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Introduction

GSM TS 02.60 v7.2.0 defines the capabilities of class A GPRS mobiles as:

“Three GPRS MS classes are identified:

The term simultaneous (attach, traffic, etc.) is the requirement to simultaneously support GSM GPRS services and GSM circuit switched services including SMS.

Class A:
Supports simultaneous attach, simultaneous activation, simultaneous monitor, simultaneous invocation and simultaneous traffic. The mobile user can make and/or receive calls on the two services simultaneously subject to the QoS requirements.


A minimum of one time slot shall be available for each type of service (circuit switched and GPRS) when required.
[…]

As currently specified, the allocation of RR resources may require the class A MS to operate in two different frequencies during either the same time slot or in timeslots n and n+3, both of which complicates enormously the internal architecture of the ME.

Nevertheless, a solution must be found, as there is a clear need for this type of mobiles since operators want to offer services that demand the simultaneous
 existence of a circuit switched (CS) connection and a packet switched (PS) session, hereafter called dual transfer mode (DTM). This is particularly important during the coexistence of GSM/GPRS with UMTS, as these capabilities will exist in UMTS. However, UMTS coverage may not be available in some areas where there is GSM coverage (e.g. deep inside buildings or when roaming to a 2G network).

As coverage is a vital service, in order for an operator to be able to sell “UMTS class A services”, it is necessary to be able to imitate class A services in areas of only GSM coverage. A concept for providing economic class A services is outlined in this document.

A constant aim throughout this description is to reuse the existing functionality when possible, in order to minimise the impact on current implementations. In general, the changes proposed within this document have little impact on the core network elements and little impact on the stage 2 description and 24.008.

NOTE:
continuous lines in the diagrams shown in this document mean that the messages/procedures are always sent/performed; discontinuous lines show conditional messages.

Concept

The solution outlined in this paper (hereafter called simple class A) overcomes the restrictions above mentioned and makes possible to have simultaneous CS and PS active connections. This is achieved by sending packet data on the main DCCH or by allocating two contiguous time slots as shown in figure 1, one for each domain, and requesting the simple class A MS to support the capabilities of multislot class 5, as defined in TS GSM 05.02 (e.g. this requires the HSCSD mobile hardware needed to transmit on 2 timeslots and receive on 2 timeslots in the same TDMA frame). If two time slots are used, the GPRS one can be shared with another simple class A mobile in dual transfer mode and other GPRS mobiles in packet transfer mode. A flexible configuration of the time slots (i.e CS + PS or PS + CS) shall be possible and will be indicated by the network in the assignment message.

[image: image1.bmp]
Figure 1 - Time slot configuration of a GPRS simple class A mobile in dual transfer mode.

Only the multislot class 5, “2 transmit, 2 receive” mobile is considered here because other configurations do not seem likely to be commonly available in the market place. This concept also permits GPRS signalling to be sent on the FACCH, and permits the use of DTX periods to transfer GPRS data using a new GSM 04.06 SAPI. 

On the Gb interface, each cell maintains its own Gb interface virtual circuit (BVCI).

In a similar manner to UMTS, the A interface is modified so that the BSC knows the IMSI associated with each SCCP connection to the MSC. This means that the BSC is able to ensure that ‘packet paging’ messages can be delivered to mobiles which have a connection to the MSC. The same functionality can be reused to deliver MSC originated pages to mobiles in packet transfer mode while the network is in mode of operation II (i.e. no Gs interface). 

Mobility management is basically the same as is specified in 03.60 for class A mobiles but using the same techniques as UMTS for control of “in connection” routeing area and location area updates (e.g. System Information 6 is extended to contain the Routing Area Code).

If GPRS signalling needs to be sent during a standalone voice call, then it is proposed that these LLC frames can be sent on the FACCH (or SDCCH). This requires a Protocol Discriminator in 24.007 for LLC (potentially one of the PDSS values could be reused for this purpose). 

