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PS Handover Principles

1 Background

It is desirable that the GERAN PS Handover procedures are aligned with existing UTRAN counterparts and that they support a flexible network upgrade path. This documents propose a few improvements to the agreed principles in the TR on Conversational services (Ref. [1]).

2 Objectives

We address the following objectives:

· Minimize impacts on UTRAN and CN by using the UMTS syntax, only with (slightly) different signals on the GERAN side.

· Flexible upgrading of network nodes

· Enable extension to combined CS+PS handover while keeping to the above principles.

It should be noted that there is no foreseen impact on the mobiles, we discuss only the network procedures. It is expected that a Release 6 mobile will perceive either the “Handover” or the “non-Handover” procedures, once the network has selected the procedure. 

3 Node decisions 

3.1 Assumptions

It is assumed that the PS Handover procedure includes the following sub-procedures in order to reduce interruptions:

· Allocation of physical resources 

· Allocation of P-TMSI when MS is in source cell

· SI/PSI transferred in source cell (essential parts)

Hence, PS Handover Required triggers all the sub-procedures above.

Optionally PS Handover may also include

· Bi-casting of user data

· Data suspension or other procedure to minimize data loss

3.1 Node responsibilities

	No
	Decision
	MS/UE
	S-BSS
	S-SGSN
	T-SGSN
	T-BSS

	1
	Initial decision to trigger HO 
	
	Resp.
	
	
	

	2a
	Decision to accept HO request
	
	
	
	
	Resp.

	2b
	Decision to reject PS Handover procedures
	
	
	
	
	Resp.

	3a
	Decision to allocate resources to the PFCs
	
	.
	
	
	Resp.

	4a
	Decision to choose HO with or without bi-casting;
	
	Recommending 

(FFS)
	Resp.
	
	

	5a
	Final decision to execute the HO
	
	Resp.
	
	
	

	5b
	Final decision to execute non-HO procedure
	
	Resp.
	
	
	

	6a
	Decision to revert to old cell
	Resp.
	
	
	
	


3.1.1 Decision to perform handover

The source BSS has the responsibility to decide if and when an MS is subject to handover and to initiate the handover preparation phase (Agreed Principle in ref. [1]). 

The source BSS shall only request PS handover for one cell in each PS Handover Required message (Implicitly agreed in ref. [1]; based on RANAP methods [2]. Needed if the procedure shall later be expanded to combined/co-ordinated CS+PS Handover using existing UMTS procedures.)

3.1.2 Decision to allocate resources to the PFCs subject to handover

The target BSS has the responsibility to decide which PFCs are accepted to handover (i.e. created) and decide if radio resources shall be pre-allocated in the target cell based. The decisions are based on the cells capability to fulfill the QoS for the PFCs (Interpretation of agreed principle in ref. [1]). 

The target BSS shall indicate back which PFCs have been created and which ones have been assigned resources (Interpretation of agreed principle in [1], based on RANAP methods [2]).

Example: a streaming PFC for “Push to talk”, which had no physical resources in the source cell (visible in the ‘source to target cell information’) may be accepted, since resources are available if the user wants to talk, but not be pre-assigned any physical resources in the target cell.

3.1.3 Decision to accept handover request

The target BSS has the responsibility to decide if the PS Handover procedure shall be accepted (Agreed Principle in ref. [1]). 

‘Accept’ means (a) accepting the PS Handover procedure and (b) allocation of physical resources
 for at least one PFC. (New principle)

3.1.4 Decision to reject PS Handover procedures

The target BSS has the responsibility to reject the use of the entire PS Handover procedure. In this case target SGSN releases all allocated resources. The target BSS should indicate if the reason is lack of resources, no need to assign any physical resources to fulfill QoS or lack of support for the PS Handover procedure (New principle based on UTRAN, since the reject procedure exists in [2])

This procedure is primarily intended for a transition period, when some Release 6 nodes may not have implemented all new modes, but should not be excluded as candidates. The target BSS should only choose this alternative based on the cells capability to fulfill the QoS for the PFCs, once the mobile is operating in the target cell. 

