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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [9] apply.

3.2
Abbreviations

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

AC
Access Class of UE

AMC
Adaptive Modulation and Coding

AS
Access Stratum

ARQ
Automatic Repeat Request

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

C-
Control-

CC
Call Control

CCCH
Common Control Channel

CCH
Control Channel

CCTrCH
Coded Composite Transport Channel

CN
Core Network

CRC
Cyclic Redundancy Check

DC
Dedicated Control (SAP)

DCA
Dynamic Channel Allocation

DCCH
Dedicated Control Channel

DCH
Dedicated Channel

DL
Downlink

DRNC
Drift Radio Network Controller

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel

EDGE
Enhanced Data Rate for GSM Evolution

FACH
Forward Link Access Channel

FCS
Frame Check Sequence

FDD
Frequency Division Duplex

FEC
Feed-forward Error Correction

GAN
Generic Access Network
GANC
Generic Access Network Controller
GC
General Control (SAP)

GERAN
GSM/EDGE Radio Access Network

GSM
Global System for Mobile Communications

HARQ
Hybrid Automated ReQuest

HCS
Hierarchical Cell Structure

HO
Handover

HSDPA
High Speed Downlink Packet Access

ITU
International Telecommunication Union

kbps
kilo-bits per second

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

LAI
Location Area Identity

MAC
Medium Access Control

MCS
Modulation & Coding scheme
MM
Mobility Management

NAS
Non-Access Stratum

Nt
Notification (SAP)

PCCH
Paging Control Channel

PCH
Paging Channel

PDU
Protocol Data Unit

PHY
Physical layer

PhyCH
Physical Channels

PLMN
Public Land Mobile Network

RAB
Radio Access Bearer

RACH
Random Access Channel

RAT
Radio Access Technology

RLC
Radio Link Control

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNTI
Radio Network Temporary Identity

RRC
Radio Resource Control

SAP
Service Access Point

SCCH
Synchronisation Control Channel

SCH
Synchronisation Channel

SDU
Service Data Unit

SIR
Signal-to-Interference power Ratio
SRNC
Serving Radio Network Controller

SRNS
Serving Radio Network Subsystem

TCH
Traffic Channel

TDD
Time Division Duplex

TFCI
Transport Format Combination Indicator

TFI
Transport Format Indicator

TMSI
Temporary Mobile Subscriber Identity

TPC
Transmit Power Control

U-
User-

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
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5.1.5
Inter Radio Access Technology Handover

5.1.5.0
General

This sub-clause describes the inter RAT handovers between GSM and UTRAN for the following scenarios:

-
CS handover between GERAN A/Gb mode and UTRAN

-
PS handover between GERAN A/Gb mode and UTRAN

-
CS handover between GERAN Iu mode and UTRAN 

-
PS handover between GERAN Iu mode and UTRAN.
-
PS handover between GAN mode and UTRAN
********************  Last modified section ******************
5.1.7
Transfer of RRC information across interfaces other than Uu

5.1.7.1
Introduction and general principles

During several procedures, e.g. handover to UTRAN, handover from UTRAN, SRNC relocation RRC information may need to be transferred across interfaces other than the UTRA air interface (Uu), e.g. Iu, A, Um interface. In order to maintain independence between the different protocols, to facilitate transparent handling by intermediate network nodes and to ease future extension, the preference is to use RRC information containers across such interfaces. In some cases however RRC messages may be used, e.g. for historical reasons.

An RRC information container is an extensible self-contained information unit that can be decoded without requiring information about the context, e.g. in which interface message it was included. In general an RRC information container is defined for each node that terminates/receives RRC information, e.g. the source RAT, target RNC. By definition, an RRC information container includes a choice facilitating the transfer of different types of RRC information.

In the following a typical example of an RRC information container is provided:

-- ***************************************************

--

-- RRC information, to target RNC

--

-- ***************************************************

-- RRC Information to target RNC sent either from source RNC or from another RAT

ToTargetRNC-Container ::= CHOICE {


InterRAThandover




InterRATHandoverInfoWithInterRATCapabilities,


srncRelocation





SRNC-RelocationInfo,


extension






NULL

}

The term RRC message is used for the RRC information identified by a choice value, e.g. HANDOVER TO UTRAN COMMAND, INTER RAT HANDOVER INFO. The characteristics and handling defined for these RRC messages to a large extent resemble the RRC messages transferred across the Uu interface. The specification focuses on UE requirements. Hence, RRC messages that originate from/terminate in the UE/ MS are treated in the main clauses (clauses 8, 9, 10) of [9] while the other RRC messages are specified in clause 14 of [9].

As stated above, RRC information containers have been defined to limit the impact of transferring RRC information across other interfaces. Intermediate nodes transparently pass the information carried in such containers; only the originating and terminating entities process the information. This transparency makes the protocols independent. In case there is RRC information on which intermediate nodes need to act, the information elements should be introduced in the corresponding interface protocols. If the information is to be passed on to another target node also, this may result in duplication of information. For RRC information containers the same extension mechanism as defined for RRC messages applies; both critical and non-critical extensions may be added; as explained in [10]. If the extension would not be defined at RRC information container level, other interface specification would be affected whenever the RRC information would be extended.

