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PS Handover Principle – Input to TR

Background

This paper introduces some changes in the TR for support of Conversational service in GERAN in relation to the GP-032581 and GP-032600 contributions and discussion during the GERAN WG2 session.
4.1 Radio Resource Management (RRM)

4.1.1 Functional Scope of RRM

This section identifies the expected services/information transfer to/from other protocol layers, which in conjunction with new resource management procedures, forms the Radio Resource Management necessary to support conversational services for PFCs subject to handover.  It is divided into two sub-sections, one addressing the BSS side and the other addressing the MS side.  

4.1.1.1 BSS Side

Protocol entities involved in the radio resource management aspects of handling conversational services in the PS domain for A/Gb mode are: GRR, BSSGP-PFM, RR, RLC/MAC and LAPDm (FFS).  

4.1.1.1.1 Base Station Subsystem GPRS Protocol (BSSGP)

BSSGP is expected to provide the signalling channel for PS Handover related signalling between the CN and the BSS.  

The application entity that supports the actual PS handover related signalling between the CN and the BSS is PFM.  Messages sent by PFM and carried by BSSGP during the PS Handover procedure include:

· PS Handover Required

· PS Handover Request

· PS Handover Request Ack

· PS Handover Complete

· PS Handover Command

· PS Handover Cancel

· PS Handover Cancel Ack

· PS Handover Failure

· PS Handover Preparation Failure
BSSGP must be able to distinguish such signalling messages from other BSSGP messages in order to route them to the correct entity.  It is also desirable that such messages can be treated with priority on the Gb link such that the handover procedure is not unduly delayed.  

The services required from the BSSGP layer can therefore be summarised as:

· Transmission and reception of PS Handover related messages (i.e. PFM messages) over the Gb interface. 

· Routing of PS Handover related messages to the PFM entity.  

· Handling of PS Handover related messages with the appropriate priority.  

The BSSGP-PFM entity in the BSS is expected to determine whether or not a PFC is subject to handover based on the configuration information received from the SGSN (e.g. via the CREATE-BSS-PFC message).

4.2 PS Handover for Conversational services

4.2.1 General 

The PS Handover for Conversational services is characterized by its acceptance of a certain amount of packet loss (= Lossy PS Handover) but also a need for short end-to-end delay. This is also reflected in the procedures defined below. 

4.2.2 Agreed Handover Principles

1. It is the PFC that is subject to handover.

2. The source BSS makes the decision to initiate the handover preparation phase when required for PFC(s) subject to handover.

3. Information pertaining to all PDP contexts and PFCs relating to the MS should be sent from the source SGSN to the target SGSNin the handover signalling regardless of their QoS.

4. The target BSS should make the final decision on which PFCs are subject to handover and to assign resources over the Um interface in the new cell. This decision is based on the target BSS being able to fulfil the QoS for these PFCs. 

5. The source SGSN decides whether and when bi-casting or packet forwarding should be used.
Editor’s Note:  The definitions of bi-casting and packet forwarding are currently under discussion in GERAN2. The TR will be updated with the agreed definitions.
6. It is not required to have resources allocated in advance for bearers which themselves are not determined to be subject to handover by the target BSS. 

7. How the target BSS decides which PFCs to accept and which to reject should be implementation specific.  

8. For the “PS Handover for Conversational”, bi-casting of data is performed from the source SGSN to the target BSS in all handover scenarios (intra BSS, intra SGSN-inter BSS, inter SGSN, Inter RAT); an optional optimisation for intra BSS handover will allow the BSS to perform bi-casting or data forwarding.

9. An explicit Routing Area Update procedure is performed (if required) when the HO procedure is terminated. A new RAU Cause value (= RAU after HO) may be added.

10. The explicit RAU should not contain the following message sequences that are performed already during the handover procedure:

· Transfer of contexts between SGSNs (inter SGSN case);

· Update of PDP Contexts in the GGSN (inter SGSN case);

· Exchange of SNDCP sequence numbers (inter SGSN case);

· Allocation of P-TMSI.

11. Uplink and downlink data transfer continues during the explicit Routing Area Update procedure. This is possible because of certain RAU centric functions (e.g. PDP Context Update) that are performed during the handover execution phase.

12. The service shall support intra BSS, intra SGSN-inter BSS, inter SGSN and inter RAT scenarios.

13. As a conversational service only accepts a certain maximum delay the MS may throw away packets available for transmission in the uplink during the ongoing handover procedure.

14. The source BSS shall only request PS handover for one cell in each PS Handover Required message.

15. The PS Handover procedure is only performed when the target pre-allocates resource for at least one PFC. In case the target BSS cannot allocate resources for at least one PFC the target BSS should reject the PS Handover request.
16. In case the mobile fails to synchronize to the target cell within a timeout period after having received a PS Handover Command, then it decides to revert to the old cell and the old “channels”.
17. Information pertaining to the PFCs subject to Handover should be transferred from the Source BSS to the Target BSS in the source to target transparent container.
4.2.3 PS Handover Procedures

4.2.3.1 General

The PS Handover procedure is used by the GSM network to force an MS with one or more packet flows to move between 2 cells where resources are pre-allocated in the target cell. As the cells can be located either within the same BSS (Intra BSS HO) or in different BSSs within the same SGSN (Intra SGSN HO) or belonging to different SGSNs (Inter SGSN HO) or in systems with different radio access types (Inter RAT HO) different scenarios have to be considered. In order to simplify the implementation, the same basic principles are used for all types of scenarios.

