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Concepts and open issues for enhancing DTM for CS Resource Setup
1. Introduction

This document defines the current status of the proposed solution for enhancing the DTM procedures for establishing CS resources when there is an ongoing PS session.  
It brings together the two proposed solutions ([2] and [3]) that were presented in the GERAN#18bis meeting and highlights areas where agreement has been reached and areas where there are open issues.  Where there are two proposals for a part of the solution, the two proposals are compared at a high level.  

It is hoped that this document can be used to clarify the agreed and open issues for this solution.  Once the open issues are agreed, the solution can be incorporated into the DTM concept paper that will eventually be used as a basis for a stage 2 description and for further work to complete the concept.  

2. CS Call Setup during PS Session
The current solution is described in Tdoc GP-041002 but is briefly represented below to make this document self-consistent.  The proposed solution for reducing the PS service interruption time when CS resources need to be established during a PS Session is shown in Figure 1 below.  
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Figure 1
CS Resource Request During PS Session

In this solution the PS session is not dropped, instead the mobile is able to request CS resources via a new message called the Packet CS Request sent on an RLC/MAC signalling channel.  
The network will normally respond to the Packet CS Request message with a DTM Assignment message on the packet signalling channel.  This message may contain the resource description of both the CS and PS resources as it may be necessary to move the PS resources next to the CS resources.  The CS resource will consist of one or more TCHs so that the physical channel combination is TCH + PDTCH (an already defined combination) rather than SDCCH + PDTCH (not currently defined).  
The procedure is completed by the mobile sending an Assignment Complete on the main DCCH.  

The basic call flow is the same in both solutions ([2] and [3]) proposed in GERAN#18bis, but there are currently some open issues concerning the detail of operation.  The following section considers the current state of each of the features associated with this solution.  
3. Features of the Solution
This section breaks down the solution into a set of features.  For each of these features the current status (agreed or open) is shown along with a brief description of the options and the main points relating to each option.  A status of agreed means that either there are no alternatives proposed and no objections raised or that there are alternatives and that one of these is clearly preferred.  The latter case will usually be expressed as a working assumption.  
3.1. Physical Channels

Status: Agreed

The physical channels to be used will be a TCH + PDTCH as this combination is already defined in the standards, whereas the SDCCH + PDTCH combination is not defined.  
3.2. Channels for signalling messages

Status: Agreed
Two possible channels have been suggested for sending these messages.  

PACCH

· Does not link the support of DTM enhancements with the PS Handover feature in Rel6.  
Extended RLC/MAC signalling

· Enable support for longer messages (the DTM Assignment could be more than 2 radio blocks)
· Enables the network to treat this channel with priority by distinguishing it as a signalling channel.  

· Use of this channel would allow upwards compatibility with multiple TBFs in Rel7.  The DTM Assignment message already contains the structures for assigning multiple TBFs in a single assignment but in many cases may require > 2 radio blocks.  

· It could be possible to assign multiple TBFs in one pass for Rel6 using the DTM Assignment command as both network and mobile will already know that multiple TBFs are supported and were previously established.  
Working Assumption: PACCH can be used for these messages, but use of the extended RLC/MAC signalling channel with segmentation support for > 2 blocks should also be allowed.  
3.3. Network Capabilities

Status: Agreed

The concept is for the network to indicate that it supports these DTM enhancements via the GPRS Cell Options IE.  This is conveyed to the mobile in the DTM Assignment message and in PSI.  
3.4. Mobile Capabilities

Status: Agreed
Two options exist which are summarised below:
1.
Always allow the mobile to start the transaction with a Packet CS Request for CS resources.  

· The mobile only sends the message if it is capable of using the new DTM procedures and therefore the network does not need to know whether the mobile is capable of applying these new procedures.  

2.
Allow the network to start the new procedures in some cases such as the proposal in [2] where the network can send the DTM Assignment instead of the packet paging request.  

· This proposed enhancement to the procedures reduces the PS service interruption time but requires the network to know the mobile capability via the MS RAC IE.  
Working Assumption: It shall be clear from each signalling message (type of message, contents of message) whether the enhanced procedure is being used/allowed or not.  

3.5. Types of signalling messages

Status: Agreed
Two options have been proposed so far.  The pros and cons are summarised below.  
1.
Separate RLC/MAC messages for DTM Assignment, DTM Request, DTM Assignment Failure and DTM Reject. 
· Each message can be optimised for radio resource usage.  
2.
A single RLC/MAC message to encapsulate the RR message (Packet CS Command)
· Fewer messages to standardise

· Open for further “tunnelling of RR messages” via the packet resources. 