In some cases information in containers is exchanged by peer entities that do not speak the same (protocol) language, e.g. a GSM BSC may have to exchange information with a UTRA RNC. For such cases, it has been agreed that the source/sender of the information adapts to the target/receiver, e.g. upon handover to UTRAN the BSS provides RANAP information within a Source to Target RNC transparent container.

NOTE:
The handover to UTRAN info is not only transferred from UE, via BSS to target RNC but may also be returned to another BSS, to be forwarded later on to another RNC. To simplify the handling of RRC information in network nodes, it is therefore desirable to align the format of the RRC information used in both directions. The alignment of formats used in the different directions is not considered to violate these general principles, since for this information that is moved forwards and backwards it is difficult to speak of source and target anyhow.

The error handling for RRC information containers that are terminated in network nodes applies the same principles as defined for RRC messages. A network node receiving an invalid RRC information container (unknown, unforeseen or erroneous container) from another network node should return an RRC INFORMATION FAILURE message and include an appropriate cause value within IE "Protocol error cause". Although the return of a failure container is considered desirable, no compelling need has been identified to introduce support for transferring this failure container in current releases for all concerned interface protocols. In case the interface protocols do not support the failure procedure, the failure may instead be indicated by means of a cause value that is already defined within the interface protocol.

5.1.7.2
Message sequence diagrams

As stated before, most RRC information is carried by means of containers across interfaces other than Uu. The following sequence diagrams illustrate which RRC messages should be included within these RRC information containers used across the different network interfaces. Concerning the contents of RRC messages, i.e. when optional IEs should be included, requirements are specified in TS 25.331 only for the RRC messages originated/terminated in the UE, since the RRC specification focuses on UE requirements.

NOTE:
In order to maintain independence between protocols, no requirements are included in the interface protocols that are used to transfer the RRC information.

For each of the different message sequences not only the details on the RRC information transferred are provided, but also deviations from the general principles described in the previous are highlighted. One common deviation from the general principles is that containers are not used for any RRC information transferred across the GSM air interface; in all these cases RRC messages are used instead (mainly for historical reasons).

The following three figures illustrate the message sequence for the handover to UTRAN procedure:


[image: image1.wmf]CN

t-RNC

25.413 RELOCATION REQUEST

s-

BSC

UE

48.008 HANDOVER REQUIRED

RELOCATION REQUEST ACK

48.008 HANDOVER COMMAND

44.018 INTER SYSTEM TO UTRAN

HANDOVER COMMAND

<48.008 Source RNC to target RNC

transparent information (UMTS): 25.413:

Source RNC to target RNC information

container : 25.331 RRC 

Information

 to

target RNC: 

INTER RAT HANDOVER TO

INFO WITH INTER RAT CAPABILITIES

>

<25.413: Source RNC to target RNC

information container : 25.331 RRC

Information

 to target RNC: 

INTER RAT

HANDOVER TO INFO WITH INTER RAT

CAPABILITIES

>

<25.413 Target RNC 

T

o Source RNC

Transparent Container : RRC container:

25.331 

HANDOVER TO UTRAN

COMMAND

>

<48.008 Layer 3 info: 25.331

HANDOVER TO UTRAN COMMAND

>

<44.018 Handover to UTRAN command:

25.331 

HANDOVER TO UTRAN

COMMAND

>

44.018 UTRAN CLASSMARK CHANGE

<44.018 UTRAN Classmark information

element: 25.331 

INTER RAT

HANDOVER INFO

>


Figure 5.1.7.2-1: Handover of CS domain service from GERAN A/Gb mode to UTRAN, normal flow

As can be seen in the previous figure, the RRC information transfer within the handover from GERAN A/Gb mode to UTRAN procedure deviates from the common principles in the following areas:

-
Containers are not used to transfer the handover to UTRAN command message across the Iu and the A- interface.
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Figure 5.1.7.2-1a: Handover from GERAN Iu mode to UTRAN, normal flow
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Figure 5.1.7.2-1b. Handover of PS domain service from GERAN A/Gb mode to UTRAN, normal flow

For handover of PS domain service from GAN mode to UTRAN the procedures are the same as shown in Figure 5.1.7.2-1b above except that the s-BSS is replaced with s-GANC and the MS is sent a GA-PSR Handover Command message to trigger PS handover from the source GAN cell. Detailed procedures for PS handover from GAN mode to UTRAN are described in [25].
The following three figures illustrate the message sequence for the handover from UTRAN procedure:
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Figure 5.1.7.2-2: Handover of CS domain service from UTRAN to GERAN A/Gb mode, normal flow

As can be seen in the previous figure, the RRC information transfer within the handover from UTRAN to GERAN A/Gb mode procedure deviates from the common principles in the following areas:

-
Containers are not used to transfer the INTER RAT handover INFO message across the Iu and the A- interface.
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Figure 5.1.7.2-2a: Handover from UTRAN to GERAN Iu mode, normal flow
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Figure 5.1.7.2-2b. Handover of PS domain service from UTRAN to GERAN A/Gb mode, normal flow

