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6.1.2
PS establishment while in dedicated mode

6.1.2.1
Principles

A new message is defined to enable the mobile station to request to enter the dual transfer mode: the DTM Request message. In Release 99, this message only includes information related to the requested packet resources while in dedicated mode. It may be used in future releases to request CS resources while in packet transfer mode.

Two DTM assignment messages are defined:

· the DTM Assignment Command message: this message shall describe both the CS and packet resources when a reallocation of the CS resource is needed, e.g. when a multislot configuration cannot be accommodated or when an "TCH/H + PDCH/H" configuration is to be used.

· the Packet Assignment message: this message describes the allocated packet resources when no reallocation of the CS resource is necessary, e.g. on an adjacent timeslot.

A mobile station that supports multiple TBF procedures can determine whether or not the network supports multiple TBF procedures by reading the GPRS Cell Options IE included within the DTM Assignment Command and the Packet Assignment messages.

When there is reallocation of the CS timeslot:

· if the mobile station successfully establishes the new CS connection, it shall send an Assignment Complete message on the new main DCCH.

· if the mobile station fails to establish the new CS connection, it shall go back to the old timeslot, send a DTM Assignment Failure message on the (old) main DCCH and continue the CS operation. The mobile station shall assume that the old PS resources were released and attempt its re-establishment.

If the network wants to move the mobile station to another cell, it shall send a Handover Command message on the main DCCH. After the handover procedure is completed and if the mobile station was in DTM in the old cell, the network may send the DTM Information message on the main DCCH to speed up the to resumption of the dual transfer mode of operation by the mobile station.
Editor's note: there may not be a need to send the DTM information in case the network wants to "push" the MS in DTM mode after the handover to establish downlink TBF to transmit downlink PDU to the mobile (in which case the DTM information is provided in the Packet Assignment message)[RG: Here it is not clear whether the MS may assume in this case, that the RA is the same and that it may thus resume the UL?].

As described above, the main DCCH can be used in either direction with no prior assignment provided that the required conditions are met. Otherwise, the procedures here described apply.

6.3.1
General

Another group of procedures that are affected by the definition a new GPRS class A mode of operation are those related to the change of the serving cell when the mobile station is in dual transfer mode. The term handover in this document refers to the network initiated change of serving cell for both domains, unless explicit reference to the CS domain is made.

The handover and the cell change of the CS and PS domains respectively need to be performed at the same time. As 3G TS 05.08 [7] states, the serving cell for a class A mobile station while it is in dedicated mode "is determined by the network according to the handover procedures", irrespective of the Network Control measuring report mode (NC).

The Handover Command message sent from the network to the mobile station shall describe the CS resources in the target cell.

The RAI, Cell Identity and information whether DTM is allowed or not shall be sent to a DTM capable mobile station after handover in SI6 and/or the DTM Information message. The RAI needs also to be included in the SI 6 message sent to a DTM capable mobile station that is not in DTM so that it can detect a change of the RA.

Handover failure cases are determined only from the CS timeslot. In the event of a handover failure, the mobile station shall return to the CS resource in the old cell and send a Handover Failure message on the main DCCH. The mobile station shall assume that all the packet resources were released during the handover and it shall try to re-establish the uplink resources if there is uplink data ready to be sent.

Once the main DCCH is established in the cell, if the mobile station in the old cell was in dual transfer mode or, in the case of inter-BSC handover, the target BSC does not have enough knowledge, the network sends the DTM Information message. This message contains:

-
the RAI and Cell Identity of the new cell: to detect changes of RA and cell without waiting for the SI 6 message;

-
the length limitation for the use of the main DCCH.

Then the mobile station or the network may re-establish the packet resource(s).