For each scenario the PS handover procedure is sub-divided into:

· a preparation phase and 

· an execution phase.

These procedures are further described below.


Note: For Mobility Management procedures, see Annex A.1.

4.2.3.2 PS Handover preparation phase

The procedure starts when a source BSS decides to request handover of an MS with one or more PFCs subject to handover. The trigger for this decision can either be based on measurement reports sent from the MS to the network, or indication from the MS that a new and better cell has been detected (NACC based) or on other implementation specific criteria. Support for blind handover should also be considered.

The preparation also involves reservation of SNDCP/LLC resources in the target SGSN (in the inter SGSN case) and reservation of radio resources in the target BSS. The reservation is done before the MS is ordered to go to the new cell by the PS HANDOVER COMMAND message.

4.2.3.3 PS Handover execution phase

The PS Handover execution phase for PFCs that require short delay is based on the concept that as soon as radio resources are reserved in the target BSS, the source SGSN starts to bi-cast the received packets both to the source BSS and to the target BSS (In the intra BSS HO case, the source and target BSS is the same entity). The target BSS will start ‘blind’ transmission of the DL RLC/MAC blocks over the reserved radio resources and the source BSS will order the MS to handover to the new cell. When the MS has informed the target BSS and the SGSN of its presence in the target cell by the PS HANDOVER COMPLETE message, the SGSN redirects the downlink packets to be sent only to the new BSS. 

When handover has to be performed for an MS with multiple PFCs active, one or more of all active PFCs subject to  handover shall be handed over to the new cell. The PFCs that do not receive handover treatment may also be moved to the new cell however their TBFs will be re-established upon arrival in the new cell. 

4.2.4 PS Handover Signalling Procedures

<Note: The signalling procedures in this section are only intended to provide an initial overview and should not be considered to be complete. Further details need to be studied and agreed within TSG GERAN and TSG CN>

<Note: The current signalling procedures shown below are not covering procedures for performing Location Area Update during the PS handover. This is for further study.>

5.3.4.5
HO Cancellation
5.3.4.5.1 General
Instead of performing the handover, the source BSS may at any time during the handover procedure up to the time when the PS Handover Command is sent to the mobile station cancel the handover. The reason for canceling can be e.g. due to a timer expiration or due to other events within the source BSS and is initiated by sending a PS Handover Cancel message to the SGSN. The signaling procedure for the Inter-RAT HO Cancellation is shown in section 5.3.4.5.2. similar procedures is used in the other handover cases.
5.3.4.5.2 Inter-SGSN HO Cancellation; signaling procedure
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Figure 2: Sequence diagram for inter-RAT PS handover cancellation (GERAN -> UTRAN).

1. The source BSC decides to cancel the previously requested PS handover. This may be due to failed coordination with the CS domain, not enough accepted PFCs, dropped mobile, that the source has requested several target cells simultaneously or any other reason. 
2. The source BSC sends a PS Handover Cancel message (TLLI, Source Cell Identifier, Target ID) to the old SGSN.
3. The old SGSN terminates the PS Handover to the target cell by sending an Abort message  (IMSI, Source Cell Identifier, Target ID, SGSN Address) to the new SGSN.


NOTE:
If one target SGSN was chosen among a pool, then the Abort message is sent to the same SGSN.
4. The PS Handover message is acknowledged. This is done immediately, since there is no acknowledgement from the target side. Failures here will be resolved by time-outs, i.e. the Cancel procedure is intended to reduce the time to recover.
5. The new SGSN clears the reserved resources in the target by sending an Iu Release Command message (Cause) to the target RNC. 
6. After all resources are cleared, the target RNC shall send the IuRelease Complete message (RAB Data Volumes, RABs released) to the new SGSN. 


5.3.4.6
HO Reject
5.3.4.6.1 General
The target BSS has may reject the use of the PS Handover procedure in case it cannot allocate resources for any of the PFCs requested in the PS Handover Request message. In this case the all resources in the target BSS and SGSN associated with the MS will be released. The signaling procedure for the Inter-SGSN HO Reject is shown in section 5.3.4.5.2. similar procedures is used in the other handover cases.

5.3.4.6.2 Inter-SGSN HO Failure; signaling procedure
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Figure 1: Conversational PS Handover - Preparation Phase; Inter SGSN case

1. No change to existing text. 

2. No change to existing text.

3. No change to existing text.

4. No change to existing text.

5. After clearing of any reserved resources the target BSS sends PS Handover Failure message (Cause, Source Cell Identifier, Target Cell Identifier) to the new SGSN. 
6. When the new SGSN receives the PS Handover Request Failure message it clears any reserved resources (e.g. PDP context, P-TMSI) for this mobile and sends the Prepare PS Handover Response message (IMSI, Cause, Source Cell Identifier, Target Cell Identifier, SGSN Address) to the old SGSN. 

7. When the old SGSN receives the Prepare PS Handover Response message it sends a PS Handover Failure message (Old TLLI, Cause, Source Cell Identifier, Target Cell Identifier) to the source BSS.
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