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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATM
Asynchronous Transfer Mode

BSC
Base Station Controller

BSS
Base Station Sub-system

BSSGP
Base Station Subsystem GPRS Protocol

BTS
Base Transceiver Station

CN part
Core Network part

CN
Core Network

CS
Circuit Switched
DTI
Direct Tunnel Indicator
DTM
Dual Transfer Mode

EDGE
Enhanced Data rates for GSM Evolution

FLO
Flexible Layer One
GAN
Generic Access Network

GANC
Generic Access Network Controller
GboIP
Gb over IP
GCSI
GPRS CAMEL Subscriber information indicator
GERAN
GSM/EDGE Radio Access Network

GPRS
General Packet Radio Service

GSM
Global System for Mobile communications

GTP
Gprs Tunnelling Protocol

IMS
Ip Multimedia Subsystem

IP
Internet Protocol

LLC
Logical Link Control

MAC
Medium Access Control

MS
Mobile Station

MSC
Mobile Switching Centre

MTU
Maximum Transfer Unit

PDP
Packet Data Protocol

PDTCH
Packet Data Traffic CHannel

PFC
Packet Flow Context

PFM
Packet Flow Management

PS
Packet Switched

PTCCH
Packet Timing advance Control CHannel

QoS
Quality of Service

RAB
Radio Access Bearer

RAN
Radio Access Network

RAT
Radio Access Technology

RAU
Routeing Area Update

RLC
Radio Link Control

RN part
Radio Network part

RNC
Radio Network Controller
RNS
Radio Network Subsystem
ROHC
RObust Header Compression

RRM
Radio Resource Management

RTP
Real Time Protocol
SABM
Set Asynchronous Balanced Mode
SACCH
Standalone Associated Control CHannel

SAPI
Service Access Point Identifier

SGSN
Serving Gprs Support Node

SIP
Session Initiated Protocol

SNDCP
Sub-Network Dependent Convergence Protocol
TBF
Temporary Block Flow

TF
Transport Format

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TR
Technical Report

TS
Technical Specification
UA
Unnumbered Acknowledgement
UDP
User Datagram Protocol

UE
User Equipment

UMTS
Universal Mobile Telephony System

UTRAN
Umts Terrestrial Radio Access Network

VoIP
Voice over IP

XID
eXchange Identification
eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

EPS
Evolved Packet System

E-UTRA
Evolved UTRA
E-UTRAN
Evolved UTRAN

MME
Mobility Management Entity
S-GW
Serving Gateway
4
Architecture and principles

4.1
Reference architecture



[image: image2.emf]MME  

eNB  

S4  

S1 -  MME  

Uu  

   

Um  

   

S - GW  

S11  

S3  

E - UTRAN  

S4  

Gs    

 

IuPS  

S3  

CN  

UTRAN  

BSS/GERAN  

IuCS  

Gb  

S12  

S5/S8  

S1 -  Uu  

Gn or S16   

Gn/Gp  

     

   

BSC  

   

MS     

MSC   

SGSN  

Gn /Gp  

   

BTS  

   

BTS  

   

Abis  

   

PSTN     

   

A     

Gb     

Bold lines:      interfaces supporting user traffic;     

Thin lines:      interfaces supporting signalling.     

   

NOTE 1:  T he Iu interface is also supported by a GERAN BSS supporting Iu mode.   NOTE 2: If both SGSNs support S4 interface then it is S16 otherwise Gn       

RNC (or BSC)  

   

Node B  

   

Node B  

   

Iubis  

   

   

cell  

   

Uu  

   

SGSN  

   

GANC  

Up  

A  


 Figure 1: Reference Architecture for PS handover in GERAN A/Gb mode
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4.4
Identifiers

The identifiers used in PS handover for GERAN A/Gb mode are the identities used by the MS to connect via GERAN through the Gb interface as well as through the Iu and S1 interface to the Core Network.