3.1.5 Final decision to execute the handover

In case the PS Handover procedure was accepted by the target BSS, the source BSS has the final responsibility to decide if the handover shall be executed or cancelled (Proposed principle in accordance with UTRAN [2])
. 

If the source BSS accepts, it will forward the PS Handover Command to the mobile. 

If the source BSS does not accept (e.g. based on not enough accepted PFCs), it will send a PS Handover Cancel to the source SGSN, thereby clearing any reservations made in the CN or the target BSS.

3.1.6 Final decision to use non-HO procedures

In case the PS Handover procedure was rejected by the target BSS, the source BSS should consider the reason when deciding if the same target cell shall be used with non-HO procedures or another target cell should be chosen. (New principle, based on UTRAN [2])

In case the same target cell is chosen after the PS Handover rejection, the source BSS will use non-HO procedures to transfer the mobile (Packet Cell Change Order, NACC, etc.). 

3.1.7 Decision to choose HO with or without bi-casting

In case the target BSS accepts the PS Handover the target SGSN shall provide an address where duplicated user data can be sent, but the source SGSN has the final responsibility to decide if handover with or without bi-casting shall be used. (New principle based on RANAP [2])

This decision is based on

· QoS parameters + Indication of preferences from the source BSS  (New principle based on RANAP [2], where the SRNC performs both BSS and 2G-SGSN tasks)

The decision shall be taken at the latest before the source SGSN sends the PS Handover Command message to the source BSS. 

3.1.1 Decision to revert to old cell

In case the mobile will fail to synchronise 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”. (New principle based on [2] in order to avoid impacts on UTRAN or future combined CS+PS procedures).

This implies that the source BSS does not release old channels until it gets a “HO Complete” message back (or a time-out occurs). 

4.
Proposals

Proposal 1: The source BSS shall only request PS handover for one cell in each PS Handover Required message

Proposal 2: Accepting a PFC in the target BSS does not necessarily mean that Um resources are pre-allocated.

Proposal 3: The PS Handover procedure is only performed when the target pre-allocates resource for at least one PFC.

Proposal 4: The target BSS has the responsibility to reject the use of the PS Handover procedure, but should indicate the reason in the Cause value. In this case no resources are pre-allocated in the target cell

Proposal 5: The source BSS has the final responsibility to decide if the handover shall be executed or cancelled

Proposal 6: In case the PS Handover procedure was rejected, the source BSS should consider the cause when selecting the target cell and procedure.

Proposal 6: The source SGSN has the final responsibility to decide if handover with or without bi-casting shall be used. The target SGSN shall provide an address where duplicated user data can be sent.

Proposal 7: 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”.

4 References

TR “Support of Conversational Services over the PS domain” V0.9.0

RANAP 25.413 V5.6.0

Appendix: proposed added signaling diagrams

Two examples are presented below to illustrate the principles. New message names are derived from UMTS equivalents.

4.1 Inter SGSN HO, Preparation phase, Handover Reject
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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.
4.2 Inter-SGSN GERAN to UTRAN Handover Cancel
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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. 


































� Carrier, time slot(s) , sometimes TBF(s)


� This section does not apply for mixed R6- and pre-R6-nodes


� A suitable message is an equivalent of the UMTS Relocation Failure signal, using the Cause Value “Unable to establish during Relocation”. By using an existing procedure, the CN will clear any preparations for the impending PS Handover


� This is needed for inter-RAT PS Handover without UTRAN impact. It is also needed if combined CS+PS Handover shall be added later using UTRAN methods.
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1. Any phase from PS Handover Required has been sent but before Handover Command has been sent to the mobile































4. PS Handover Cancel Ack



























6. Iu Release Complete















2. PS Handover Cancel







5. Iu Release Command







3. Abort







GGSN







3G



SGSN







2G



SGSN







Source BSS







Target



RNSS







MS
















































