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4.5.2
Options

The support of the following three capabilities has to be indicated independently from the DTM class:

· Single Slot DTM: single slot DTM operation supported or not.

· E-GPRS: supported or not.
· Enhanced CS establishment and release: supported or not
In addition the following rules apply:

exclusive allocation in the PDCH/H shall always be used; a mobile station supporting E-GPRS shall support GPRS.

--------------------------------------------

NEXT MODIFIED SUB-CLAUSE

--------------------------------------------
4.6
Indication of the capabilities

The mobile station DTM class is indicated in the Classmark 3 and MS Radio Access Capabilities. The absence of this information shall indicate that the mobile station does not support simple class A (i.e. either it supports unrestricted class A or it cannot operate in mode of operation A at all). The support of enhanced CS establishment and release is indicated in the MS Classmark 3 and MS Radio Access Capability IEs.
--------------------------------------------

NEXT MODIFIED SUB-CLAUSE

--------------------------------------------
4.7
Compatibility issues

The mobile station shall indicate in its classmark whether it is DTM capable or not and if so whether it supports enhanced CS establishment and release or not. The network shall not allocate resources for DTM operation unless the mobile is DTM capable. The network shall not use enhanced CS establishment (respectively release) unless the mobile supports it. The resources allocated by the network shall meet the requirements imposed by the classmark.

The network indicates on the BCCH or PBCCH whether or not the cell supports DTM and if so whether or not it supports enhanced CS establishment and release. It shall also indicate it on the SACCH for DTM capable mobile stations in dedicated mode or dual transfer mode. It may also indicate it on the PACCH for DTM capable mobile stations in packet transfer mode. A cell level indication is needed because adjacent BTSs may be in the same RA and LA but may be parented by different BSCs (from different vendors or different releases). The indication in the SACCH is needed to enable/suppress the transmission of packet resource requests when the mobile is in dedicated mode and cannot read the BCCH data. A mobile station shall not attempt to enter the DTM unless DTM is supported in the cell.

The network shall allocate resources taking into account the capabilities commonly supported with the mobile station. In order to avoid situations where both the mobile station and the network are DTM capable but no class A capabilities are shared, a core set of capabilities has been defined and shall be supported by the mobile station and the network, consisting of:

· the main DCCH with SAPI 0 for GPRS signalling, with a length restriction controlled by the network;

· the TCH/F + PDCH/F configuration (DTM multislot class 5).

In addition, the mobile station supporting DTM shall support TCH/H + PDCH/F configuration with AMR-HR.

--------------------------------------------

NEXT MODIFIED SUB-CLAUSE

--------------------------------------------
6.1.3
CS establishment while in packet transfer mode

When in packet transfer mode, either the mobile station or the network may initiate a CS connection establishment. In both cases, the packet session may be aborted and the establishment of the CS connection is initiated.
When the establishment of the CS connection is initiated by the network, the CS paging message may come directly from the MSC or via the SGSN if the Gs interface is present. The BSS shall be able to verify in both cases if the paged mobile station is in packet transfer mode and shall send the CS page on the PACCH.

NOTE 1:
This paging co-ordination can be reused for GPRS mobile stations in mode of operation B, so that the mobile station does not need to listen to the PCH.

NOTE 2:
This feature breaks the link between the presence of the Gs interface and the network capability to perform paging co-ordination. Alignment of 3G TS 23.060 is needed.

Once on the DCCH, the mobile station may request the re-establishment of the packet resources by sending a DTM Request message. The procedure to re-establish an aborted uplink TBF shall be identical to the MO session request. The procedure to re-establish an aborted downlink TBF shall be identical to the MT session request.

Figure 9 shows this procedure graphically.
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The IMSI is sent when available at the MSC and if the BSS supports the DTM feature.

Figure 9: Successful establishment of a CS connection while in packet transfer mode

Figure 10: void (deleted)
If the mobile station and the network support enhanced CS establishment a CS connection may be established while in packet transfer mode, without release of the packet resources.
A mobile station that supports enhanced CS establishment can determine whether or not the network supports enhanced CS establishment by reading the GPRS Cell Options IE included within system information messages (see 3GPP TS 44.018 and 44.060).
In the mobile-originated case, the MS requests a CS connection by sending the PACKET CS REQUEST message on PACCH to the network.
The mobile station shall not be allowed to send a PACKET CS REQUEST if the countdown procedure has been started on the last uplink TBF and there are no downlink TBFs in progress. This ensures that the network has time to respond with a CS assignment before all the PS resources are dropped.  
Upon receipt of the PACKET CS REQUEST message, the network replies to the MS with a PACKET CS COMMAND message on PACCH that encapsulates one of  (RR) DTM ASSIGNMENT COMMAND, IMMEDIATE ASSIGNMENT, IMMEDIATE ASSIGNMENT REJECT messages as defined below:
-
The network may allocate both PS and CS resources to the MS by sending a (RR) DTM ASSIGNMENT COMMAND message. When the MS receives this message it starts CS connection establishment and enters dual transfer mode. The network may also reallocate PS resources in the DTM ASSIGNMENT COMMAND message.  In this case the resulting channel combination must be TCH + PDTCH, SDCCH + PDTCH is not allowed. By omitting the PS resource description in the DTM ASSIGNMENT COMMAND, the network indicates that the current PS Resources are maintained.  
-
The network allocates only CS resources to the MS and orders the release of PS resources by sending an (RR) IMMEDIATE ASSIGNMENT message. When the MS receives this message it releases the PS connection and establishes the CS connection. When in dedicated mode the MS may request PS resources by using the procedures specified in 3GPP TS 44.018.
-
The network rejects the CS request by sending an (RR) IMMEDIATE ASSIGNMENT REJECT message. When the MS receives this message it continues in packet transfer mode normally. The mobile station may later reinitiate the CS connection request.
-
If the PS resources have been dropped before the network has a chance to respond to the PACKET CS REQUEST, the network shall abort the current DTM procedure. If the mobile station does not receive a PACKET CS COMMAND message after it has sent a corresponding PACKET CS REQUEST message, the mobile station will drop any PS resources and start CS access procedures on the RACH.   

