation and Coding Scheme i
MS
Mobile Station

MSC
Mobile Switching Centre

NAS
Non Access Stratum

NSAPI
Network-layer SAPI

NT-RLC
RLC non-transparent mode

PBCCH
Packet BCCH

PDCH
Packet Data CHannel

PDCP
Packet Data Convergence Protocol

PDP
Packet Data Protocol
PDTCH
Packet Data TCH

PDU
Protocol Data Unit

PLMN
Public Land Mobile Network

PTCCH
Packet Timing-advance Control CHannel

P-TMSI
Packet TMSI

QoS
Quality of Service

RB
Radio Bearer

RBid
Radio bearer identity

RLC
Radio Link Control

RNC
Radio Network Controller

RR
Radio Resource

RRBid
Reduced RBid

RRC
Radio Resource Control

SACCH
Slow Associated Control CHannel

SAP
Service Access Point

SAPI
Service Access Point Identifier

SBPSCH
Shared Basic Physical Sub CHannel

SDCCH
Stand-alone Dedicated Control CHannel

SDU
Service Data Unit

SGSN
Serving GPRS Support Node

SRB
Signalling Radio Bearer

TBF
Temporary Block Flow

TCH
Traffic Channel

TMSI
Temporary Mobile Subscriber Identity

T-RLC
RLC transparent mode

UMTS
Universal Mobile Telecommunication System

URB
User Radio Bearer

USF
Uplink State Flag

UTRAN
UMTS Terrestrial Radio Access Network

5
Introduction to the Medium Access Control (MAC) procedures

5.6
Mapping of Signalling Radio Bearers (SRB) onto logical channels

5.6.1
Downlink

In downlink direction, the mapping of SRBs onto logical channels is left up to network implementation. The rules defined in subclause 5.6.2 should be used, except for the case of the PHYSICAL INFORMATION message that must be sent on FACCH. The MS shall be able to receive SRB data on any of the following logical channels if available: SDCCH, SACCH, FACCH, PDTCH and SFACCH.

5.6.2
Uplink

5.6.2.1
MAC-Dedicated State

The table below represents the alternatives for mapping a given SRB onto a given logical channel when the MS is in MAC-Dedicated state. The MS shall obey the rules given in this table. Only the logical channels available for SRBs are listed.

NOTE:
The mapping of the HANDOVER ACCESS message is FFS (straight link from RRC to PHY?): RACH access bursts are used.

Table 5.6.1: Mapping of SRBs onto logical channels in MAC-Dedicated State

	
	MAC-Dedicated State

	
	SDCCH + SACCH
	FACCH + SACCH
	PDTCH + SACCH

	SRB1
	SACCH
	SACCH
	SACCH

	SRB2
	SDCCH
	FACCH (i)
	PDTCH

	SRB3
	SDCCH
	FACCH (i)
	PDTCH

	SRB4
	SDCCH
	SACCH (ii)
	PDTCH

	Rule i:
FACCH shall be used provided the condition below is fulfilled:

· the amount N of RLC data blocks to send for this SRB is strictly below the threshold T1 fixed by the network [see 3GPP TS 44.060 subclause 11.2.25c]

· if the previous condition is not met, the MS shall request resources using SRB2 as specified in [ref 3GPP TS 44.118]

Rule ii:
SACCH shall be used provided the condition below is fulfilled:

· the amount N of RLC data blocks to send for this SRB is strictly below the threshold T2 fixed by the network [see 3GPP TS 44.060 subclause 11.2.25c]

· if the previous condition is not met, the MS shall request resources using SRB2 as specified in [ref 3GPP TS 44.118]


5.6.2.2
MAC-Shared State

The table below represents the alternatives for mapping a given SRB onto a given logical channel when the MS is in MAC-Shared state. The MS shall obey the rules given in this table. Only the logical channels available for SRBs are listed.

Table 5.6.2: Mapping of SRBs onto logical channels in MAC-Shared State

	
	MAC-Shared State

	
	PDTCH + SFACCH

	SRB1
	PDTCH xor SFACCH (i)

	SRB2
	PDTCH xor SFACCH (i)

	SRB3
	PDTCH xor SFACCH (i)

	SRB4
	PDTCH xor SFACCH (i)

	Rule i:
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise SFACCH shall be used


5.6.2.3
MAC-DTM State

The table below represents the alternatives for mapping a given SRB onto a given logical channel when the MS is in MAC-DTM state. The MS shall obey the rules given in this table. Only the logical channels available for SRBs are listed.