6.3.2
Internal handover

The network may send a Handover Command message requesting the mobile station to switch to a different cell parented by the same BSC. Prior to that, the BSC shall activate the channels in the target cell. At the receipt of the Handover Command message the mobile station shall abandon the packet session and initiate the access on the target cell, obeying the handover time requirements of 3GPP TS 45.010 [8] clause 6 and 3GPP TS 44.013 [3] clause 5.2.6.

The re-establishment of the CS connection shall continue as a CS only handover. When concluded, the BSC shall release the channels in the old cell.

If the mobile station was in dual transfer mode in the old cell, the network sends the DTM Information message, with information needed to resume the GPRS operation immediately. Once the mobile station has the necessary information, it shall perform a cell update or RA update procedure.

If the mobile station also needs to (re-)establish an uplink packet session in the new cell, the GMM signalling procedure shall take precedence and shall be performed first. Once the update procedure is performed, the (re-)establishment of the packet session may continue.

Figure 11 shows the exchange of messages in a successful internal handover.
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Figure 11: Successful internal, dual handover procedure

6.3.3
External handover

In the case of an external handover, the target BSS:

· shall be provided with the IMSI of the mobile station;

· shall be provided with information about the nature of the packet resources in the serving cell, so that the CS resource is compatible with the packet resources that are going to be requested in the new cell (e.g. transceiver supporting AMR or EDGE, timeslot with a free, adjacent one). This information is conveyed in the Old BSS to New BSS Information IE. Since this IE is optional, if the target BSS does not have any knowledge of the RR mode of the mobile station, it shall send the DTM Information message.

NOTE:
This indication that the MS is in DTM in the source cell is also included in the handover to GERAN from another RAT when the MS has resouces in the source cell allocated towards the CS and PS domains simultaneously.

No changes are foreseen for an inter-MSC handover. Current implementations are expected to be able to carry the extended Old BSS to New BSS Information IE without modifications to 3GPP TS 49.008.

No changes are foreseen for an inter-SGSN handover. The mobile shall perform a Routing Area Update procedure in the new cell. This may be as a result of the SI 6 contents (RAC is now added) or caused by information contained in the DTM INFORMATION message.

6.4
Location management

6.4.1
General

The behaviour of a mobile station in idle mode shall be the same as when operating in class B, except that a GPRS simple class A mobile in idle mode can perform the RA update procedure in a DCCH. When the mobile station is in dedicated mode, the change of serving cell may trigger location procedures that require both domains of the mobile station to become active.

Table 3 contains a summary of the procedures to be carried out by a GPRS mobile station operating in Class A when crossing a boundary.

Table 3: Location update procedures for a GPRS mobile station operating in class A

	Mode
	CS idle
	CS dedicated

	Boundary
	PS stand-by
	PS ready
	PS stand-by
	PS ready

	Cell; same RA
	Nothing
	Cell Update
	Nothing
	Cell Update

	RA; same LA
	NMO
	I
	Combined RA/LA update
	RA update. When the CS connection ends in a RA different than the original, a combined RA/LA update is performed

	
	
	II, III
	RA Update

	
	

	LA
	NMO
	I
	Combined RA/LA update
	RA update. When the CS connection ends in a LA different than the original, a combined RA/LA update is performed

	
	
	II, III
	Parallel RA and LA updates
	RA update. When the CS connection ends in a LA different than the original an LA update is performed.


The request from GMM to perform a location management procedure may trigger the request of packet resources, as described above. The contents of the request message (e.g. DTM Request) should help the BSS decide the resources to be allocated.

RA update and LA update procedures shall be supported in parallel in the main DCCH with SAPI 0. This helps reduce the congestion caused by GPRS signalling on GPRS TCHs that naturally exists in cells on the border of a RA or RA/LA without noticeably affecting the QoS of the CS connection.

The following clauses clarify how the mobile station performs the cell update and location/routeing area update procedures while in dedicated mode. As previously indicated, the request of the establishment of dual transfer mode may trigger a change of the RR resources in the cell or a change of the serving cell. To simplify the diagrams below, possible assignment or handover procedures are ignored.

