3GPP TSG-T2 SWG5#1

Malmö, Sweden, 28-30 July 1999
TSGT2MT#1(99)010

Agenda Item:
5

Source:
SWG5 ad hoc meeting

Title:
New text for “Procedures in connected mode” for inclusion in 
21.910 “Multi-system issues”.

Document for:
Discussion and decision

___________________________________________________________________________

5 Procedures in connected mode

References:

TS 25.303: UE Functions and Interlayer Procedures in Connected Mode
Generally: TS [23.920], ch 9.13 – New HO functionality

TS [25.303] 5.6 – Intersystem handover with simultaneous IP and PSTN/IGSN domain services

TS [22.129], 6 – Requirements for Handover from UMTS to GSM 

TR [23.920], 9.9.1.3 – Handover from UMTS to GSM 

TR [23.920], 10.1.1 – UMTS to GSM HO for circuit switched services.

TS [25.303], 5.6.1 – Inter-system handover UTRAN to GSM / BSS
TS [22.129], 7 – Requirements for Handover from GSM to UMTS

TR [23.920], 9.9.1.2 – Handover from GSM to UMTS

TR [23.920], 10.2 – Packet switched Handover and Roaming Principles 

Treats the transition between UMTS <-> GSM GPRS.

TS [25.303], 5.6.2 – Inter-system handover GSM / BSS to UTRAN
5.1 General description

A terminal is considered to be in connected mode when at least one signalling/RRC connection is active in one ore several of the modes and or systems.

In the connecting state of a multi-mode terminal it is important to have connections between the different states in which the terminal can be active. 
To enable a terminal to move from the idle mode to a connected state it is important for the different modes to be connected:

· to avoid connection failures

· to allow correct call set up according to terminal type

· for allocation of the correct system for the service requested

This section identifies the actions that affect the connected mode of a user, eg when they enter new system or mode coverage areas.  The addition or modification of bearers to a call will impact the connected mode of the terminal and will become more complex when handovers between systems are designed., particularly if the nature of the bearer is altered eg PS to CS.  All the possible changes to the connected mode shall be reviewed here and their impact reviewed with each of the terminal types.  The figure below identifies the possible changes to the connected mode that shall be discussed, they split into 3 main areas:

· Call set up and termination

· Addition, modification or lose of a bearer

· Handover to another system








Fig: 5.1.1 - Transition route between systems (the numbering system is discussed below).
Idle mode in the figure 5.1.1 describes the idle mode for any of the systems.  All other boxes identify an active call on the specified system.  The UMTS Multicall box indicates that the terminal may use more than one bearer, whether these bearers are related or not. 
5.1.1 In Scope

A number of connecting states have been identified in the diagram above.  The following connecting states shall be considered as in scope for this section of the document:

5.1.2 Transition 1 
UMTS - Idle Mode

This deals with the transition of the terminal from the idle mode to the connected state on the UMTS system ie call set up or call end,.

5.1.3 Transition 2
UMTS Multicall

During a call on the UMTS system it shall be possible for another call to be established ie call waiting, this state allows the user to accept the second call, and clear down as and when necessary.  The two bearers may be related (eg separte video and audio bearers for video telephony) or independent (eg call waiting).
5.1.4 Transition 3
UMTS - GSM

This interface considers the:

· Complete handover of a call to GSM from UMTS or vv

· Addition of a connected state in GSM eg a speech call or vv

5.1.5 Transition 4
UMTS to Other Access Technologies

This interface considers the:

Complete handover of a call to other access technologies from UMTS or vv

Addition of a connected state to other access technologies or vv

5.1.6 Transition 5
Idle Mode - UMTS Multiparty

This deals with the call set up or end of multiple UMTS bearers.

5.1.7 Out of Scope

A number of scenarios have been identified as out of scope for this section these include:

Idle mode to GSM or vv

Complete or partial call handover from GSM to other access technologies or vv

Call set up or termination from idle mode to other access technologies

5.1.8 For Further Study

The transition of the same service to another mode, the identified transitions are:

State 1

State 2

UMTS PS
UMTS CS

UMTS PS
GSM PS

UMTS CS
GSM CS

UMTS PS
GSM CS

UMTS CS
GSM PS

UMTS PS
other access technology PS

UMTS CS
other access technology CS

UMTS PS
other access technology CS

UMTS CS
other access technology PS

These transitions can be done in either direction.