Working Assumption: The second option of encapsulating the RR messages in a Packet CS Command is assumed as the preferred approach.  
3.6. Initiation of procedure in MT case
Status: Open

There are two main options for initiating the procedure in the Mobile Terminated case.  

1.
The Paging response is taken by the network and turned into a DTM Assignment in the MT case.  
· Reduces the service interruption time.  
· Reduces signalling load on the air interface.  
· Requires the BSS to know the MS RAC (this should be known in packet transfer mode unless one phase access is used).  

2.
Maintain existing call flow with paging triggering a Packet CS Request
· The MS can choose whether to use the enhanced signalling or not.  This option leaves the mobile in charge of requesting CS resources rather than the network deciding on behalf of the mobile.  

· Avoids potential waste of resources by network if mobile doesn’t want to respond to the CS page.  

· Network does not need to know the MS capabilities if the mobile initiates the procedure whereas it does if it sends a DTM Assignment instead of the paging request.  

3.7. Failure of Packet CS Request

Status: Agreed
In [2] it is suggested that the mobile be allowed to make a maximum of M + 1 attempts to send the Packet CS Request on the packet signalling channel.  Having made the M + 1 attempts to send this message, the MS should start a timer (T x).  At expiry of this timer, the CS access procedure should be aborted, the PS resources released and the mobile shall initiate a random access procedure on the RACH.  

Whether the MS can use the existing Max retrans and T3126 currently used with the CHANNEL REQUEST message) or if new parameters are needed is FFS. 

3.8. RR Acknowledgement of DTM Assignment

Status: Agreed
In the current DTM behaviour the DTM Assignment message is sent on LAPDm in acknowledged mode.  This means that layer 3 knows whether the DTM Assignment message was received or not.  The issue here is how this acknowledgement can be provided to the network when the DTM Assignment is sent as an RLC/MAC message.  
Two options are currently seen as possible:

1.
Pass the layer 2 indication to layer 3. 

· Use packet control ack and pass the acknowledgement indication back to layer 3 from layer 2.  
2.
Include a new layer 3 message to explicitly acknowledge the receipt of the DTM Assignment
· This would add complexity and delay (extra messages to the signalling flow).  

· Provides a cleaner layer 2/3 separation.  
Working Assumption: The layer 2 indication is used as an implicit indication to layer 3.  

3.9. Error case DTM Assignment

Status: Open

There is a possible error case when the mobile sends the Packet CS Request on PACCH (or the extended RLC/MAC signalling channel) and then drops the PS resources such that the network cannot send the DTM Assignment command on the packet resources.  
Possible solutions include:

1. The network should ensure that there is always a packet resource available to send the DTM Assignment command by extending DL TBF or even initiating a DL TBF.  Accepting that in this case the PS resources will disappear and the mobile will have to establish a CS session and then re-establish packet resources via existing DTM procedures.  

2. The MS shall not send the Packet CS Request message during the countdown procedure before releasing its only TBF.  
3.10. Resource Assignment

Status: Agreed
Working Assumption: It shall either be possible for the network to allocate CS resources on adjacent TSs to the existing PS resources or the DTM Assignment message shall reconfigure the PS resources when assigning the CS resource.  
3.11. Behaviour when network has a lack of resources

Status:  Agreed
If a network cannot allocate any PS resources in the MS terminated case then it sends the IMMEDIATE ASSIGNMENT message.  When the MS receives this message it releases the PS connection and starts establishment of a CS connection.  

3.12. Multiple TBF Handling

Status: Agreed
It has been suggested in [3] that the multiple TBF handling be similar to the currently defined procedure for DTM assignment of PS resources during a CS call.  In this case only one UL and DL TBF shall be allocated in the initial DTM Assignment (assuming that the PS resources are moved).  The mobile would then know if the network supports multiple TBFs from the indication in the DTM Assignment and may then establish further TBFs via multiple TBF procedures.  
Working Assumption: The DTM Assignment message shall not use the RR Packet Uplink/Downlink Assignment field to describe more than one uplink/downlink TBF during this procedure.  Multiple TBFs shall be established on the PACCH of the assigned PS resource.  
4. Conclusion

This paper has compared the two solutions proposed in GERAN#18bis ([2] and [3]) for enhancing the DTM capability when CS resources are requested and highlighted the main features of a common solution.  Areas of agreement and working assumptions are shown along with open issues.  The main open issues are:
· Whether the network should be allowed to send a DTM Assignment or Immediate Assignment on a packet signalling channel instead of the packet paging request or whether the mobile should always initiate the procedure. 

· How to handle or avoid the error case where the packet resources are dropped before the network can send the DTM Assignment (or other RR message).  

It is hoped that this paper can be used as a focus for further work to find agreed solutions to the open issues.  
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