GSM Radio Resource signalling needs relatively little extra specification. This is because the HSCSD work already introduced the ability to have different Channel Modes on different timeslots, and, the ability to queue a GPRS mobile on an (S)DCCH has provided many of the necessary RR messages for signalling GPRS information across dedicated RR connections.

Inter-BSC handover is planned to be controlled by A interface signalling. The Old BSS to New BSS information element will be used to indicate to the target BSC that it needs to reserve two timeslots rather than one.

A more in-depth description of certain areas of this solution is carried out in the following sections.

Name

As quoted from 02.60 in the first paragraph of last clause, the feature here described falls perfectly under the definition of GPRS class A mode of operation. Therefore, a different class definition is not necessary.

However, a differentiation is felt to be needed between “pure” and “simple” class A, i.e. depending of whether the MS can operate or not in two frequencies in the same timeslot, although this is an implementation distinction and not a new GPRS mode of operation.

The name of “simple class A” will be used in the present version of this document.

Compatibility

The mobile indicates in its classmark that it is DTM capable. The network will not allocate DTM resources unless the mobile is DTM capable.

The network indicates on the BCCH (and the SACCH) whether or not the cell supports DTM. A cell level indication is needed because adjacent BTSs may be in the same RA and LA but be parented on different BSCs (from different vendors). The SACCH indication is needed to enable/suppress the transmission of packet resource requests when the mobile is in a CS call and cannot read the BCCH data.

Establishment

This section describes the changes that need to be made to the current specifications to ensure that an MS with an active connection can be paged for a service that can be held in parallel. Table 1 shows all the establishment cases. Those in shaded cells are either not applicable or are normal cases already covered in the specifications for mobiles operating in classes B and C. The rest (marked as () will be specified, changed or clarified either here or in the subsequent CRs.



Requested



CS
PS




MO
MT





MS Ready
MS Stand by

Active
Nothing
Normal establishment


CS
Engaged
(
(
(


PS
MO
(
Same TBF
Normal: PACCH
Not applicable



MT

Normal: PACCH
Same TBF


Table 1 - Summary of establishment cases.

As explained above, the existence in a cell of MSs in dual transfer mode may imply the existence of several sets of radio resources for GPRS that the BSC will need to differentiate. This can be achieved by the BSS analysing the TLLI of the data sent by the SGSN on the same BVCI.

PS establishment while in dedicated mode and packet idle mode

MO PS session

In this situation, the establishment of the MO PS session is triggered by the MS by sending a DTM Request message on the main DCCH. The BSS allocates the requested resources using a new message, the DTM Assignment Command message, describing the uplink TBF. This DTM Assignment Command is a hybrid of the existing PDCH Assignment Command (used to move a mobile from a DCCH to a TBF) andthe Assignment Command (used to move the MS between dedicated channels in the same cell)

The network may use the DTM Assignment Command to allocate packet resources and move the CS connection to a different time slot in the same cell. There are two simpler versions of the DTM Assignment Command message:

· the Packet Assignment Command message: it is used when a contiguous time slot is free and is to be allocated for PS;

· the Main DCCH Assignment Command message: it is used when the main DCCH is to be used for packet transfer.

In all the signalling diagrams in this paper the DTM Assignment Command has been used, as it is a generic message; however, the Packet Assignment Command and Main DCCH Assignment Command messages may be used in the cases where the conditions above explained are met. The DTM Assignment Command message can also be used by the network to change the radio resource allocation while in dual transfer mode.

If the network wishes to move the mobile to radio resources in a neighbouring cell then a handover procedure takes place; additional information is added to the Handover Command to describe the new packet channels.

If the BSC cannot offer any GPRS service, it shall reject the DTM Request with an DTM Reject message. The RR Cause value in this new message indicates whether this is a long or short term problem.


Figure 2 - Successful establishment of a MO PS session while in dedicated mode. 