5.2 Connecting State



The following figure describes the connecting states in UMTS and GSM/GPRS and the interworking between them.

In Figure 5.2.1 the connecting states for a terminal capable of CS connections is shown. It includes the CS part of UTMS and the part of GSM that is connected to PSTN/ISDN only.
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Figure5.2.1: UE RRC states and State Transitions including GSM/GPRS  (IP only)

[1: The indicated ”Radio access modes” in Idle Mode are only included for clarification and shall not be interpreted as states.]

5.2.1 Transition to Connected Mode

The following transitions will apply to the scenarios discussed below, but each scenario may have its own specialised requirements.
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Figure 5.2.1.1 - Transition route to connected mode.

5.2.1.1 Transition 1

The terminal can move from the idle mode to the connecting mode by receiving a paging requesting or by a mobile originated service request.  If the connection request is successful the terminal shall move into the connected state, but if the request fails the terminal shall move back to the idle mode, see figure 5.2.1.1.
5.2.1.2 Transition 2

If the terminal requests or receives a request to set up another connection that is independent of the existing connection the transition process described in point 1 applies.  The set up of the new connection shall not affect the existing connection whether the new connection succeeds or fails.

If the terminal requests to enhance or modify the bearer connection that is currently in use then this shall be done, and if completed successfully the existing bearer may be modified or added to.

If the connection request fails the call shall return to its previous state and not to the idle mode (ie a call drop).

5.2.1.3 Transition 5

This connection route shall be taken when a user requests a service that needs 2 or more separate bearers to support it, eg video telephony where the speech and video bearers are independent, but some synchronisation between the 2 is required.  If the request succeeds the call shall move into the connected state.  If the request fails the terminal shall move back to the idle mode.  This can be considered an enhanced version of transition 1.
5.2.1.4 Transition to Idle Mode

The terminal shall return to the idle mode when:

a request to establish a call has failed and there are no other connections currently being used

any of the parties involved with the call requests a call termination

the call is transferred (ie a handover) to another system from the UMTS system, the connection with the UMTS system shall return to the idle mode
5.3 Inter system Handover

5.3.1 Transitions 3 & 4

Establishing connections with non-UMTS systems from their respective idle modes is out of scope for this document as these procedures are described in other standards, eg SMG for establishing a full rate call on GSM.  This section shall only consider the handover of a service from the UMTS system to the GSM/GPRS or any other system, or vv.  This handover may occur due to undesirable circumstances eg loss of coverage or as a preferred option eg entering own private system area.



Handover may be initiated by:

A service demanding a  specific system

The terminal loosing coverage of the active mode

The terminal coming into coverage of a higher preferred system, eg LSA concept

5.3.2 UMTS to GSM




The requirements state that handover shall be included in R99.    This section considers the handover of an active call whether from UMTS to another system or vv.  The terminal may have a number of bearers active at one time and may hand one or more of these over.  The figure below describes the basic procedure that the handover would take and the possible outcomes.







Fig. 5.3.2.1 - UMTS to GSM Handover

5.3.3 Terminal Originated Handover

A terminal originated handover may occur due to the user preferring to use the GSM service than UMTS eg it is cheaper for a speech call on GSM than UMTS.

5.3.4 Terminal Type I
If terminal shall requests a handover to GSM and the network permits this, the terminal shall make a measurement report about the GSM system.  (The terminal shall only make a handover request if it can see a GSM network.)  The measurement report shall be passed to the network in the active call.  The UMTS network shall inform the GSM system about the handover request and the GSM network shall start the process of connecting a call through its system.  The terminal shall then disconnect from the UMTS system, then register with the GSM system and listen for the paging messages and establish a call, if both systems are controlled by the same Network Operator authenticating the terminal onto GSM is optional.  This will help reduce the handover time.  This is shown below:

Fig. 5.3.4.1 - Call handover sequence from UMTS to GSM.