For handover of PS domain service from UTRAN to GAN mode the procedures are the same as shown in Figure 5.1.7.2-2b above except that the t-BSS is replaced with t-GANC and the MS is sent a PS Handover Command message within the HANDOVER FROM UTRAN COMMAND message. Detailed procedures for PS handover from UTRAN to GAN mode are described in [25].
The following figure illustrates the message sequence for the SRNS relocation procedure:
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Figure 5.1.7.2-3: SRNS relocation, normal flow 

The following figures illustrate the message sequence for the SRNS relocation procedure, including the transfer of ROHC context information.
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Figure 5.1.7.2-3a: SRNS relocation, flow with context relocation info in RELOCATION COMMIT

The above is based on figure 39 in [28], which applies for the case of combined Hard Handover and (intra-SGSN or inter-SGSN) SRNS Relocation procedure for the PS domain with the control signalling transferred via the Iur interface.
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Figure 5.1.7.2-3b: SRNS relocation, flow with context relocation info in FORWARD SRNS CONTEXT

The above is based on figure 42 in [28], which applies for the case of combined Hard Handover and (intra-SGSN or inter-SGSN) SRNS Relocation procedure for the PS domain with the control signalling forwarded through the CN.
As can be seen in the previous figure, the RRC information transfer within the SRNS relocation procedure does not deviate from the common principles.

The following two figures, showing the message sequence for the inter BSC handover (GERAN A/Gb mode) and SBSS relocation (GERAN Iu mode), are provided for completeness.
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Figure 5.1.7.2-4: Inter BSC handover, GERAN A/Gb mode, normal flow

As can be seen in the previous figure, the RRC information transfer within the inter BSC handover procedure deviates from the common principles in the following areas:

-
Containers are not used to transfer the INTER RAT handover INFO message across the A- interface.
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Figure 5.1.7.2-4a: SBSS relocation, GERAN Iu mode, normal flow

5.1.7.3
General error handling for RRC containers

As indicated in the previous sections, the characteristics and the handling of RRC messages transferred across other interfaces than Uu is the same as that of regular RRC messages. This equally applies for the extension of such messages as well as for the related general error handling. In this section three generic error handling cases are distinguished that have distinct characteristics that are specific to RRC containers.

RRC message sent by UE via another RAT

As for regular messages, only non-critical extensions apply in uplink. Upon not comprehending a non-critical extension, the receiver just ignores this information and processes the other parts as if the not comprehended extension was absent. Hence, it is not applicable to use a RRC failure info message in the reverse direction.

For the handover to UTRAN Info message, the BSS not only transparently passes the information received from the UE, but also adds information and includes it in an RRC container to be forwarded to the target RNC. For information originated and terminated in a network nodes both critical and non-critical extensions apply. Since critical extensions applies for the information inserted by the BSS, they also apply for the handover to UTRAN Info with inter rat capabilities message that includes them. The corresponding RRC failure info message would be terminated in the BSS.

RRC container information terminated in UE (Handover to UTRAN command)

In case of a not comprehended critical extension, the UE shall reject the handover and return a failure message towards the BSC. The RRC procedure also states that a RRC failure info message should be included, depending on system specific procedures. The (network) interface signalling procedures do not support the transfer of this RRC message which is not a problem since the extension mechanism does not require it. Instead a cause value may be returned.

If the INTER SYSTEM TO UTRAN HANDOVER FAILURE message used across the GSM air interface would support the transfer of the RRC failure info message, the RRC message would not be passed beyond the source BSC since there are no further signalling procedures. However, when needed, this failure information may be transferred to the t-RNC in a subsequent attempt to perform handover for the same UE and to the same RNC. To accommodate this, the handover to UTRAN info message may include the failure information. This is illustrated in the following figure:
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Figure 5.1.7.3-1: Handover of CS domain service from GERAN A/Gb mode to UTRAN, failure due to critical extension not supported by UE
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Figure 5.1.7.3-1a: Handover from GERAN Iu mode to UTRAN, failure due to critical extension not supported by UE
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Figure 5.1.7.3-1b: Handover of PS domain service from GERAN A/Gb mode to UTRAN, failure due to critical extension not supported by UE
Handover of PS domain service from GAN mode to UTRAN are the same as for GERAN A/Gb mode to UTRAN shown in Figure 5.1.7.3-1b above except that the s-BSC is replaced with a s-GANC and the UE sends a GA-PSR CELL CHANGE FAILURE message. Detailed procedures for PS handover from GAN mode to UTRAN are described in [25].
RRC container information terminated in network (SRNS relocation info & commands)

This case is basically the same as for the handover to UTRAN command, although in this case the container is really terminated by the s-RNC. Nevertheless, in case the hard handover command includes a critical extension that the UE does not comprehend, it will notify the s-RNC by means of the applicable failure message including IE "Protocol error cause" set to "Message extension not comprehended". If a failure notification is desired towards the t-RNC upon a subsequent attempt to perform the handover, the s-RNC has to generate this based on the received protocol error information.
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