MT PS session establishment while in packet idle mode and Ready state

If the MS is in Ready state the SGSN may send an LLC frame to the appropriate BSS with the appropriate BVCI. Because the MSC has supplied the BSS with the MS’s IMSI, the BSS shall be able to detect that the MS is in dedicated mode and command the MS to establish a downlink TBF (where the data from the SGSN is sent) with the new DTM Assignment Command or Packet Assignment Command messages or with the modified Handover procedure.

New functionality has to be added to the BSS so that it can relate PS paging to an active CS connection. This is implementation dependent. For instance, it could be done by adding the IMSI to the BSS table that maps Um/A-bis and SCCP connections. This would also help the paging of a GPRS Class B MS in Network Mode of Operation II and III.


Figure 3 - Successful establishment of a PS MT session while in dedicated mode, packet idle mode and Ready state.

MT PS session establishment while in Stand-by state

If the MS is in the Stand-by state and the SGSN has something to send to the MS, the SGSN shall send a page to the BSS(s) that parents the RA where the MS is, in order to find out the actual MS serving cell. If the MS is in CS connection, the BSS shall not page the MS as it has an established signalling connection with the mobile. Instead, the BSC shall assign the necessary resources. When the BSS receives the packet paging message from the SGSN, it shall inform the MS that it is being paged (e.g. using a bit in the assignment message) and allocate the uplink resources for the Cell Update procedure (e.g. the FACCH). The same assignment message may also contain a description of the downlink resources.

Once the uplink resources are established, the MS sends a dummy LLC frame on the uplink TBF to act as a “Packet Paging Response” and the MS moves to the GMM Ready state. The frame is sent to the SGSN, which understands it as a valid page response and starts sending the downlink information. If the first assignment message does not describe the downlink resources, the BSS shall send a second assignment message when it receives the data from the SGSN.


Figure 4 - Sucessful establishment of a PS MT session while in dedicated mode, packet trasfer mode and Stand-by state.

CS Establishment while in packet transfer mode

When the mobile station is in Packet Transfer Mode, either the MS or the network may initiate a CS connection establishment. In both cases, the PS session is temporarily abandoned and the establishment of the CS connection is initiated. Once on the DCCH, the MS shall request the re-establishment of the TBF by sending a DTM Request message whether the abandoned TBF was uplink, downlink or both.


Figure 5 - Sucessful establishment of a CS session while in packet trasfer mode.

An optimisation in the BSC is for the BSC to analyse the ‘CM service type’ field in the CM Service Request message and the ‘channel needed’ field in the Paging response message to help determine the best time to allocate two timeslots, one for GPRS and one in Signalling Only Mode for the CS domain. 

Data transfer on the main DCCH

The BSS is always in control of the allocated resources. The mobile indicates what resources it requires in the DTM Request message. 

The BSS can command the mobile to use SAPI 0 on the main DCCH for GPRS signalling, i.e. LLC SAPI =[0].

The BSS can command the mobile (and BTS) to use a new SAPI (say 2) on the main DCCH for GPRS data (i.e. LLC SAPI > 0). SAPI 2 is configured to be lower priority than SAPI 0. Parameters in the BSC’s commands to both MS and BTS can require that the GPRS data is only sent in, e.g., DTX periods and/or do not steal more than a certain percentage of speech frames. 

(A low priority SAPI is needed for the LLC SAPI in order that higher priority messages such as Handover Commands do not get queued behind long LLC frames).

The use of a separate SAPI for the LLC data gives the opportunity to send it on an A-bis transmission link which is different to that used for SAPI 0 messages.

It may be a BSS choice as to whether GPRS-SMS messages should be sent on SAPI 0 or SAPI 2. (This choice might be dominated by the capability of the BTS to support the new SAPI).

GPRS signalling is ‘high priority’ and hence is always sent on SAPI 0.

In a similar manner to SAPI 3, SAPI 2 needs to be re-established whenever new LLC data has to be sent following a cell change. However, the performance of SAPI 2 should not suffer from some of the disadvantages of SMS because the overlaying LLC protocol handles the cell change situations.

