3GPP TSG SA WG1
S1-IP-000575

17-21 July 2000, Taastrup, Denmark
Agenda item 7.1


Source: 
Rapporteur

Title:
22.129 CR for Release 2000 (Handover requirements - scenarios)

Document for:
Discussion and Approval

Introduction

The attached document presents a CR to TS 22.129 for release 2000 as discussed at the Handover sub-group on 17 July 2000. This CR is a combination of the CRs presented in S1-IP-000137 and S1-IP-000138 (note that the CR to 22.129 in S1-IP-000136 to remove the paragraph on SoLSA requires approval by S1 plenary and has not been included here).

Summary of Changes

The following changes have been included:

1. Definition of service continuity (subclause 3.1) based on that in TR 22.976.

2. Inclusion of text on service continuity scenarios (subclause 4.1 and 4.2) based on TR 22.976.

3. Inclusion (subclause 4.5.2) of GERAN/UTRAN handover performance requirements for IP multimedia service and GPRS.

4. Clarification of requirement (subclause 7.2) on handover from GSM to UMTS.

Proposal

It is proposed that this CR is agreed as reflects the requirements and S1 discusses how best to present this to TSG SA.
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3
Definitions and Abbreviations

3.1
Definitions

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

Connection mode (for a bearer service): characterises the type of association between two endpoints as required by the bearer service for the transfer of information. A bearer service is either connection-oriented or connectionless. In a connection oriented mode, a logical association called connection needs to be established between the source and the destination entities before information can be exchanged between them. Connection oriented bearer services lifetime is the period of time between the establishment and the release of the connection.

Connectionless (for a bearer service): In a connectionless bearer, no connection is established beforehand between the source and the destination entities; the source and destination network addresses need to be specified in each message. Transferred information cannot be guaranteed of ordered delivery. Connectionless bearer services lifetime is reduced to the transport of one message.
GSM coverage: an area where mobile cellular services are provided in accordance with GSM standards

UMTS coverage: an area where mobile cellular services are provided in accordance with UMTS standards.

Multi mode terminal: UE that can obtain service from at least one UTRA radio access mode, and one or more different systems such as GSM bands or possibly other radio systems such IMT-2000 family members.

Handover: The process in which the radio access network changes the radio transmitters or radio access mode or radio system used to provide the bearer services, while maintaining a defined bearer service QoS.

Intra PLMN handover: Handover within the same network, i.e. having the same MCC-MNC regardless of radio access system. Note: this includes the case of UMTS <>GSM handover where MCC-MNC are the same in both cases.

Inter PLMN handover: Handover between different PLMNs, i.e. having different MCC-MNC.

Inter system handover: Handover between networks using different radio systems , e.g. UMTS – GSM.

UTRA Radio access mode: the selected UTRA radio access mode i.e. UTRA-FDD; UTRA-TDD.

Radio system: the selected 2nd or 3rd generation radio access technology, e.g. UMTS or GSM.
Service Continuity: The means for maintaining active services during changes in the coverage areas or their characteristics without the user noticing any change to the service. Service continuity in this context does not include access to services in different coverage areas, for example when roaming.
3.2
Abbreviations

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

UE

User equipment

4
General Principles governing service continuity
This section describes the general principles for service continuity within the UTRAN, within the GERAN and between the UTRAN and other radio systems such as GERAN. As a principle, the requirements on service continuity characteristics should be according to the network on which the service is maintained.
4.1
Service Continuity Scenarios

Service continuity shall support the following scenarios:

1.
Continuity of active CS services when moving within UTRAN, within GERAN and between UTRAN and GERAN coverage areas.

2.
Continuity of active IM services when moving within UTRAN, within GERAN and between UTRAN and GERAN coverage areas (that support those IM services).

3.
Continuity of active GPRS sessions when moving within UTRAN, within GERAN and between UTRAN and GERAN coverage areas.

4.
Continuity of active IM services when moving from UTRAN and GERAN coverage areas (that support IM services) to GERAN coverage area (that does not support IM services but does support CS services). In this case, at least the voice component of the IM service shall be maintained (this requires that the voice component is supported in the CS domain to maintain adequate quality of service). This scenario is required to support service continuity during the transitional rollout period.

5. When in an IM service coverage area with an active CS voice call, it shall to possible to continue a CS voice call as the voice component of a new IM session to

a) enhance the network operator’s traffic management capability;
b) allow the user to add IM components to the original voice call.
These scenarios are shown by the diagram below (the scenarios shown with dashed lines are inter-domain service continuity scenarios):
[image: image1.wmf]help.doc

In the case of service continuity between the IM services and CS services, the following issues are for further study:

a) where multiple voice component are established, the decision as to which voice component is continued;

b) whether multi-party, held calls and wating calls are continued.
Service continuity is not applicable for any call or session using resources specific to the source domain that cannot be maintained using an equivalent service in the target domain.
4.2
Service Continuity requirements

The table and text in this section show the service continuity requirements derived from the scenarios described above.
For all scenarios, the specifications shall cover both service continuity within the same PLMN (intra-PLMN) and between PLMNs (inter-PLMN) including the case where the PLMNs involved are operated by different network operators.
4.2.1 Service continuity for CS and IM services
The scenario numbers in this table refer to the scenarios in section 4.1.