Fig. 5.3.4.2 - Time sequence of active calls.

If the handover fails, the network should attempt to re-establish the call on the UMTS system, if this fails the call will drop.

A number of issues are highlighted below with the handover:
The delay between the disconnection of the UMTS call and the connection of the GSM call  may lead to poor user experience if not handled correctly
The signalling may become complex in the networks


This could be difficult to perform whilst eg roaming as the 2 operators may be different companies - this will lead to issues over call routing and hence more complexity for the core network

5.3.5 Terminal Type II

This process is similar to the type I terminals.  The only change is that the type II terminal can be already be registered on the GSM network and be able to listen and respond to paging messages on the GSM that are used for call handover.  The terminal will only listen for and respond to paging messages that are related to the call handover. 






Fig. 5.3.5.1 - Call handover sequence from UMTS to GSM.



Fig. 5.3.5.2 - Time sequence of active calls.

The time elapse for terminal type II at handover shall be shorter than that of terminal type I.  If the handover fails, the network should attempt to re-establish the call on the UMTS system, if this fails the call will drop.



5.3.6 Terminal Type III
The terminal shall request a handover to GSM via the UMTS system, the terminal shall be aware if GSM coverage is available hence stopping unnecessary handover requests.  The terminal shall then be paged from the GSM network and the terminal shall respond.  Once a connection has been established with the GSM system the UMTS connection shall return to its idle mode.  So if the GSM connection cannot be made the call reverts back to UMTS. 








Fig. 5.3.6.1 - Call handover sequence from UMTS to GSM.





Fig. 5.3.6.2 - Time sequence of active calls.

The GSM call shall be established before the UMTS call is terminated, this will allow a true seamless handover.  If the call handover fails then the call will remain on the UMTS system.
5.3.7 Network Originated Handover

This scenario may occur when the terminal is on the edge of UMTS coverage with an active UMTS call.  The terminal will make measurement reports to the UMTS system about its environment, the UMTS system may decide that a handover to GSM is required to maintain the call.  The UMTS network shall then inform the terminal to make the handover.  The procedure to perform this handover then follows the same route as described for the terminal originating handover cases above.

5.3.8 General Issues identified to be considered for each scenario identified above and FFS:

Complexity issues - signalling in the network, complexity of the terminal


Delay requirements - at handover between UMTS and GSM systems, particularly for terminal types I & II, and call types ie more delay can be tolerated when web surfing than a speech call

Roaming - handover becomes more complex, and these issues need to be considered











5.3.9 GSM to UMTS

The process of handover from GSM to UMTS will in principle be similar to the handover from UMTS to GSM.  There will have to be further study into this area once the UMTS to GSM handover has been clarified.  Note: there will be issues over bearer selection, QoS issues etc at the point of handover.





 

5.3.10 UMTS to other systems

TS [23.121], 7.7 – Alternate Access technologies to UTRAN (BRAN/HiperLAN)


This type of handover will mainly be used for corporate and home environments.  There are 2 possible network architectures to take into account:

both systems are managed by the same operator

both systems are managed by different operators

In the first case the handover may be simple as all the mobility management and signalling is managed by a single core network, this will allow a fast handover of the call.  The network will make the handover more reliable as it will be able to force the terminal back to the original connection if the handover fails.

In the second scenario the handover will be slower as location information, signalling and routing of the call has to be transferred completely to another network.  If the handover has failed and the first network has passed the call to the other operator there is no chance to re-establish the call.

The complexity of the call handover will vary depending on the other access technology used, eg DECT, BRAN, HiperLAN.







5.4 Evaluation

Most work associated with handover between UMTS and GMS/GPRS is already initiated in the standardisation. The work progresses but it is not sure that it will be finalised for R99. 
1. agree terminal type specifications

2. check that the  new terminal defintions are compatible with all the other sections of this document 
3. Issue terminal types to RAN, SA and CN about the terminal type description and the impacts on each area, eg active call handover implications for signalling through the core network, complete LS by end of next meeting (ie September 99)?

4. Consider these scenarios with regards to other access technologies

5. Review the issue related to PS and CS connections
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