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Introduction

Motivation

The definition of GPRS class A mode of operation in Release 97 assumes a total independence between the CS and PS domains. Thus the direct implementation of the existent standards for class A would result in mobile stations that are required to operate in two different frequencies either in the same timeslot, in timeslots n and n + 3 or their adjacent ones. 
Nevertheless, operators have expressed their need for this type of mobiles, since they want to offer services that demand the simultaneous existence of a CS connection and a PS session. 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/GPRS 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. On the other hand, the provision of class A services with GERAN technology is also essential for operators without UMTS coverage.
Even for mobiles which are capable of dual carrier reception (i.e. the reception of data on two frequencies at the same time), it is preferable that co-ordination of the CS and PS resources is carried out by the network, in order to maximize the resources available to a mobile, while respecting the requirements of its multislot capabilities.
Concept basis

A constant aim throughout this document is to reuse the existing functionality when possible, in order to minimise the impact on current implementations. In general, the changes proposed have little impact on the core network elements (i.e. MSC and SGSN) and 3G TS 24.008 [11].

The solution outlined in this document overcomes the restrictions mentioned above and makes possible to have simultaneous CS and PS active connections. This is achieved by sending PS data (signalling and user data)

· on the timeslot use by the CS connection

· on timeslot(s) not used by the CS connection

The possible timeslot configurations are based on two restrictions in Release 99:

· the number of timeslots allocated to the CS connection is limited to one;

· the timeslots allocated in each direction (on a given frequency) are contiguous.

More flexible proposals are left for further study. In addition, for the definition of DTM multislot classes, the restrictions in 3G TS 45.002 [6] for multislot capabilities shall apply.

Figure 1 shows an example of a multislot configuration (2 uplink, 3 downlink).
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Figure 1: Example of multislot configuration of a GPRS simple
class A mobile station in dual transfer mode.

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 mobile stations 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 3GPP TS 23.060 [9] for class A mobiles, but using the same techniques as UMTS for control of "in connection" cell, routeing area and location area updates (e.g. System Information 6 message 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 main DCCH (FACCH or SDCCH) with layer 2 SAPI 0. This uses a new Protocol Discriminator in 3GPP TS 24.007 for LLC: GTTP (GPRS Transparent Transport Protocol). The use of the main DCCH for GPRS signalling is subject to certain restrictions to reduce the harm to the speech quality.

Inter-BSC handover is planned to be controlled by A interface signalling. The Old BSS to New BSS information element is used to indicate to the target BSC that the mobile station is in DTM.

DTM Handover procedure is realized by utilizing in parallel the handover procedures that are defined in 3GPP TS 43.129 [13] for the PS domain and in 3GPP TS 23.009 [14] for the CS domain.
Class A mode of operation

For paging, the behaviour of the mobile station is as in class B mode of operation: the PCH takes priority to PPCH, and both to CBCH.

The implementation described in this document also applies the restriction that the mobile station shall not be required to operate in two different frequencies in the same moment in time, unless the MS is capable of downlink dual carrier, in which case the mobile may be expected to receive on two different frequencies at the same time. However, GSM CS and GSM GPRS services will be still supported simultaneously. Thus, the feature here described is a subset of the GPRS class A capabilities.

The mentioned subset will be referred as DTM.

The specification of an unrestricted class A mode of operation that requires the mobile station to operate in different frequencies simultaneously shall not be forbidden.

[next change]
4.3
Multislot operation

4.3.1
General

In multislot operation, the GPRS data is sent on one or more PDTCHs. The number of timeslots (i.e. PDCHs) used to carry these PDTCHs is decided by the network after taking into account the DTM multislot capabilities supported by the mobile station.

4.3.2
Shared PDCH

A PDCH/F may be shared with other GPRS mobile stations. The existent procedures in 3GPP TS 44.060 [5] apply. In the case of GPRS and EGPRS MSs multiplexed on the same PDCH, the same restrictions as described in 3GPP TS 44.060 [5] shall apply.

If a mobile station and the network support multiple TBF procedures (see 3GPP TS 44.060) and the mobile station is DTM capable, the network may establish multiple downlink TBFs for that mobile station using one or more shared PDCHs. In this case the mobile station may request the establishment of multiple uplink TBFs and the network may allocate uplink TBF resources on one or more shared PDCHs.

4.3.3
Exclusive use of PDCH/H

The PDCH/H shall not be shared with other GPRS mobile stations. An uplink PDCH/H shall be assigned in exclusive mode, where the correspondent mobile station is always granted the right to transmit. The existent RLC/MAC block structure shall be kept. The procedures specified in 3GPP TS 44.060 [5] shall apply.

Despite the dedicated characteristics of the uplink PDCH/H, the network shall allocate and use a valid USF, in order to satisfy the signalling requirements defined in 3GPP TS 44.060 [5].

