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1 Introduction

Dual Transfer Mode (DTM) is a Release 99 feature for which standardisation is assumed to be completed.  DTM introduced new functionality that allowed both CS and PS connections to co-exist without the need to operate in two different frequencies.

The diagram below illustrates the transitions to and from the different RR modes of operation (see 3GPP TS 43.064 [2]).
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In the original standardisation of DTM, a likely event or a possible area of functionality was not defined properly. The issue in question is whether or not the DTM ASSIGNMENT COMMAND message can be used to reallocate all the resources of an MS (i.e. both the RR connection and the GPRS channels). The authors of this paper have since assumed that this possibility exists in the DTM specifications. However, other contributing delegates may have a different understanding.

The reception of the PACKET ASSIGNMENT and PACKET NOTIFACTION messages whilst in DTM has similar issues. Although there are no different understandings in this case, the behaviour of the MS should be specified in order to avoid incompatible interpretations of the standard.

2 Issues to be solved

There are three issues that require agreement. They relate to the reception whilst DTM of the following messages:

1)
the DTM ASSIGNMENT COMMAND message,

2)
the PACKET ASSIGNMENT message and 

3)
the PACKET NOTIFICATION message.

2.1
DTM ASSIGNMENT COMMAND

There are options to solve this lack of specific behaviour, depending on whether or not the DTM ASSIGNMENT COMMAND message can be used while in DTM to change all the resources of the MS.

2.1.1
DTM ASSIGNMENT COMMAND not supported while in DTM

Even if it is agreed that this message should not be used while in DTM, it is still possible to receive it; e.g. error on the network side and, typically, race conditions in the transition to DTM. It therefore needs to be specified what the behaviour of the MS is when it receives a DTM ASSIGNMENT COMMAND message while in DTM.

In this case there are two options: the first would be to discard this message; the second, and perhaps more sensible option, would be to treat the DTM ASSIGNMENT COMMAND message as an ASSIGNMENT COMMAND message. It should be then specified that the MS would act only on the CS information contained in the message, discarding the PS information.

Note that this solution introduces an additional break in the packet service. The service break is introduced because the MS has to drop packet resources and return to dedicated mode before reallocating the CS resource. Once the MS is successfully operating on its new CS allocation, the PS resources can be established utilising the existing DTM establishment procedures.

2.1.2
DTM ASSIGNMENT COMMAND supported while in DTM 

In this case, if an MS in DTM receives the DTM ASSIGNMENT COMMAND message, it shall reallocate both its CS and PS resources to specified timeslots, discarding the old resources on successful establishment. The DTM ASSIGNMENT message is treated effectively as a combined ASSIGNMENT COMMAND and PACKET ASSIGNMENT message.

If the CS resources are successfully reallocated, but there is a problem with the reallocation of PS resources, the MS shall return to dedicated mode, with a subsequent attempt to enter DTM. The MS will follow the procedure for DTM establishment using the DTM ASSIGNMENT COMMAND message in dedicated mode.

If the assignment of the dedicated resource fails, the MS shall return to the old channel, send a DTM ASSIGNMENT FAILURE message and discard any PS resources. The MS can again follow the existing procedures for DTM establishment in dedicated mode.

The reception of this message while already in DTM is not fully described explicitly in the standards. However, there are two sentences confirming this possibility:

1)
In 3GPP TS 03.55 [1], clause 7, DTM operation: "The mobile station shall not accept a packet assignment command (addressed to it on the PACCH) that changes the frequency definition of the PDCH. Such change shall be done by means of a DTM Assignment Command message on the main DCCH (changing both TCH and PDCH configurations)". This reflects clearly the fact that a DTM ASSIGNMENT COMMAND message can be received in while DTM.

2)
In 3GPP TS 04.18 [3], sub-clause 9.1.12e, DTM Assignment Command: "This message is sent on the main DCCH by the network to the mobile station to change the channel configuration to a configuration with CS and packet connections when no timing adjustment is needed and reallocation of the CS timeslot is required". Hence, the MS must act upon reception of this message, also when in DTM.

A general issue with this type of procedure is whether the PCU is able to determine when the DTM ASSIGNMENT COMMAND message is received by the MS and, therefore, when the MS will move from the old to new configuration. Normally, the PCU has full control of when the RLC/MAC control messages are sent to the MS, and inherently has fairly good control of when the MS can be expected to act on the message.
This functionality should not pose additional complexity for the MS, already supporting it while in dedicated mode. It should also be noted that its usage by the network is optional.

2.2 PACKET ASSIGNMENT

The reception of a PACKET ASSIGNMENT message in DTM is not explicitly mentioned in the specification either. The MS could either ignore the message or could act on the message as if it was in dedicated mode. However, it was originally intended that this message should only be used if the MS is in dedicated mode and needs to be allocated downlink resources for a GPRS session in the Ready state. It is therefore proposed that this message be ignored when received in DTM; the typical case would be when the MS has just initiated the establishment of an uplink TBF. The network should detect the downlink TBF establishment failure and try to allocate the downlink TBF by sending a PACKET DOWNLINK ASSIGNMENT message on the PACCH.

2.3
PACKET NOTIFICATION

The specifications are also missing the description of the behaviour of the MS in DTM upon receiving a PACKET NOTIFICATION message. However, it seems clear that this message was originally intended if the MS is in dedicated mode and needs to be paged in-band for a downlink GPRS session. It seems therefore sensible to assume that the MS should discard this message when received in DTM, as it is only transmitted to the MS in the occurrence of an error in the network.

3 Conclusion

It is kindly asked from TSG GERAN WG2:

1.
to confirm that the DTM ASSIGNMENT COMMAND message may be used by the network to reconfigure the CS and PS resources of a MS simultaneously,

-
else, to confirm that it should not be used and to clarify what the behaviour of the MS shall be upon its reception,

2.
to confirm that the PACKET ASSIGMENT message should not be send by the network to an MS in DTM; if received, the MS shall ignore it, and

3.
to confirm that the PACKET NOTIFICATION message should not be sent by the network to an MS in DTM; if received, the MS shall ignore it;

and to agree the corresponding Release 99 CR [4].
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