Summary of modified or new messages

The following messages need to be created:

Message
Direction
Channel
Purpose






DTM Request
MS ( Network
Main DCCH
To request GPRS resources while in dedicated mode and enter dual transfer mode

DTM Reject
Network ( MS
Main DCCH
To notify MS that the network cannot provide DTM-GPRS resource to the MS.

DTM Assignment Command
Network ( MS
Main DCCH
To allocate an uplink and/or downlink TBF as well as a CS-TCH to an MS. The CS-TCH may or need not be the TCH that the MS was previously using. 

Packet Assignment Command
Network ( MS
Main DCCH
To allocate an uplink and/or downlink TBF to an MS. The CS-TCH shall be the TCH that the MS was previously using. 

Main DCCH Assignment Command
Network ( MS
Main DCCH
To indicate that the GPRS information (signalling or data) has to be sent on the main DCCH.

LLC PDU
Network ( MS
Main DCCH
To transfer GPRS signalling messages.

Table 2 - New messages.

The following Radio Interface message need to be extended:

Message
Direction
Channel
Purpose

Handover Command
Network ( MS
Main DCCH
To allocate an uplink and/or downlink TBF as well as a CS-TCH to an MS with optional reallocation of TFI and USF

SI 6 message
Network ( MS
SACCH
To give information of location area, routeing area and cell identity

Table 3 - Message to be extended.

The following BSSMAP message needs to be created:

Message
Direction
Channel
Purpose

Common ID
MSC ( BSC
Uses SCCP connection oriented/sent in SCCP Connection Confirm message
To inform the BSC of the IMSI of the mobile using the SCCP connection.

Table 4 - New BSSMAP message.

· Other modifications

1. The BSS shall be able to identify active CS connections when the MS is paged for PS (e.g. the IMSI should be added to the table that maps connections between the A and the Um/A-bis interfaces).

2. The BSS shall send messages from the MS with a 24.007 protocol discriminator set to ‘LLC’ to the SGSN.

3. When the BSS only has the main DCCH attached, the BSC shall make a implementation dependent decision (e.g. by checking whether the LLC SAPI is set to ‘signalling’ or SMS) as to whether to send downlink LLC frames on the main DCCH or whether to allocate an extra TCH for use as a downlink TBF.

See the list of foreseen CRs in Annex A.

Security / Ciphering / Authentication

The existing MM and GMM procedures are not changed, i.e. the mobile uses the “CS encryption” on the CS time slot and the “PS encryption on any GPRS time slot.

When the main DCCH is used to transfer GPRS LLC frames, the “CS encryption” is used at the radio interface layer 1 and the contents of the LLC frame are further encrypted using the “PS encryption”.

Normal operation in dual transfer mode

This section describes the procedures that take place when both CS and PS connections have been established and the MS is in dual transfer mode. Six areas are taken into account:

timing advance,

Power control

handling of CS and PS information,

change of serving cell and

location management procedures

GPRS Attach procedures

Timing advance

FFS (See paper on Timing Advance).

Power control

FFS

Notes:

· According to 05.08 v8.0.0/clause 4.2: “[…] In case of a multislot configuration, each bi‑directional channel shall be power controlled individually by the corresponding SACCH […]”.

· Power control of the mobile: if the difference of power between the two contiguous time slots is greater than 6 dB, the time slot with lower power transmits at the power of the other timeslot minus 6 dB.

· Power control at the BTS: the BTS could be informed (after dialogue between the BSC and the PCU) of the two particular time slots, TFI and/or USF that the simple class A MS is using.

Information

On the CS side, there are no changes to normal operation. As pointed out above, one of the two contiguous time slots allocated to the MS shall carry all the information related to the CS domain: traffic, FACCH and SACCH.