A large number of these identities for GERAN A/Gb mode will be utilized in the PS handover procedure in GERAN A/Gb mode in the same manner as specified currently. However in order to support PS handover procedure new identifiers will be defined as well.

In order to enable data transmission and to address the resources allocated by the target system during the PS Handover procedure (i.e. for the case where the target cell belongs to another RA), before the MS moves to the target cell a new P-TMSI will be allocated by the SGSN associated with the RA the target cell belongs to. The new P-TMSI is a temporary and unique identifier in the new RA and is used to assign a local TLLI for the target cell.

NOTE:
Further in this TS the term "local TLLI" refers to the Local TLLI derived from new P-TMSI assigned by the new SGSN and utilized in the target cell, whereas the term "old TLLI" refers to the Local TLLI utilized in the source cell that is derived from the P-TMSI assigned by the old SGSN.

In case of inter RAT PS Handover to/from UTRAN and inter-mode handover to/from GERAN Iu mode, existing UTRAN and GERAN Iu mode identifiers will be used.
In case of inter RAT PS Handover to/from E-UTRAN, identifiers defined for E-UTRAN will be used.
The existing as well as new identifiers utilized in PS handover procedure for GERAN A/Gb mode are listed in table 1.

Table 1: Identifiers utilized in PS handover in GERAN A/Gb mode
	Identifier
	Specification reference

	CI (Cell Identity)
	3GPP TS 23.003 [12], 3GPP TS 25.401 [13], 3GPP TS 43.051 [14]

	RAI (Routing Area Identity) 
	3GPP TS 23.003 [12]

	LAI (Location Area Identity)
	3GPP TS 24.008 [15]

	IMSI (International Mobile Subscriber Identity)
	3GPP TS 23.003 [12]

	P-TMSI (Packet Temporary Mobile Subscriber Identity)
	3GPP TS 23.003 [12]

	TLLI (Temporary Logical Link Identity)
	3GPP TS 23.003 [12]

	RNTI(Radio Network Temporary Identity)
	3GPP TS 44.118 [16], 3GPP TS 25.401 [13]

	GRNTI (GERAN Radio Network Temporary Identity)
	3GPP TS 25.401 [13]

	U-RNTI (UTRAN-RNTI)
	3GPP TS 25.401 [13]

	TEID (Tunnel Endpoint Identifier)
	3GPP TS 29.060 [11]

	NSAPI (Network Service Access Point Identifier)
	3GPP TS 29.060 [11]

	TI (Transaction Identifier)
	3GPP TS 24.007 [18]

	SAPI (Service Access Point Identifier)
	3GPP TS 29.060 [11]

	PFI (Packet Flow Identifier)
	3GPP TS 48.018 [10]

	BVCI (BSSGP Virtual Connection Identifier)
	3GPP TS 48.018 [10]

	RAB Id (Radio Access Bearer Identifier)
	3GPP TS 25.331 [17]

	RB Id (Radio Bearer Identifier)
	3GPP TS 25.331 [17]

	TFI (Temporary Flow Identity)
	3GPP TS 44.060 [7]

	USF (Uplink State Flag)
	3GPP TS 44.060 [7]

	Handover Reference
	3GPP TS 44.018 [10]

	Cell RNTI (C-RNTI)
	3GPP TS36.300 [30]

	eNB Identitiy 
	3GPP TS36.300 [30]

	MME Identity
	3GPP TS36.300 [30]

	Tracking Area identity (TAI)
	3GPP TS36.300 [30]

	SAE Bearer ID
	3GPP TS36.413 [32]


<Next Change>

5
Signalling procedures

5.3a Inter-RAT Handover (GERAN A/Gb mode to  E-UTRAN)
5.3a.1 General

This procedure and the corresponding signalling flows are defined in 3GPP TS23.401 [33].