If the network and mobile both support the extended RLC/MAC control message segmentation, the network may send the PACKET CS COMMAND message in more than two radio blocks, see 3GPP TS 44.060. If not, the network is responsible for ensuring that the PACKET CS COMMAND does not exceed two radio blocks in length.  

Figure 11 illustrates succesful MS originated RR connection request procedure.
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Figure 11: MS originated RR connection request procedure
In the mobile-terminated case the BSS sends to the mobile station a PACKET CS COMMAND message on PACCH when receiving a CS paging message from the core network. The PACKET CS COMMAND message encapsulates one of  (RR) DTM ASSIGNMENT COMMAND, IMMEDIATE ASSIGNMENT messages as defined below:
· The network may allocate both PS and CS resources to the MS by sending a (RR) DTM ASSIGNMENT COMMAND message. The network may also reallocate PS resources in the DTM ASSIGNMENT COMMAND message.  In this case the resulting channel combination must be TCH + PDTCH, SDCCH + PDTCH is not allowed. By omitting the PS resource description in the DTM ASSIGNMENT COMMAND, the network indicates that the current PS Resources are maintained.
· The network allocates only CS resources to the MS and orders the release of PS resources by sending an (RR) IMMEDIATE ASSIGNMENT message. When the MS receives this message it releases the PS connection and establishes the CS connection. When in dedicated mode the MS may request PS resources by using the procedures specified in 3GPP TS 44.018.
Figure 12 illustrates succesful MS terminated RR connection establishment.
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Figure 12: MS terminated RR connection establishment
--------------------------------------------

NEXT MODIFIED SUB-CLAUSE

--------------------------------------------
6.2
Release

6.2.1
Release of packet resources

The release of a TBF shall follow the current procedures in 3GPP TS 44.060 [5]. The use of the main DCCH as a packet resource is stopped when the signalling connection is cleared (during a handover or assignment procedure) or when the mobile station enters the dual transfer mode.

6.2.2
Release of CS resources

In the case of the release of the CS connection while in dual transfer mode, the mobile station may abandon the packet resources.

Before the re-establishment of the packet resources, the mobile station may need to read all the relevant information contained in the SI messages that was not sent in the SACCH or the PACCH while in DTM. In order to reduce the interruption of the GPRS session at call release, the network sends a new message (PSI 14) on the PACCH when the mobile station is in dual transfer mode. This message contains

· most of the information in SI 13, if the PBCCH is not allocated; or

· the location of the PBCCH, if this is present.
If both the mobile station and the network support enhanced CS release, the network may delay the release of the CS connection until the mobile station has received the needed system information, in order to maintain the packet resources after release of the CS connection. The network shall initiate enhanced CS release by sending PACKET CS RELEASE INDICATION message. System information is provided to the mobile station with PACKET SERVING CELL SI message on the PACCH. Packet system information messages can also be sent as such on PACCH. The MS shall use PACKET SI STATUS or PACKET PSI STATUS message to indicate which messages have been received correctly. When the mobile station has received the required set of a system information it informs the network which in turn sends a CS connection release message to the mobile station. Upon release of the CS connection the mobile station enters packet transfer mode. 
If the network is not able to use enhanced CS release (e.g. due to scarce radio resources, no support for enhanced CS release or no possibility to send missing system information) it shall send a CS connection release message to the mobile station indicating the mobile station shall abandon the packet resources after the release of the CS connection.
Figure 13 shows the exchange of messages when a CS connection is released and the MS maintains PS resources.



[image: image5.wmf]Clear command

Packet serving cell SI

Packet (P)SI status

PSI messages

Channel release

MS

BSS

MSC

SGSN

CS dedicated mode

PS session in progress

CS call control signalling (e.g. disconnect a call)

PS session in progress

[PACCH]

[PACCH]

[PACCH]

[PACCH]

[PACCH]

[Main DCCH]

Packet CS release indication

Packet Control

acknowledgement

PSI messages *

Optional. If packet control

channel is supported.

[PACCH]

Packet (P)SI status

[PACCH]


Figure 13: Release of CS connection and maintaining PS resources
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