On the PS side the procedures also remain unchanged:

· In the downlink direction, the MS shall be listening to all the packets that the network sends on the assigned downlink PDCH and shall read those that are addressed to it, ignoring the rest. When the network does not have any packets to send to the MS, dummy control blocks or blocks with a different TFI may be sent, or the BTS may not send anything (e.g. implement downlink DTX).

· In the uplink flow, the MS shall monitor the assigned PDCH and transmit uplink when it detects the assigned USF, for dynamic allocation, or send RLC/MAC blocks in the assigned radio blocks, for fixed allocation.

Handover and cell change procedures

Another group of procedures that are affected by the definition of this implementation of GPRS class A mobiles are those related to the change of the serving cell when the MS is in dual transfer mode. Now, the handover and the cell change of the CS and PS domains respectively need to be performed at the same time.

As 05.08 states, the serving cell for a class A MS 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 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.

Signal quality monitoring and measurement reporting

The MS monitors the downlink RX signal level and quality from its serving cell and the downlink RX signal level and BSIC of surrounding cells. As in multislot configurations, the measurement reports shall only be sent on the SACCH of the TCH which has the main DCCH (i.e. The CS TCH.).

What GPRS measurements are sent? E.g. does the MS obey the NC mode, or shall the BSC command that GPRS measurements are not sent?

The release ‘97 GPRS class A specification requires the mobile to inhibit the GPRS cell reselection procedure during the voice call. However, no R’97 class A mobiles have been built, so the feasibility of this requirement has not been checked. Is it acceptable to “just switch off the reselection software”?

Handover and cell change procedures

The handover to the target cell is always network initiated, after (typically) evaluating the information in the measurement reports from the MS.

The Handover Command shall fully describe the CS timeslot and indicate whether the uplink and/or downlink TBFs have been allocated. If no resources are allocated for the PS domain, the Handover Command shall indicate that the mobile shall, or shall not, retransmit the DTM Request on the new cell. The MS shall use the default values for TFI and USFs unless explicit values are sent in the Handover Command.

When accessing the new cell (for a non-synchronised handover), the mobile sends Handover Access bursts on the CS timeslot but sends nothing on the PS timeslot. After receiving the Physical Information message, the mobile shall immediately start using the PS timeslot.

For the different types of synchronised handovers, the mobile can start using the PS timeslot as soon as the mobile has sufficient timing and power control information.

Handover failure cases are determined only from the CS timeslot.

Internal handover procedure

While in dual transfer mode, the network may send a Handover Command message requesting the MS to switch to a different cell parented by the same BSC. Prior to that, the BSC shall activate the channels (1 for CS, 1 for GPRS) in the target cell. At the receipt of the Handover Command message the MS shall abandon the PS session and initiate the access on the target cell, obeying the handover time requirements of GSM 05.10 section 6 and GSM 04.13 section 5.2.6.

The re-establishment of the CS side is continued as a CS only handover. When concluded, the BSC shall release the channels in the old cell. The Handover Command indicates whether or not the new cell is in the same RA as the old cell. If in the same RA, the MS can immediately send the cell update message. If the new cell is in a new RA and the Handover Command carries sufficient information on the RA of the target cell, the mobile can perform the RA Update procedure immediately; otherwise, the MS has to wait to receive the SI 6 sent on the SACCH, which contains the new RAI before performing the cell update procedure by sending the RA Update message. If the original TBF was downlink only, then the MS shall request the establishment of an uplink TBF to perform the update.

The RAI needs to be included in the SI 6 message.


Figure 6 - Sucessful internal, dual handover procedure.

External handover procedure

The IMSI is added as a new IE to the Handover Request message. The old BSS to New BSS IE carries information about the DTM mobile, such as:

1. the current DTM mode of the mobile (e.g. 2 + 2 or voice plus GPRS data on FACCH); also whether an uplink TBF or downlink TBF or both are ‘active’.

2. Information about the requested channel

3. RAI of the current cell (only the RAC needs to be sent if the MSC uses the Cell Global Identity in the Handover Request message to identify the target and serving cells)

External intra-MSC intra-SGSN handover

As above.