For performing the inter-RAT handover from GERAN A/Gb mode to E-UTRAN the pre-conditions are:
-
The MS is in packet transfer mode (GERAN A/Gb mode);

-
The MS has at least one PDP Context established;

-
The BSS supports PFM (Packet Flow Management) procedures.
5.3a.2
Preparation phase

The detailed signalling flows are specified in 3GPP TS 23.401 [33] in sub-clause 5.5.2.4.2.
5.3a.3
Execution phase

The detailed signalling flows are specified in 3GPP TS 23.401 [33] in sub-clause 5.5.2.4.3.
5.3b Inter-RAT Handover (E-UTRAN to GERAN A/Gb mode )
5.3b. 1
General

This procedure and the corresponding signalling flows are defined in 3GPP TS23.401 [33]. 

For performing the inter-RAT handover from E-UTRAN to GERAN A/Gb mode  the pre-conditions are: 

-
The UE is in ECM-CONNECTED state (E-UTRAN Active mode);  
-
The BSS supports PFM (Packet Flow Management) procedures.

5.3b.2
Preparation phase

The detailed signalling flows are specified in 3GPP TS 23.401 [33] in sub-clause 5.5.2.3.2.
5.3b.3
Execution phase

The detailed signalling flows are specified in 3GPP TS 23.401 [33] in sub-clause 5.5.2.3.2.
<Next Change>

5.5.2.4 Inter-SGSN, GERAN A/Gb mode ( E-UTRAN 
The detailed signalling flows are specified in 3GPP TS 23.401 [33] in sub-clause 5.5.2.X.2.
5.5.2.5 Inter-SGSN case, E - UTRAN( GERAN A/Gb mode

The detailed signalling flows are specified in 3GPP TS 23.401 [33] in sub-clause 5.5.2.X.2.
<Next Change>

5.6
Container handling

There are two transparent containers defined for the PS handover in GERAN A/Gb mode and GAN mode:

· Source BSS to Target BSS Transparent Container.

· Target BSS to Source BSS Transparent Container.

The Source BSS to Target BSS Transparent Container will carry the information to be transported transparently between the source BSS and the target BSS/GANC and between the source GANC and the target BSS related to PS handover.

The Target BSS to Source BSS Transparent Container will carry the information to be transported transparently between the target BSS and the source BSS/GANC and between the target GANC and the source BSS related to PS handover.


The generic handling of the source cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode or E-UTRAN) to target cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode or E-UTRAN) radio-related container is as follows:

· Created by the source BSS or RNC or eNB .
· Processed by the target BSS or RNC or  eNB.

· Forwarded transparently by the SGSNs and MME .

The generic handling of the target cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode or E-UTRAN ) to source cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode or E-UTRAN) radio-related container is as follows:

· Created by the target BSS or RNC or eNB.

· Processed by the source BSS or RNC or eNB .

· Forwarded transparently by the SGSNs and MME .

The generic handling of the source cell to target cell radio-related container for PS handover from GERAN A/Gb mode to GAN mode or vice versa is as follows:

· Created by the source BSS or GANC.
· Processed by the target BSS for PS handover from a source GANC.

· Processed by the target GANC for PS handover from a source BSS.

· Forwarded transparently by the SGSNs.

The generic handling of the source cell to target cell radio-related container for PS handover from UTRAN to GAN mode or vice versa is as follows:

· Created by the source GANC or RNC.

· Processed by the target GANC for PS handover from a source RNC.

· Processed by the target RNC for PS handover from a source GANC.

· Forwarded transparently by the SGSNs.

The generic handling of the target cell to source cell radio-related container for PS handover from GERAN A/Gb mode to GAN mode or vice versa is as follows:

· Created by the target GANC or BSS.

· Processed by the source BSS for PS handover to a target GANC.

· Processed by the source GANC for PS handover to a target BSS.

· Forwarded transparently by the SGSNs.

The generic handling of the target cell to source cell radio-related container for PS handover from UTRAN to GAN mode or vice versa is as follows:

· Created by the target GANC or RNC.

· Processed by the source RNC for PS handover to a target GANC.