NOTE:
The mapping of the HANDOVER ACCESS message is FFS (straight link from RRC to PHY?): RACH access bursts are used

Table 5.6.3: Mapping of SRBs onto logical channels in MAC-DTM State

	
	MAC-DTM State

	
	(FACCH/H + SACCH/H) + (PDTCH/H (see note 1) + SFACCH/H)

	SRB1
	SACCH/H

	SRB2
	PDTCH/H xor SFACCH/H (i)

	SRB3
	PDTCH/H xor SFACCH/H (i)

	SRB4
	PDTCH/H xor SFACCH/H (i)

	

	
	MAC-DTM State

	
	(FACCH/F + SACCH/F) + (PDTCH/F + SFACCH/F)

	SRB1
	SACCH/F

	SRB2
	FACCH/F xor PDTCH/F xor SFACCH/F (ii)

	SRB3
	PDTCH/F xor SFACCH/F (i)

	SRB4
	PDTCH/F xor SFACCH/F (i)

	

	
	MAC-DTM State

	
	(PDTCH + SACCH) + (PDTCH + SFACCH)

	SRB1
	SACCH

	SRB2
	PDTCH xor SFACCH (iii)

	SRB3
	PDTCH xor SFACCH (iii)

	SRB4
	PDTCH xor SFACCH (iii)

	Rule i:
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise SFACCH shall be used

Rule ii:
PDTCH/F shall be used if and only if the corresponding TBF is established for SRB2, else FACCH shall be used provided the amount N of RLC data blocks to send for SRB2 is strictly below the threshold T1 fixed by the network [see 3GPP TS 44.060 subclause 11.2.25c]. If these conditions are not met, SFACCH shall be used.

Rule iii:
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise SFACCH shall be used.

NOTE 1:
Single-slot operation with exclusive allocation


10
Radio Link Control (RLC) procedures on PDTCH and PACCH

10.4
Operation during RLC data block transfer

10.4.3
Delayed release of downlink Temporary Block Flow

This procedure is applicable in MAC-Shared state and in MAC-DTM state, on SBPSCH only. See 3GPP TS 44.060 subclause 9.3.1a.

12
RLC/MAC block structure

12.9.18
GERAN Radio Network Temporary Identity Extension (G-RNTI Extension) field
This field contains the extra 4 bits of the G-RNTI not included in the TLLI / G-RNTI field.
12.9.19 Length Indicator (LI) field

The Length Indicator bit is used as is described in 3GPP TS 44.060 subclauses 10.4.14 and 10.4.14a.
12.9.20 PFI Indicator (PI )field
The PFI Indicator is not used in Iu mode.
14
RLC suspension, stop and re-establishment procedures

14.3
Stop/continue function (NT-RLC)

The RLC stop/continue procedure is applicable on DBPSCHs only.

The upper layer may stop/continue a RLC entity. Stop of a RLC entity is ordered through the CRLC-CONFIG-Req primitive (see subclause 4.3.3). Continuation of a RLC entity is ordered through the CRLC-CONFIG-Req primitive (see subclause 4.3.3).

When a uplink RLC entity is stopped, the mobile station shall pause the timers T3180 and T3182 if running. When a downlink RLC entity is stopped, the mobile station shall pause timer T3190 if running.

When an uplink RLC entity is continued, the mobile station shall continue the timers T3180 and T3182 if paused. When a downlink RLC entity is continued, the mobile station shall start timer T3190 ifpaused.

When a RLC entity is stopped by upper layers, the RLC entity shall:

-
not submit any RLC data blocks to lower layer or accept any RLC data blocks;

-
not submit any RLC/MAC control message to lower layer or accept any RLC/MAC control message

-
save all state variables

When a RLC entity is continued by upper layers, the RLC entity shall:

-
if the RLC entity is stopped:

-
continue the data transmission and reception from the stored state variables

-
otherwise, if the RLC is not stopped:

-
take no action.

Annexes are only to be used where appropriate:

Annex <A> (normative):
<Example of ciphering of an RLC/MAC control message>
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