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1 Introduction

This contribution includes a proposal regarding the specification of RRC information to be exchanged during inter system handover from GSM to UTRAN. The paper both addresses the UTRAN information that needs to be exchanged from an RRC point of view as well as where this information is best specified.

This contribution only considers the specification of the WG2 related UTRAN information. However, limitations imposed by the GSM signalling procedures are taken into account.

2 Discussion

2.1 Description overall procedure

The main characteristics of the inter system handover from GSM to UTRAN, seen from a UTRAN/ RRC point of view, are as follows:

· GSM orders the UE to perform measurements on UTRAN neighbours. 

· Based on the GSM and UTRAN measurements, the BSS initiates handover using the handover procedures currently defined in the GSM standards. However, some UTRAN information should be added to some of the messages.

The following figure provides an overview of the assumed message sequence for the handover from GSM to UTRAN. Please note that the following conventions are used in the figure:

· The italics font is used to indicate UTRAN information that is considered to be specified within RRC

· A * is used to indicate other UTRAN information that is outside the scope of the TSG RAN WG2 specifications. However, the UTRAN information may reuse the structure of an existing  RRC message and IE’s e.g. RRC message measurement report

· [ ] are used to denote that the UTRAN information concerns a message contained in the indicated message

· < > is used to denote that the UTRAN information concerns information elements contained in the indicated message

· t-RNC is used to indicate the target RNC
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Figure 1. Inter system handover, GSM to UTRAN- succesful case

As shown in the figure, the inter system handover procedure from GSM to UTRAN involves the following UTRAN information flows:

· measurement control information, send from BSS to UE

· measurement reporting information, send from UE to BSS

· measurement basis (measurement information upon which resource allocation and admission decisions may be based), send from BSS to target RNC

· handover command, send from target RNC to UE via GSM

All of the above information flows are considered to be within the domain of the RRC specification for the following reasons:

· The information is originated and/ or terminated in RRC

· The information involves interaction across the air interface, although it may actually be transferred via another radio access system

· The information flow concerns RRC functionality

· The information flow is best specified by means of RRC message and/ or information elements (have all RRC related flows in one specification)

The remainder of this document only addresses the handover command information flow.

2.2 Standardisation status

The current status in other relevant bodies concerning the procedures for inter system handover from GSM to UTRAN can be summarised as follows:

· WG3 has proposed to use containers for the transparent transfer of UTRAN information between BSS and target RNC through the GSM network. The <Target RNC to source BSS transparent field> and the <Source BSS to target RNC transparent field> have been defined in 25.413 for this purpose

· In WG2, the handover command is mentioned in the inter system handover procedure, to UTRAN (message XXXX), although details are not specified. The other information flows are not included in the current RRC specification.

2.3 Limitations imposed by GSM

The following table shows the GSM size limitation for the inter system handover command and a estimate of the size of the handover command that allow full flexibility for the UE UTRAN radio resource configuration:

Message
GSM limit
GSM constraint
Expected size UTRAN info

Handover command
~20 or 40 octets (1 or 2 segments)
Air interface (04.08: HANDOVER COMMAND)
· 2000bits

· 250 oct

The following conclusion can be drawn from the above table:

· The limitations imposed by GSM are very stringent for the handover command. For this information flow, a very large reduction in UTRAN message size is needed to satisfy the requirements concerning transfer delay & handover performance

As regards to the reduction of the size of the UTRAN information contained in the handover command, the following is proposed:

· Limit the flexibilility concerning of the initial configuration of the radio resource during the handover process by starting with a pre- configured configuration. Of course, the normal reconfiguration options apply once the handover procedure has been completed and the UE is connected to UTRAN.

The main objective of this paper is to agree the above principle within WG2 and communicate this to SMG-2. The remainder of this document addresses the further details of the UTRAN information to be included within the handover command.

2.4 UTRAN information flow details

This section investigates the details of the UTRAN information to be contained within the handover command, taking into account the limitations identified in the previous section. In this section, the following working assumptions are used:

· If the UE/ MS operates a packet switched call in addition to a circuit switched call, the circuit switched connection is handed over while the packet switched connection is suspended. Upon completion of the handover to UTRAN, the packet switched connection may be resumed.