External inter-MSC intra-SGSN handover

No changes to 09.08 are foreseen: it should already transport the old BSS to new BSS information IE.

External inter-SGSN handover

In addition to what is described above, the mobile performs a Routing Area update in the new cell. This may be as a result of the SI 6 contents (the RAC is now added) or caused by information contained in the Handover Command message.

Location management

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

Table 6 contains a summary of the procedures to be carried out by a GPRS MS operating in Class A when crossing a boundary.

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
RA Update

LA
Mode

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
Independent RA and LA updates
RA update. When the CS connection ends in a LA different than the original an LA update is performed.

Table 5 - Location update procedures for a GPRS MS operating in class A.

Given the small size of the location/routeing area update messages, potentially just one message uplink and (except for Cell Update) one message downlink, it may be excessive to allocate uplink and downlink TBFs. Thus the BSS should be able to decide whether the corresponding signalling messages are to be sent on a PS timeslot or on the main DCCH. This would help 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 sub-clauses clarify how a GPRS simple class A MS performs the location/routeing area update procedures while in dedicated mode. As indicated in a previous clause, the request of the establishment of dual transfer mode on two contiguous time slots may trigger a change of the RR resources in the cell or a change of the serving cell. To simplify the diagrams, the possible handover procedure is ignored here.

Cell Update procedure

Figures 7 and 8 show the exchange of messages involved in a Cell Update procedure when the MS is in dedicated mode, packet idle mode and Ready state. The MS shall request uplink resources, indicating “Cell Update”. Typically, the BSS will command the MS to perform the Cell Update procedure on the main DCCH (by sending the new “Main DCCH Assignment Command” message to the MS; figure 7) or may allocate an uplink TBF on a different time slot to that effect (by sending, for example, a DTM Assignment Command; figure 8). In the latter case, a change of the radio resources as was described in the previous sections may happen before the MS sends the LLC frame on the TBF.


Figure 7 - Cell Update procedure in dedicated mode, packet ilde mode and Ready state; performed on the main DCCH.


Figure 8 - Cell Update procedure in dedicated mode, packet ilde mode and Ready state; performed on a GPRS time slot.

Routeing Area Update procedure

Figure 9 and 10 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 9 assumes that the BSC opts for the main DCCH as the channel to be used, whereas two TBFs are used in figure 10. 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.


Figure 9 - Routeing Area Update procedure in dedicated mode, packet ilde mode and Ready state; performed on the main DCCH.


Figure 10 - Routeing Area Update procedure in dedicated mode, packet ilde mode and Ready state; performed on TBFs.

Location Area Update procedure 

Figure 11 shows the exchange of messages when changing one Location Area boundary once. 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.


Figure 11 - LA Update and RA Update procedures in CS dedicated mode, packet idle mode and Ready state; a) for Network Mode of Operation I; b) for Network Mode of Operation II and III.

The previous diagrams have considered the worst case (packet idle mode) 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 is established as normal by sending the Channel Request Description information element in the Packet Downlink Ack/Nack message on the PACCH.

GPRS Attach procedure

The MS has to send now a GPRS Attach Request message to the SGSN. The sequence of messages is very similar to the Routeing Area Update procedure, described in section 6.5.2 and shown in figures 9 and 10. The presence of the Gs interface (i.e. network mode of operation 1 or 2/3) needs to be indicated in the SACCH (e.g. SI 6) so that the MS knows what attach type needs to be performed.

Release

When one of the domains sees its connection(s) released, the MS goes back to either dedicated mode, if the PS session(s) end(s), or to packet transfer mode, if the CS connection is released. In both cases, the MS follows the appropriate procedures specified for the single mode (e.g. 04.18, 04.60) and the released resources may be reused.

In the case of the release of the CS connection, the network may command the MS to switch to a different PDCH, sharing resources with other GPRS mobiles. During this procedure a change of USF or TFI may take place. The new TBF may be in the same cell or in a neighbouring one.