· Processed by the source GANC for PS handover to a target RNC.

· Forwarded transparently by the SGSNs.

5.6.1
Contents of the containers

The transparent container will consist of two parts:

· The Radio Network part (RN part) carrying radio interface related parameters relevant for the MS and the radio network (BSS/RNC/eNB ) and sent transparently through the core network; This content is:

-
Created by the source BSS/RNC/GANC/eNB  and carried in the Source BSS/RNC/eNB  to Target BSS/RNC/eNB  transparent container (i.e. the forward container). 

-
Created by the target BSS/RNC/GANC/eNB  and carried in the Target BSS/RNC/eNB  to Source BSS/RNC/eNB transparent container (i.e. the reverse container).

-
Processed by the target BSS/RNC/GANC/eNB  (forward container only)

-
Processed by the source BSS/RNC/GANC/eNB  and MS (reverse container only).

· The Core Network part (CN part) carrying parameters relevant for the MS and the core network. This part is only needed from the new SGSN to send to the MS for PS handover to A/Gb mode and GAN mode and thus is only included in the Target BSS to Source BSS Transparent Container. This content is:

-
Created by the new SGSN.

-
Included in the Target BSS to Source BSS Transparent Container by the target BSS/GANC.

NOTE 1:
The target BSS/GANC does not process the Core Network part.

-
Forwarded transparently by the old SGSN and source BSS/RNC/GANC/eNB.

-
Carried within the PS Handover Command message sent from the source BSS to the MS for PS handover from A/Gb mode to A/Gb mode or for PS handover from A/Gb mode to GAN mode.

-
Carried within the PS Handover Command message included within a GA-PSR Handover Command message sent from the source GANC to the MS for PS handover from GAN mode to A/Gb mode.

-
Carried within the PS Handover Command message included within a Handover from UTRAN Command message or the Handover from GERAN Iu Command message sent from the source RNC to the MS for PS handover from Iu mode to A/Gb mode.

-
Carried within the PS Handover Command message included within a Handover from UTRAN Command message sent from the source RNC to the MS for PS handover from UTRAN to GAN mode.
-
Carried within the PS Handover Command message included within a MobilityFromEUTRACommand  message sent from the source eNB to the MS for PS handover from E-UTRAN to GERAN A/Gb mode.
-
Processed by the MS.

The contents of the Radio Network part will depend on:

· Type of channels that are subject to PS handover, i.e. shared or dedicated.

NOTE 2:
Currently dedicated channels are not considered in the PS handover in GERAN A/Gb mode.

· PS handover scenario, i.e. intra-mode or inter-RAT/mode.

· Whether it is sent in a forward container or a reverse container.

The contents of the Core Network part will depend on the PS handover scenario, i.e. intra-mode or inter-RAT/mode.

<Next change>
5.6.1.7
Contents of the GERAN A/Gb mode → E-UTRAN Transparent Containers

5.6.1.7.1
Source eNB to Target eNB Transparent Container

In GERAN A/Gb mode to E-UTRAN handover the Source eNB to Target eNB Transparent Container is sent from the Source BSS to the target eNB in the PS Handover Required message, the Forward Relocation Request message and the Handover Request message.
The Radio Network part consists of:
· -
RRC Container as defined in 3GPP TS 36.331 [31] will contain Inter RAT UE radio access capability including MS RAC from BSS to eNB.
· -
Target Cell Id.

5.6.1.7.2
Target eNB to Source eNB Transparent Container

In GERAN A/Gb mode to E-UTRAN handover the Target eNB to Source eNB Transparent Container is sent from the target eNB to source BSS in the Handover Request Acknowledge message, the Forward Relocation Response message and the PS Handover Required Acknowledge message.