· If it is not acceptable to initially use a fixed default/ predefined UTRAN radio parameters configuration(s) for circuit switched calls coming from GSM, the transfer of the initial radio parameter configuration to the UE is done from GSM

· Integrity protection is started when transferred to UTRAN, that is after completion of the handover procedure. Ciphering should be started immediately. Only in case of change of algorithm, ciphering related information needs to be included in the handover command information flow

· Prior to the handover, certain UTRAN information is transferred from UE to network/ UTRAN by means of the previously defined information flows e.g. in the measurement reporting. The information to be transferred may include the UE capabilities e.g. ciphering capabilities and the HFN to be used for ciphering.

In this section, the minimum set of UTRAN information elements requirered within the handover command are identified. Considering that a large reduction in UTRAN information size is needed, only the essential information elements should be included. The proposal is to exclude all information elements that are not essential, that can be transferred later or for which a predefined value can be used. For each information element, column ‘Proposals’ includes the proposed status. For this, the following conventions are used:

M
Mandatory

O
Optional, required in certain cases

P
Predefined configuration is possible

· Not essential, to be removed

Information Element
Presence
Range
Proposal
Semantics description

Message Type
M

-
GSM add GSM message type

UE information elements





U-RNTI
M

M


Activation time
O

-
Not essential option, Remove

CN information elements





PLMN identity
O

-
Implicitly identified due to handover from GSM

CN related information

1

Handover is only performed for GSM speech, only one CN domain applies

   CN domain identity
O

-
Implicitly identified due to handover from GSM

   NAS system info
O

-
Implicitly identified due to handover from GSM

   NAS binding info
M

P ?


RB information elements





  RB information

1 to <MaxXXX>
P
Configuration for signalling link, typically 2 bearers

      RB identity
M




      Signalling link type
M




      RB mapping info
M




  RB information

0 to <MaxRBcount>
P
Configuration for GSM speech, typically 3 bearers

      RB identity
M




      RLC info
M




      RB mapping info
M




Transport Channel  Information Elements





TFCS
M

P
Configuration for uplink  TFCSs for signalling link & GSM speech

TFCS
M

P
Configuration for downlink TFCSs for signalling link & GSM speech

CHOICE mode





   TDD





      TFCS Identity
O

P
Configuration possible for uplink TFCS

      TFCS Identity
O

P
Configuration possible for downlink TFCS

TFC subset
O

-
Not required, remove

Uplink transport channels





   TrCH information

0 to <MaxReconAddTrCH>
P
Configuration for downlink TFCSs for signalling link & GSM speech

      Transport channel identity
M




      TFS
M




   DRAC information
C DRAC
1 to <MaxTrCH>
-
Not essential, information can be transferred later

      Dynamic Control





      Transmission time validity





      Time duration before retry





      Silent period duration 
      before release





Downlink transport channels





   TrCH information

1 to <MaxTrCH>
P
Configuration for downlink TFCSs for signalling link & GSM speech

      Transport channel identity
M




      TFS
M




   Transparent mode signalling info
C if TM_DCH
0 or 1
-
Not essential feature, remove

PhyCH information elements





Frequency info
M

M


Maximum allowed UL TX power
M

M


Uplink DPCH power control info
M

M


Uplink radio resource information





   Uplink DPDCH info
M

M


Downlink radio resource information





   Downlink DPCH power control info
M

M


   CHOICE mode





     FDD





       Downlink DPCH

        Compressed
        mode info
O

-
Although desirable, information can be transferred later

   Downlink information

1 to <Max Rlcount>

Send downlink information for each radio link to be set-up

      Primary CCPCH info
M

M


      Downlink DPDCH info
M

M


      Secondary CCPCH info
O

-
Information not essential, can be transferred later

CHOICE mode





   FDD





     SSDT indicator
O

-
If required, information can be transferred later

      SSDT Cell ID
C if SSDT

-
If required, information can be transferred later

      Default DPCH Offset Value
O

P
Configurable

   TDD





      Uplink Timing Advance
O

O


Besides the above information elements already defined in the current specification, an additonal information element is needed to facilitate the definition of multiple pre- defined radio parameter configurations e.g. to support another configuration for speech than for circuit switched data.