4.3.4
TCH/H + PDCH/F

For this configuration, on the 'TCH/H' part the support of AMR as the speech codec is mandatory. Support of other circuit switched half rate traffic channels is indicated in the Bearer Capability IE (see 3GPP TS 24.008).
4.3.4
Dual Carrier in the Downlink
DTM configurations involving dual carrier PDCHs in the downlink shall obey the following restrictions:

· Uplink PDCHs shall be allocated on the same carrier as the uplink CS timeslot
· Only EGPRS TBFs shall be assigned to the packet resources.  
· Half rate channels (TCH/H and PDCH/H) are not supported.  
4.4
Bearer capability

The decision of which of the class A capabilities shall be used shall be always made by the network after considering:

· the supported capabilities (by both the network and the mobile station);

· the type of data to be sent;

· the length of the data; and

· the requested QoS parameters;

shows the GPRS data supported by the different class A capabilities.

Table 1: Support of GPRS data by the different class A capabilities

	Bearer

GPRS data
	Main DCCH

with SAPI 0
	Single slot operation
	Multislot operation

	GPRS signalling
	Short frames
	Yes
	Yes
	Yes

	
	Long frames
	No
	
	

	User data
	No
	
	


NOTE:
The use of the main DCCH with SAPI 0 has the following properties:

-
it delays RR commands;

-
it harms speech quality;

-
it places load onto the A-bis LAPD signalling links;

-
it has a maximum length of 251 bytes.

4.5
Indication of the DTM capabilities supported by the MS

4.5.1
Definition of MS DTM classes

4.5.1.1
MS DTM classes

Different mobile stations may support different DTM capabilities and thus they need to be communicated to the network so that they can be taken into account for the allocation of radio resources. The DTM multislot capabilities are independent from the currently defined 3GPP TS 45.002 multislot capabilities. When EGPRS is supported, DTM multislot capability for EGPRS operation is indicated independently from DTM multislot capability for GPRS operation.

DTM multislot classes 5, 6, 9, 10, 11, 31 to 33, 36 to 38 and 41 to 44 are defined in this release (see 3GPP TS 45.002 [6]). Classes 31 to 33, 36 to 38 and 41 to 44 are supported only by mobile stations supporting DTM High Multislot Class capability.
Editor’s Note: need reference here to new DTM multislot classes for dual carrier… even though this is quite Stage-3-like
4.5.1.2
Use of full and half rate

The mix of full and half rate packet data channels is not allowed in the uplink. This mix is only defined for the downlink direction and only supported by mobile stations indicating support for Extended GPRS DTM Multi Slot Class or Extended EGPRS DTM Multi Slot Class respectively (See 3GPP TS 24.008). The half rate packet data channel is only allowed on the same time slot as the circuit switched channel. Due to the different rate of the full and half rate channels used for GPRS during DTM, the network shall take care that the RLC/MAC blocks are sent in such an order that the reception is in sequence when using RLC unacknowledged mode.
In the case of DTM operation with a Downlink Dual Carrier configuration, half rate packet data channels are not supported.
4.5.1.3
Incremental support

In order to reduce the number of possibilities and the length of the coding, incremental support shall be used; that is, a mobile station that supports a certain level of capabilities shall support the capabilities of the less restrictive DTM classes. Annex B defines the incremental support for mobile stations supporting Extended DTM GPRS Multi Slot Class or Extended DTM EGPRS Multi Slot Class. For other mobile stations supporting DTM, the implicit support of the less restrictive DTM classes shall be as indicated in Figure 2a; for these mobile stations the single slot DTM operation is optional and supported if indicated by Single Slot DTM capability bit in the MS Classmark 3 and MS Radio Access Capability IEs.
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Figure 2a – Incremental support of DTM multislot classes

Editor’s Note: This figure does not need to be changed.
4.5.2
Options

The support of the following five 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;
· DTM Handover: supported or not.

· Downlink Dual Carrier: Supported or not 

The mobile station also indicates support of the following capabilities which, if supported, require the indication of an additional DTM class: 

· Extended DTM: supported or not. If supported, the Extended DTM multislot class shall also be indicated; a separate indication is provided for GPRS and EGPRS;
· DTM High Multislot Class: supported or not. If supported, the DTM high multislot class shall also be indicated; a separate indication is provided for GPRS and EGPRS.

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.

4.6
Indication of the capabilities

The mobile station DTM class is indicated in the MS Classmark 3 IE and MS Radio Access Capability IE. 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. For mobile stations supporting DTM High Multislot Class capability, the mobile station DTM high multislot class is indicated in the MS Classmark 3 and MS Radio Access Capability IEs. The support of DTM handover is indicated in the MS Radio Access Capability and MS Classmark 3 IEs.
4.7
Compatibility issues

The mobile station shall indicate in its capabilities whether it is DTM capable or not and if so whether it supports enhanced CS establishment and release or not. The mobile station shall indicate in the MS Radio Access Capability and MS Classmark 3 IEs whether or not it supports DTM Handover. 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 network shall not use DTM Handover procedures unless the mobile station also 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.

5
Layer 1

Some modifications or extra requirements affect layer 1 areas:

1.
Timing advance;

2.
Measurement reporting;

3.
Power control.

These issues are dealt with in the following clauses.

5.1
Timing advance

A mobile station in DTM shall disable the timing advance features for the GPRS side:

· the mobile station shall inhibit the transmission of timing advance access bursts;

· the mobile station shall ignore the reception of GPRS timing advance messages, if any.