To CS services


To IM services


To CS ANSI 136 basic services (Note 2)


UTRAN
GERAN
UTRAN
GERAN


From CS services
UTRAN


Yes -

Scenario 1
Yes - 

Scenario 1
 Yes – Scenario 5
(note 1,3)
 Yes – Scenario 5
(note 1, 3)
FFS


GERAN


Yes – Scenario 1
Yes – Scenario 1
 Yes – Scenario 5
(note 1, 3)
 Yes – Scenario 5
(note 1, 3)
FFS

From IM services
UTRAN


Yes – Scenario 4
Note 4
 Yes – Scenario 4
(note 4)
Yes – Scenario 2
Yes – Scenario 2
FFS


GERAN


Yes – Scenario 4
Note 4
 Yes – Scenario 4
(note 4)
Yes – Scenario 2
Yes – Scenario 2
FFS

From CS ANSI 136 basic services (Note 2)
FFS
FFS
FFS
FFS
Out of scope

Note 1: 
Service continuity of IM Services is not applicable to and from GERAN Release 99 as the IM Services service classes are not supported by GERAN Release 99. Note that the "voice-only" service is seen as a special case of the IP Multimedia service.

Note 2: 
Requirements dependent on the result of the associated work item (UMTS Interworking with ANSI-41 networks).

Note 3:
Service continuity of a CS voice call to a voice component of an IM session.

Note 4:
Service continuity of any voice component of an IM session to a CS voice call.

4.2.2
Service continuity for GPRS
Service continuity of GPRS sessions (conversation, streaming, interactive and background) is required within the GERAN, within the UTRAN, and between the UTRAN and GERAN (scenario 3 in section 4.1 above).

Note: 
Service continuity for conversational, streaming and interactive GPRS sessions is not applicable to and from GERAN Release 99, due to the lack of support for the conversational, streaming and interactive GPRS within  GERAN Release 99. In the case of continuity to GERAN R99, although the QoS required may not be available in the target, the bearer shall be maintained as long as possible. The user makes the decision whether to continue with the call based on the application behaviour.









































4.3
Requirements for Service Capabilities

UMTS standardises service capabilities, not services. As part of the service capabilities it is envisaged that applications may wish to respond to events related to handover that either has occurred, is about to occur or could potentially occur. The service capabilities described in this section should be available at least to UE hosted applications.

The following list is of uses is exemplary and is not intended to be exhaustive:

-
An application may wish to accept or reject offered QoS;

-
An application may wish to cope to the effect that handover has on a service, for example facsimile retransmission;

-
An application may wish to preferentially choose radio resources, for purposes such as SoLSA.

It is therefore required that the service capability set available to an application be able to provide an indication that handover has occurred or could occur with information about the type of handover and radio resources involved. The service capabilities should support QoS negotiation.

4.1.1
Support of localised service area (SoLSA)

The UMTS service capability set shall support the Localised Service Area (LSA) concept. It shall facilitate the creation of applications that implement user-dependent radio resource selection based on LSA (e.g. when user is located at his office, radio coverage provided with indoor radio solutions should be preferred). This may cause handover to take place within UMTS or into other radio systems. Corresponding GSM feature has been specified in [2].

4.4
General Operational Considerations

4.4.1
Coverage environment

Mechanisms defined to support service continuity between UMTS and other radio systems (such as other IMT 2000 family members, or GSM) or UTRA radio access modes should effectively cope with a number of coverage scenarios:

-
Limited UMTS coverage in a 'sea' of coverage provided by another radio system or UTRA radio access mode,  or, vice-versa;

-
Selective operation at a geographical boundary, with extensive UMTS coverage on one side and extensive coverage from another radio system on the other side;

-
Geographically co-located areas of UMTS coverage and another radio system.

However the standards should impose no restrictions or assumptions on how an operator might deploy or operate the network in both GSM and UMTS.

4.4.2
Inter PLMN Handover Issues

Handovers to support service continuity between PLMNs should remain an optional feature to implement. It is envisaged that handover would take place due to changing radio conditions caused e.g. by movement of the terminal causing it to leave the coverage area of a PLMN.