3 Proposal

A CR for the proposed text changes to TS 25.331[1] is attached in the end of the contribution.
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8.3.6
Inter-system handover to UTRAN
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Figure 2. Inter system handover to UTRAN, successful case

8.3.6.1
General

The purpose of the inter system handover procedure is to, controlled by the network, transfer a connection between the UE and another radio access system (e.g. GSM) to UTRAN.

NOTE
The current procedure facilitates the transfer of a circuit switched connection. If the UE/ MS operates a packet switched call in addition to the circuit switched one, the circuit switched connection is handed over while the packet switched connection is suspended. Upon completion of the handover to UTRAN, the packet switched connection may be resumed.

8.3.6.2 Initiation 

The procedure is initiated when another radio acccess system , using system specific procedures, orders the UE to make a handover to UTRAN.

A Handover to UTRAN command message is sent to the UE via the system from which inter- system handover is performed. 


UTRAN should include the following information in the Handover to UTRAN command message:
· the IE “U-RNTI” to be assigned
· The IE “Predefined radio configuration identity”, to indicate which pre-defined configuration of RB, traffic channel and physical channel parameters shall be used
· 
· PhyCH information elements


8.3.6.3
Reception of the Handover to UTRAN command message by the UE


· 

The UE shall act upon all received information elements as specified in 8.5.7, unless specified otherwise in the following: 

The UE shall

· Store the value of the IE “U-RNTI” and

· Initiate the signalling link, the RB(s) and traffic channel(s) in accordance with the predefined parameters identified by the IE “Predefined radio configuration identity” 
· Initiate the physical channels in accordance with the predefined parameters identified by the IE “Predefined radio configuration identity” and the received physical channel information elements

· Perform an open loop estimation to determine the UL transmission power, taking into account the received IE “Maximum allowed UL TX power” and move to CELL_DCH state
· Apply the same ciphering state (ciphered/ unciphered, algorithm) as prior to inter system handover, unless a change of ciphering state/ algorithm is requested by means of the “Ciphering activation info”

· 
· 
· 

· 

· 

· 

· 

· 
If the UE succeeds to establish the connection to UTRAN, it shall transmit a HANDOVER COMPLETE message on the uplink DCCH. When the transmission of the HANDOVER COMPLETE message has been confirmed by RLC, the procedure ends.




8.3.6.4
UE fails to perform handover

If the UE does not succeed to establish the connection to UTRAN, it shall terminate the procedure including release of the associated resources and resume the connection used before the handover and indicate the failure to the other radio access system.

Upon receiving an indication about the failure from the other radio access system, UTRAN should release the associated resources and the context information concerning this UE.

8.3.6.5
Reception of message HANDOVER COMPLETE by the UTRAN

Upon receiving a HANDOVER COMPLETE message, UTRAN should consider the inter- system handover procedure as completed succesfully and indicate this to the CN.



10.1.1.15 handover to uTRAN command
<Functional description of this message to be included here>
RLC-SAP: N/A 

Logical channel: N/A

Direction: UTRAN ( UE

Information Element
Presence
Range
IE type and reference
Semantics description

UE information elements





U-RNTI
M




Ciphering activation info
O


Includes ciphering algorithm only

Included in case of change of algorithm during handover

RB information elements





Predefined radio configuration identity
M




PhyCH information elements





Frequency info
M




Maximum allowed UL TX power
M




Uplink DPCH power control info
M




Uplink radio resource information





   Uplink DPDCH info
M




Downlink radio resource information





   Downlink DPCH power control info
M




   Downlink information

1 to <Max Rlcount>

Send downlink information for each radio link to be set-up

      Primary CCPCH info
M




      Downlink DPDCH info
M




CHOICE mode





   TDD





      Uplink Timing Advance
O




10.2.4.5 Predefined radio configuration identity

This information element identifies a pre- defined radio parameter configuration.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Predefined radio configuration identity
M

Integer

(0..15)
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