The reporting period and the SACCH message block shall be the same as though the mobile station was in dedicated mode.

5.2
Measurement reporting

The mobile station shall continue to send measurement reports for the circuit switched part, but GPRS measurement reports shall not be sent. The mobile station shall be able to send extended measurement reports when commanded by the network.

5.3
Power control in multislot operation

5.3.1
General

The difference of C/I requirements and the possibility of using different coding schemes in both domains may result in a difference in the power used in adjacent timeslots. This difference in power needs further consideration, which it is done in the following clauses.

5.3.2
Uplink multislot power control

On the network side, there is no restriction for the difference of power received in adjacent timeslots.

On the mobile station side, the power control in different timeslots shall be independent and with no restriction for the difference of power transmitted in adjacent timeslots.

In single timeslot operation, the power control for both domains is performed on the SACCH.

5.3.3
Downlink multislot power control

On the network side, there is no restriction for the difference of power transmitted in adjacent timeslots.

As in normal GPRS power control and in addition to the cells present in SI5, the mobile station shall also perform measurements of the serving cell if the FH sequence does not include the BCCH carrier.

In DTM multislot configurations, if the BTS output power for the CS timeslot is not within the range from the maximum downlink power allowed for the MS on the PS timeslot(s) to a power level 10 dB lower, the MS is not required to fulfil the requirements in 3GPP TS 45.005 on the CS timeslot and/or the PS timeslot(s).

6
Signalling procedures

6.1
Establishment

6.1.1
General

The existent establishment procedures for class A mode of operation rely on the capability of the mobile station to be able to operate in different frequencies in the same timeslot, e.g. to listen to the (P)BCCH while in dedicated mode. New procedures need to be added to the specifications to allow mobile stations without such capabilities to be able to enter the dual transfer mode. Even in the case that the mobile support Downlink Dual Carrier, the mobile shall not be required or expected to listen to broadcast channels while in dual transfer mode.
The new cases are marked with "(" in table 1 and explained in detail in this clause.

Table 2: Summary of establishment cases

	
	
	Requested

	
	
	CS
	PS

	
	
	
	MO
	MT

	
	
	
	
	Ready state
	Standby state

	Active
	Nothing
	Normal establishment

	
	CS
	Engaged
	(
	(
	(

	
	PS
	MO
	(
	Same TBF
	Normal: PACCH
	Not applicable

	
	
	MT
	
	Normal: PACCH
	Same TBF
	


[next change]
Annex B (normative):
Incremental support of extended DTM multislot classes

As for other DTM multislot classes, for extended DTM multislot classes incremental support (see subclause 4.5.1.3) shall apply: the MS only indicates the support of one multislot class and the support of less restrictive classes is also assumed by the network. This is depicted for mobile stations supporting Extended DTM GPRS Multi Slot Class or Extended DTM EGPRS Multi Slot Class, in Figure 19.

Mobile stations not supporting high multislot classes may indicate support only for the Extended DTM GPRS Multi Slot Classes or Extended DTM EGPRS Multi Slot Classes 5, 6, 9, 10 and 11 (indicated by solid boxes on the left of the dashed line in Figure 19).

NOTE:
High multislot classes are multislot classes 30-45 (see 3GPP TS 45.002 [6]).

For mobile stations supporting high multislot classes, the Extended DTM GPRS Multi Slot Class shall always be the same as the DTM GPRS Multi Slot Class and the Extended DTM EGPRS Multi Slot Class shall always be the same as the DTM EGPRS Multi Slot Class (indicated by solid boxes on the right of the dashed line in Figure 19). The support of the mix of full and half rate packet data channels is indicated by the presence of the Extended DTM GPRS Multi Slot Class field and, where applicable, the Extended DTM EGPRS Multi Slot Class field in the MS Classmark 3 and MS Radio Access Capability IEs, regardless of the value of these fields.
Editor’s Note: need clarification here for DC DL
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Figure 19 – Incremental support of extended DTM multislot classes.

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

_1171201235.doc


















Class







Rx+Tx=Sum























































Class 5







2+2=4







Class 9







3+2=5







Class 11







4+3=5







Class 33 or 38







5+4=6







6+5=7







Class 44







5+3=6







Class 32 or 37







5+2=6







Class 31 or 36







6+2=7







Class 41







6+4=7







Class43







6+3=7







Class 42




































































































































_1171814602.doc
[image: image1.bmp]

Class 1







1+1=2







Class 2







2+1=3







Class







Rx+Tx=Sum







Class 3







2+2=3







Class 4







3+1=4







Class 8







4+1=5







Class 5







2+2=4







Class 6







3+2=4







Class 7







3+3=4







Class 9







3+2=5







Class 10







4+2=5







Class 11







4+3=5







Class 33 or 38







5+4=6







6+5=7







Class 44







5+3=6







Class 32 or 37







5+2=6







Class 31 or 36







6+2=7







Class 41







6+4=7







Class43







6+3=7







Class 42







5+1=6







Class 30







Class 40







6+1=7







4+4=5







Class 12







5+5=6







Class 39




































































