The following diagrams consider the worst case (no packet resources allocated) as it requires the establishment of uplink and -for RA Update- downlink TBFs. If an uplink TBF already exists, the initial steps leading to the uplink TBF establishment are not necessary. If a downlink TBF already exists, the uplink TBF can also be established as currently by sending the Channel Request Description information element in the Packet Downlink Ack/Nack message on the PACCH; see 3GPP TS 44.060 [5].

6.4.2
Cell update

Figure 12 and figure 13 show the exchange of messages involved in a Cell Update procedure when the mobile station is in dedicated mode, packet idle mode and Ready state. The mobile station shall request uplink resources, indicating "Cell Update". Typically, the BSS will command the MS to perform the Cell Update procedure in single timeslot operation (figure 12), although it may allocate an uplink TBF on a different time slot (figure 13) if the LLC frame contains user data. In the latter case, a change of the radio resources as was described in the previous clauses may happen before the MS sends the LLC frame on the TBF.
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Figure 12: Cell Update procedure in dedicated mode, packet idle mode
and Ready state; performed on the main DCCH
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Figure 13: Cell Update procedure in dedicated mode, packet idle mode
and Ready state; performed ion a TBF

6.4.3
Routeing Area update

Figure 14 and figure 15 show the message flow during the Routeing Area Update procedure under the same conditions (the MS in CS dedicated mode, packet idle mode and Ready state). Figure 14 shows the procedures when the main DCCH is allowed, whereas two TBFs are used in figure 15. In this case, the uplink TBF is created to send the Routeing Area Update Request. The Routeing Area Update Accept from the SGSN needs the previous establishment of a downlink TBF.

It should be noted that the steps performed after the RA Update Complete message in Figure 15 are optional since it is not a requirement to move the TCH/F back to its original position.
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Figure 14: Routeing Area Update procedure in dedicated mode,
packet idle mode and Ready state; performed on the main DCCH


[image: image5.wmf] 

BSSGP 

 

PDU(RA Update

 

Request)

 

SGSN

 

MS

 

BTS

 

MSC

 

DTM Request

 

RA Update Request

 

DTM Assignment Command

 

CS dedicated mode (

TCH/F)

 

Packet Assignment

 

RA Update Accept

 

BSSGP 

 

PDU(RA Update

 

Accept)

 

[Uplink TBF]

 

[Main DCCH]

 

[Downlink TBF]

 

BSSGP 

 

PDU(RA Update

 

Complete)

 

DTM Request

 

RA Update Complete

 

Packet Assignment

 

[Uplink TBF]

 

[Main DCCH]

 

[Main DCCH]

 

[Main DCCH

]

 

[Main DCCH]

 

Assignment Complete

 

[Main DCCH]

 

BSC

 

Channel Activation

 

Channel Activation 

 

Ack

 

SABM

 

UA

 

RF Channel Release

 

RF Channel Release 

 

Ack

 

Assignment Command

 

[Main DCCH]

 

Assignment Complete

 

[Main DCCH]

 

Channel Activation

 

Channel Acti

vation 

 

Ack

 

SABM

 

UA

 

RF Channel Release

 

RF Channel Release 

 

Ack

 


Figure 15: Routeing Area Update procedure in dedicated mode,
packet idle mode and Ready state; performed on TBFs

6.4.4
Location update

6.4.4.1
Change of Location Area in dedicated mode

Figure 16 shows the exchange of messages when changing  location area while in dedicated mode. It is identical to the Routeing Area Update procedure except for the final group of messages. As the CS domain is not updated in the MSC while the MS is in a CS connection, a Location Area Update procedure is initiated when the CS connection ends to align the MM contexts in the MSC and the SGSN. This procedure is a Combined RA/LA Update procedure when the network is in mode I or a Location Area Update for modes II and III.