The following networks may be involved with an inter-PLMN handover procedure. These concepts are illustrated in Annex A:

-
The user’s home network, i.e. the operator where the user’s subscription may be found;

-
The user’s visited network where the subscriber user is currently registered, i.e. the network where the subscriber user has performed the last successful update location procedure. As long as the subscriber user is roaming within the home network, home and visited network are identical;

-
The user's serving network covering the cell that serves the subscriber. After successful completion of the update location update procedure, the serving network is identical with the visited network. After an inter-PLMN handover, the visited network is different from the serving network until a location update procedure has been successfully completed (excepted the case that the subscriber returns into the visited network);

-
The target network covering candidate target cell(s) for inter-PLMN handover. The target network has overlapping radio coverage with the serving network but not necessarily with the visited network.

The minimum requirements for inter-PLMN HO are:

-
Continuity of an active call across the handover procedure, where this would be possible for intra-PLMN handover;

-
Charging, billing and accounting for inter-PLMN handover should be according to the principles defined in [3]. For R'99 the mechanisms currently used in GSM should be provided as a minimum (charging for handover leg is based on vistited network tariff, etc., settlement between operators is based on bulk metering, etc.);

-
The ability to check with the home network whether the user is permitted to handover  from the visited network to a target network;

-
The decision whether the handover request is accepted must be taken by the target network;

-
Invocation of the handover procedure only occurs if the target network provides the radio channel type required for the respective call;

-
The avoidance of "network hopping", i.e. successive handover procedures between neighbouring networks for the same call;

-
The possibility of user notification of inter-PLMN HO (e.g. possible tariff change) when it occurs.

For R99 there can only be one target PLMN for HO in addition to the serving PLMN for R99 in a given geographical area.

4.4.3
Charging and Network Management

Means shall be standardised which allow charging records to record the time of handover in the case of inter-PLMN operator handover. Charging records must be able to reflect the level of UTRA radio access, operation mode and network type after handover.
The issue of charging and billing for a call or session that is the subject of handover between CS CN domain and IM CN subsystem is for the specific PLMN operator to resolve; it is not an issue for standardisation. Charging records shall, however, provide sufficient information for the operator to identify those calls or sessions that have been the subject of inter-domain handover.
A capability to provide network management information relating to frequency of occurrence and type of handover should be defined.

4.4.4
Cost and efficiency

The UTRAN standards shall facilitate the cost-effective implementation both on the network and on the terminal side, of multi mode operation between GSM and UMTS. Impacts on the GSM network shall be minimised. Such handover shall not require user intervention.

4.4.5
Security

Security requirements relating to handover shall be elaborated in a separate document ([4]), but should embody the principle that handover shall not compromise the security of the network providing the new radio resources; the (possibly different) network providing the original radio resources; and the terminalUE. The security mechanisms should also cater for appropriate authentication processes and meet the requirements of national administrations in terms of lawful interception.

4.5
Performance Requirements

4.5.1
Temporary degradation of service caused by handover

During intra UMTS handover or handover from UMTS to GSM, degradation of service shall be no greater than during intra GSM handover.

The duration of the discontinuity experienced by PS and CS real time services should be shorter than that in the handover of GSM CS speech calls. 
Table 2 in the section below give the absolute requirements for IP multimedia services and GPRS.

4.5.2
GERAN/UTRAN handover performance requirements for IP multimedia service and GPRS

Service Classes
Application
Degree of symmetry
Data rate
Key performance parameters and target values





Max. service interruption (Audio/Video mute)
User Data Transmission Requirement 






Max. data trans. Delay
Max. service impact
Information loss

Conver-sational Class
Voice
Two-way
4-25 kb/s
<=150ms
TBD
NA
TBD

Streaming Class
Streaming audio
One-way
32-128 kb/s
TBD
TBD
NA
TBD


Streaming video
One or two way
32-384 kb/s
TBD
TBD
NA
TBD


Bulk data transfer/ retrieval
One-way

NA
TBD
TBD
None

Interactive Clss
Interactive best effort data
Two-way

TBD
TBD
TBD
None

Background Class
Best effort data
One-way

NA
TBD
TBD
None

Table 2: GERAN/UTRAN service continuity performance requirements for IP multimedia and GPRS

TBD:
To Be Determined. It is very important to get these TBD replaced with true value as soon as possible

NA:
Not Applicable

None:
Not allowed
****   NEXT MODIFIED SECTION    ****

7

Requirements for Handover from GSM to UMTS

7.1
Operational Requirements

7.1.2
GSM bands

The standard shall support handover from any combination of GSM bands supported by the GSM standards. 

7.Performance Requirements

During handover from GSM to UMTS,porary degradations shall be no greater than for GSM to GSM handovers.




























� EMBED PowerPoint.Slide.8  ���








� Nick Sampson, Orange PCS Ltd





[image: image2.wmf]GERAN

IM + CS

UTRAN

IM + CS

GERAN

CS

4

1

5

2

4

5

3

_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





_1025380104.ppt








GERAN

CS



GERAN

IM + CS



UTRAN

IM + CS







4

1

5



2



4



5



3








