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1 Purpose

The purpose of this paper is to complete the specification of the directed retry in UMTS which is currently incomplete for a safe multi-vendor inter-working.

2 Background   

The Directed Retry in GSM is part of the assignment procedure, which is fully controlled by the MSC:

· assignment failure message back from the BSS-A is not necessary,

· MSC can retry an handover to another cell if it failed to the first, and this, several times,
It should be noted that the possible actions of the MSC are well specified in TS23009 in section 14.1.

To the opposite in UMTS/

· the assignment phase has been clearly already terminated when the first relocation message is sent out by RNC to try the first cell,

· the relocation is then in control of the SRNC, not the MSC,
· the Directed Retry is clearly defined as one assignment followed by relocation procedureS in UMTS in plural form in TS25413, i.e. "It is triggered by the RAB Assignment procedure and employs relocation procedures".
· if another cell is tried, it will be therefore triggered by the RNC

Therefore, it is ambiguous to determine which node has the control after failed Directed Retry. It falls between assignment (MSC control) and relocation (RNC control).
3 Introduction  

The current text for unsuccessful Directed Retry description in TS23009 for UMTS has obviously been copied from GSM case (despite the differences highlighted above) and suffers from ambiguities:
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Figure 40b: Example of a Directed Retry Intra-3G_MSC UMTS to GSM Handover Procedure

If a failure occurs during the handover attempt, for example Iu-RELOCATION FAILURE returned from RNS-A or A-HANDOVER-FAILURE from BSS-B then 3G_MSC‑A will terminate the UMTS to GSM handover to BSS-B. Under these conditions 3G_MSC‑A may optionally take one of a number of actions:

i)
send an Iu-RELOCATION-PREPARATION FAILURE to RNS-A, if an Iu-RELOCATION-COMMAND has not already been sent;

ii)
retry the assignment procedure to RNS-A, if the failure message was returned from RNS-A. This option is additional to those for normal handover;

iii)
Clear the complete call.

There are three problems with this description:

Problem-1 : Failure before the start of the relocation preparation

The case where RNC decides to cancel the directed retry between the sending of the RAB Assignment Response and the sending of the Relocation Required message is not defined.
Problem-2: Failure after unsuccessful relocation preparation (bullet 1&3):

If the MSC doesn’t clear the call (bullet-3), it should send a Relocation Preparation failure to the RNS-A ( bullet-1). The behaviour of the nodes (in particular the RNC) is then not defined.
Problem-3: Failure after successful preparation (bullet 2)
The Iu-Relocation Failure message cannot be sent by source RNS-A (in bullet 2). In RANAP, the message that should be used here is normally a Relocation Cancel message. So TS23.009 needs to be updated here.

4 Description of the failure before the preparation (Problem-1)

The RNC could cancel the directed retry after the RAB Assignment Response has been sent and before the actual sending of the Relocation Required message. This could be due to: e.g. failure in the RNC, no suitable target cell found in time, etc…
Whereas the relocation procedure itself owns a Cancel message, it cannot apply here since the Relocation Required has not yet been sent.

If the RNC cannot proceed with the relocation, the RNC could:
· Do nothing (wait for a decision from the CN but in that case a timer should be defined in RANAP the same way as Treloc timers are currently defined),

· Send Iu Release Request,

· Send another RAB Assignment failure cause (directed retry ) ?

Another possibility is to conclude that an RNC may never fail before the preparation because it should send the RAB Assignment Response immediately before the Relocation Required when it is sure to be capable to send it. But this may be incompatible with the timer Trabassgt running in the CN.
Conclusion: it is proposed to go for solution one: do nothing, meaning that the CN is assumed to have started a timer upon reception of the RAB Assignment Response with cause directed retry i.e. considering this message as if it had sent a class1 message to which it expects a response from the RNC. 

This also means that the RNC shall rely on MSC action and not send an Iu Release Request.
5 Description of the failure after unsuccessful preparation (Problem-2)
Failure from BSC-B in GSM
In GSM, the source BSC can send a list of cells in the HO Required message, allowing MSC for several retries as shown below:
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Once the MSC has tried several cells, the reception of the A-Handover –Required-Reject will mean the end of the directed retry process to the BSC.  
Failure from BSC-B in UMTS
The RNS-A receives a Relocation Preparation Failure message. Both MSC and RNC are aware of the handover failure for the first target cell attempt.
Whereas in GSM, it was clearly the MSC which takes over control and can try again the same cell or another cell,
In UMTS, it is undefined which node controls the Iu after the Iu-Relocation Preparation Failure message. Control of the Iu after the relocation preparation failure could be either:
· granted to the MSC because it masters the hanging Iu signalling connection (since the relocation preparation procedure has been terminated). Since it is aware of the failure, it could thus either decide to retry a new assignment procedure or release the Iu.

· granted to the RNC since it is the one that is capable to trigger any subsequent attempt towards another cell when made aware of the failure. Indeed, only one target cell-id is indicated in a Iu-Relocation Required message to the opposite of a Handover Required in GSM so that only the RNC can know about a suitable next cell to try, which the MSC cannot.

However, if both MSC and RNC wish to take over control, this leads to a race condition with possible damaging conflicting actions.
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Therefore it should be clearly stated that an RNC may send a subsequent Relocation Required for directed retry in order to try another cell and that the MSC shall not release the Iu immediately.  
It should be also clearly stated that this subsequent Relocation Required towards another target cell is assumed/expected to be decided by RNC alone and that the MSC doesn’t need to send a subsequent RAB Assignt Request to trigger that second attempt to another target cell.
6 Description of the failure after successful preparation (Problem-3)

This case corresponds to the case where the UE returns to the old channel because it failed to connect with the target BSC after the successful preparation.
The source RNC will inform the MSC with the Relocation Cancel message that can thus release the resources prepared on target side. In addition to the correction needed on TS23.009, the same issue as problem-2 occurs between RNC and CN which are both aware of the unsuccessful directed retry.

The same conclusion could be taken also here that nothing prevents a subsequent attempt by RNC towards another second target cell and that MSC shall not release the Iu immediately.
7 Conclusion and Proposal  

It is proposed to clarify the directed retry unsuccessful outcome to avoid IOT problems. This is proposed in the attached CRw709/710 Tdocs 1548/1549 (problem-2).
Once problem-1, problem-2 and problem-3 are solved, Nortel volunteers to liaise CN1 (Tdoc 1550) to update TS23.009 in consistency with RANAP and RAN3 conclusions.
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