The Radio Network Part consists of the RRC message used in E-UTRAN to perform handover, i.e. RRCConnectionReconfiguration message as defined in 3GPP TS 36.331 [31]. This message will be sent to the MS in the PS Handover Command message.
<Next Change>

5.6.1.8


Contents of the E-UTRAN  → GERAN A/Gb mode Transparent Containers

5.6.1.8.1
Source BSS to Target BSS Transparent Container

In E-UTRAN to GERAN A/Gb mode handover the Source BSS to Target BSS Transparent Container is sent from the Source eNB to the Target BSS in the Handover Required message, the Forward Relocation Request message and the PS Handover Request message 

The Radio Network part consists of the following information:

· -
MS RAC IE.

5.6.1.8.2
Target BSS to Source BSS Transparent Container

In E-UTRAN to GERAN A/Gb mode handover the Target BSS to Source BSS Transparent Container is sent from the Target BSS to the Source eNB in the PS Handover Request Acknowledge message, the Forward Relocation Response message and the Handover Command message.

For PS handover from E-UTRAN to GERAN A/Gb mode the Radio Network part consist of  the required information for access in the target cell and the information on allocated radio resources: uplink and downlink TBF parameters, PS Handover reference and generic parameters for access in the target cell (i.e. GPRS cell options, target cell "Cell Selection struct", global power control parameters, reference frequency lists, cell allocation, GPRS mobile allocation). Over the air interface this radio network container is sent within the MobilityFromEUTRACommand message.

The Core Network part (i.e. NAS Container for PS HO) consists of the following parameters:

· -
an XID Command indicating Reset or 'Reset to old XID parameters' and the new IOV-UI for the target cell;

· -
the GPRS ciphering algorithm to be used in the target cell;
<Next Change>
6
Radio interface Signalling

6.1.2.6
GERAN A/Gb mode to E-UTRAN PS Handover

When performing a PS Handover from GERAN A/Gb mode to E-UTRAN the following information is sent over the radio interface: 

· -
PS Handover Command message (for PS handover from GERAN A/Gb mode) to the MS in the source cell (on the Um interface). It includes the reverse path container created by the target eNB that consists of the RRC message (i.e. the RRCConnectionReconfiguration message) required to perform PS handover to E-UTRAN.

· -
MS Detected by Target eNB- the exact procedure and information transfer on the Uu interface is E-UTRAN specific 3GPP TS36.300 [30], 3GPP TS36.331 [31].

· -
RRC message on the Uu interface - information content is E-UTRAN specific TS36.331 [31].
6.1.2.7
E-UTRAN to GERAN A/Gb mode PS Handover

When performing a PS Handover from E-UTRAN to GERAN A/Gb mode the following information is sent over the radio interface: 
· -
RRC Message - sent to the MS in the source cell (on the Uu interface). It includes the same information described for the PS Handover Command in sub-clause 6.1.2.1.

· -
The MobilityFromEUTRACommand (3GPP TS 36.331 [31]) message is sent to the UE (on the Uu interface).
· -
PS Handover Access message (for PS handover to GERAN A/Gb mode) – sent on the Um interface as described in sub-clause 6.1.2.1.

· -
Packet Physical Information message (for PS handover to GERAN A/Gb mode) – sent on the Um interface as described in sub-clause 6.1.2.1.

· -
Uplink RLC Data Blocks (for PS handover to GERAN A/Gb mode) - sent on the Um interface as described in sub-clause 6.1.2.1.

· -
Downlink RLC Data Blocks (for PS handover to GERAN A/Gb mode) - sent on the Um interface as described in sub-clause 6.1.2.1.

· -
The target BSS may begin downlink LLC PDU transmissions prior to confirming the successful completion of the PS handover procedure (i.e. blind transmission may be used) or it may wait for an uplink RLC data block (target BSS). 

<End of Change>
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NOTE: The Iu interface is also supported by a GERAN BSS supporting Iu mode. 
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NOTE 1: The Iu interface is also supported by a GERAN BSS supporting Iu mode.



NOTE 2: If both SGSNs support S4 interface then it is S16 otherwise Gn 
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