If the MS and the network support enhanced DTM CS release procedure and the location area of the MS has changed while in dual transfer mode, the MS shall send an indication to the network that in this case the enhanced DTM CS release procedure shall not be used. This indication is sent in the PACKET SI STATUS or PACKET PSI STATUS message. After the receipt of the indication the network shall release the RR connection and PS resources. Upon receipt of a CHANNEL RELEASE message the MS shall make either Combined RA/LA Update or Location Update procedure.
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Figure 16: LA Update and RA Update procedures in CS dedicated mode,
packet idle mode and Ready state

6.4.4.2
Simultaneous Location Area and Routeing Area update procedures

When the mobile station is in idle mode and crosses a LA boundary, and hence an RA boundary, the mobile station can perform both location procedures (LA and RA update) on the main DCCH. Figure 17 shows the case of the RAU procedure finishing before the LAU. If the LAU procedure finishes before the RAU procedure does, the SDCCH is released and the RAU is completed on standalone TBF(s), as shown in figure 18.

NOTE:
Alternatively, the BSC may hold the DCCH for a few seconds until the RAU is finished. This is an improvement of the implementation and has not been standardised.
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Figure 17: Parallel LA and RA Update procedures: the RAU finishes first
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Figure 18: Parallel LA and RA Update procedures: the LAU finishes first

6.6
In-band parameters

When the mobile station is in dedicated mode, packet transfer mode or both, some information may need to be passed to the mobile station so that it can enter or maintain the dual transfer mode. Most of that information consists of parameters that are broadcast in the (P)BCCH, but that cannot be read by the mobile station. Some new parameters are added.

Table 4 lists those parameters and indicates whether they have to be sent while in dedicated mode, packet transfer mode or both. When the mobile station is in idle mode, the parameters are sent on the BCCH. When the mobile station is in dedicated mode, the parameters are sent on the SACCH. When the mobile station is in packet transfer mode, they are sent on the PACCH.

Table 4: List of parameters to be passed in-band to the mobile station

	(P)BCCH
	FACCH
	SACCH
	PACCH
	Parameter
	Description

	(
	(
	(
	
	DTM: bit(1)
	DTM support in the cell.

(P)BCCH: to enable a quick resumption of the GPRS session in the transition from dual transfer mode to packet transfer mode; t enable the LA and RA Update procedures to be performed in parallel on an SDCCH.

FACCH: immediately after a handover procedure when the MS was in DTM, in order to enable the packet session to be resume without long interruptions. [DTM Information]

SACCH: to enable the packet request procedures while in dedicated mode. [SI 6]

	
	
	
	
	
	

	
	(
	(
	
	RAI : bit(48)
	Routeing Area Identity. It is needed to enable the MS to detect changes of routeing area during a handover in dedicated mode [DTM Information, SI 6]

	
	(
	(
	
	Cell Identity : bit(16)
	Cell Identity. It is needed to enable the MS to detect changes of cell after a handover in dedicated mode [DTM Information, SI 6]

	
	(
	(
	
	MAX_LAPDm : bit(3)
	Maximum size of the message. To limit the use of the main DCCH when the MS in dedicated mode

FACCH: immediately after a handover procedure when the MS was in DTM, in order to enable the packet session to be resume without long interruptions. [DTM Information]

SACCH: to enable the packet request procedures while in dedicated mode. [SI 6]

	
	(
	
	
	GPRS Cell Options
	GPRS Cell Options. Sent on the DTM assignment message (DTM ASSIGNMENT COMMAND or PACKET ASSIGNMENT)

	
	(
	
	
	GPRS Power Control Parameters
	GPRS Power Control Parameters. Sent on the DTM assignment message (DTM ASSIGNMENT COMMAND or PACKET ASSIGNMENT)

	
	
	
	(
	(P)SI 13 Information
	(P)SI 13 Information: this information is sent so that the mobile station needs not read SI 13 at call release during dual transfer mode
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