Questions, open issues and clarifications

· Pre-emption of the packet session

It may occur:

· when CS connection request

· when congestion and other user requests CS

It is performed by the BSC assigning the MS to a single timeslot for voice, or, releasing the main DCCH and letting the mobile reestablish the packet TBF.

· Charging

Charging is performed in the MSC and SGSN? Simple class A does not seem to change anything much in this area.

· Class B operation

If the network indicates that it does not support DTM mobiles then the MS has to default back to class B (or class C/voice only).

· Frequency Hopping

As with HSCSD, all the timeslots have to have exactly the same Frequency Hopping characteristics.

· Higher layer procedures

Do any higher layer procedures have to be considered? (Authentication seems to be OK; PDP Context Handling seems to work, e.g. no class B problems. What else?)

· Multislot classes

Does 05.02 need any change (especially in the definition of the multislot classes)?

· Power control

Is the solution outlined in the power control subclause acceptable?

How does the power control of the BTS can be done?

· (S)DCCH procedures

The assignment message(s) in simple class A may assign the main DCCH or a contiguous time slot in signalling only. In this case the packet procedures on a SDCCH have to be supported (i.e. PDCH Assignment, RR-Cell Change Order).

· Establishment of the layer 2 data link with SAPI = 2

How is this establishment done?

1. MS ( Network: DTM Request

Network ( MS: DTM Assignment

MS ( Network: SABM(SAPI=2)

Network ( MS: UA

2. MS ( Network: DTM Request

Network ( MS: DTM Assignment

MS ( Network: I(SAPI=2, frame=0)

Annex A: List of CRs

TS
Change

04.05
Definition of new SAPI

04.06
Definition of new SAPI

04.18


Inclusion of the RAC and DTM cell capabilities in SI 6

Description of the DTM establishment procedures while in dedicated mode

Description of the handover procedures 

Definition of the DTM new messages and information elements

Definition of DTM cell capabilities in SI 13

Handover Command: Inclusion of description of the PS resources in the target cell; inclusion of indicator about whether the new cell belongs to the same RA or not

Inclusion of a Service discriminator in the Channel Request description with values: signalling, (MM), user/upper layers data

04.60
Description the DTM establishment procedures while in packet transfer mode

Definition of DTM cell capabilities in PSI 13

Changes in 04.60/8.4.1: network controlled cell reselection completion?

05.02
Definition of new multislot classes

08.08


Definition of a information field in Old BSS to New BSS Information IE about dual transfer mode
Inclusion of the IMSI as an optional IE in the Handover Request message

Definition of new message: “Common ID” to inform the BSC of the IMSI of the mobile using the SCCP connection

Inclusion of the RAC on the old BSC to new BSC IE

08.58
Modification of the Channel Activation message

24.008


Modification of classmark 2 and/or 3 to indicate DTM capable

Description of the location update procedures

Annex B: History

Date
Event

19 Nov 1999
Description paper (v1.0.0) and several CRs sent to SMG2/SMG2WPA lists

22-26 Nov 1999

SMG2#33
Presentation and discussions in WPB and WPA

17 Dec 1999
Description paper (v1.1.0) sent to SMG2/SMG2WPA lists

6 Jan 2000
Description paper (v1.2.0), paper on ‘Timing Advance’ and CRs against 04.18 sent to SMG2 list

7 Jan 2000
Description paper (v1.2.0), paper on ‘Timing Advance’ and CRs sent to SMG2 list
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Authentication, Security and Call Control Procedures
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Channel Request
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Paging Response (MT) or
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Channel Mode Modify Ack.
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SCCP Connection Request
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b)	LAU procedure





a)	Combined RA/LA Update procedure





RAU procedure while CS dedicated mode








� The term “simultaneous” is used in this document with the same meaning as in 02.60. Different services or connections may happen simultaneously and be multiplexed at lower layers so that they use different RR resources (i.e. different TDMA time slots).


� Network Operation Modes.





