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1	Scope


The purpose of this report is to specify the requirements of HSCSD which shall form the basis for further development work on this subject.


This requirements report is to be used as a reference document for the standardisation process and also for the "compliance to requirements check" to ensure compliance of the developed standards with the specified requirements or to enable the documentation of the approved deviations and also the reasons for deviation. All expected HSCSD output is listed in Annex A.


This requirements report covers issues that are enhancements to GSM Phase 2 data services unless otherwise noted, e.g., for reasons of clarity.


2	References


This report incorporates, by dated or undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to, or revisions of, any of these publications apply to this report only when incorporated in it by amendment or revision. For undated references the latest edition of the publication referred to applies.


[�SEQ it�11�]	GSM 01.04 (ETR 100): "European digital cellular telecommunication system (Phase 2); Abbreviations and acronyms".


3	Abbreviations


For the purposes of this report the following abbreviations apply:


HSCSD	High Speed Circuit Switched Data


Additional GSM related abbreviations may be found in GSM 01.04 (ETR 100) [1].


4	Requirements of HSCSD


4.1	General aspects


The primary aim of enhancing the GSM Phase 2 standard is to provide access rates higher than 9.6 kbit/s. Secondary aim is to increase geographical service coverage. HSCSD shall not increase the end-to-end delay.


The parameters to be indicated and negotiated during the call setup should include the number of timeslotsair interface user rate, the channel coding, and the user rate towards the fixed network. It is up to the network to translate the parameters into the number of TCH/F’s required for setting up the call, and to reserve the required resources towards the fixed network.


The HSCSD shall be backwards compatible with the Phase 2 GSM bearer services, i.e., it shall be possible to negotiate a call to a Phase 2 GSM bearer service.


The HSCSD should provide the access rates that are multiples of 9.6 kbit/s for transparent and non-transparent services. For transparent services also access rates corresponding to industry standard access up to the highest HSCSD rate should be provided.


[Editor’s note:	If different channel coding is used, allowing higher air interface data rates, access rates may be multiples of a higher value than 9.6 kbit/s.]


The HSCSD services shall include:


-	asynchronous;


-	synchronous;


-	dedicated PAD access;


-	dedicated packet access.





The new services shall not be in conflict with any existing services.


[Editor’s note:	The proposed New General Bearer Services (HSCSD Bearer Services) do duplicate and make redundant GSM Phase 2 Bearer Services. Backwards compatibility shall be provided from HSCSD Bearer Services to GSM Phase 2 Bearer Services.]


Data compression shall be applicable to non-transparent HSCSD services


Any changes incurred to the GSM standard, air interface and infrastructure, should be kept as moderate as possible, since this will have a direct impact on the development cost and implementation effort involved from the manufacturers and operators.


In particular, there should be no changes to the lower layer standards for all the interfaces between network elements.


Implementation of the new services should be kept as transparent as possible to BTS equipment in order to reduce the cost of introducing new services.


It is possible that up to 19.2 kbit/s could be implemented as the first step, since this mode can be realised with simple mobile terminals whose complexity is close to the Phase 2 GSM speech/data products.


The non-transparent HSCSD service shall provide one important enhancement to GSM Phase 2 data services: a flexible air interface resource allocationuser data rate. Using flexible air interface resource allocationuser data rate the network is able to alter the air interface resource allocationuser data rate for the reasons of either lack of radio resource, handover, and/or to maintain service quality. This flexibility may result in a change in a user data rate change. This is not applicable to transparent HSCSD services that have a fixed data rate. There is no requirement to change the resource allocation towards the fixed network during the call.


The non-transparent HSCSD shall optionally support the so calledpossibility to ‘user-initiated data rate modification’ for the non-transparent services is FFS. This would allows the user to modify the desired number of timeslots demand the capacity that she needs for data transferis required at the moment by his application. This may lead to very frequent modifications in the user rate and heavy load on charging. Some limitation on the modification requestrate update frequency may have to be introduced to limit the load on signalling and charging.


Pseudo-asymmetric services that are a subset of the symmetric HSCSD service, and that support different air interface access rates at uplink and downlink shall be provided. Mechanisms such as DTX could be used to provide the asymmetry. These services would allow considerable simplifications in the ME design and complexity, making HSCSD MEs capable of relatively high user rates economically attractive. Pseudo-asymmetric HSCSD is applicable only to non-transparent HSCSD. Pseudo-asymmetric service is only applicable to the downlink-biased asymmetry, i.e., where the ME is receiving at a higher rate than it is transmitting. The provision of uplink-biased pseudo-asymmetric services is FFS.


[Editor’s note:	Pseudo-asymmetric service refers to a service where the timeslot allocation is symmetric but the ME may use different air interface access rates at uplink and downlink.]


Air-interface capacity should be allocated to HSCSD services at TCH/F increments because this offers a good compromise between service accessibility, service quality and the use of air-interface resource. Using a different air interface channel coding, e.g., similar to GPRS future channel coding, is to be considered when sufficient information is available. The minimum HSCSD channel reservation shall be one TCH/F.


The HSCSD services shall support facsimile teleservices.


The need and requirements for alternate services is FFS.


The HSCSD services shall support alternate and followed-by services.


The applicability of HSCSD services to variable rate video should be evaluated, and also the need for defining a variable rate video teleservice as part of HSCSD.


4.2	HSCSD access points


HSCSD shall support bearer service and teleservice access points.


4.3	Simultaneous use of services


The simultaneous use of HSCSD and SMS MO/PP, and HSCSD and SMS MT/PP services is required.


4.4	Application data transfer requirements


HSCSD shall be compatible with the existing data networks and applications. It shall be possible to use existing applications over HSCSD with little or no change.


HSCSD shall comply with industry standard interfaces and protocols for data communications.


4.5	Bearer capability


The new bearer services introduced should have a similar minimal set of attributes as the GSM Phase 2 bearer services, in terms of information transfer, access and interworking, except for the capability of providing a higher access rate. The data rate should be considered as an attribute of the service and to not require a bearer service of its own.


[Editor’s note: Taking data compression into account it is necessary to define two data rates, air interface user rate, and user rate towards the fixed network.]


When an HSCSD MT (mobile terminated) call is offered to an MS unable to support any HSCSD services or the offered HSCSD service, it shall be possible to negotiate the call either to an HSCSD service the MS can support, or to a GSM Phase 2 data service.


4.6	Quality of Service


4.6.1	Bit error rate


The bit error rate performances of the new data services are considered to be adequate if they are as good as that of TCH/F9.6. The use of channels with a more efficient channel coding, e.g., TCH/F4.8, in poor radio conditions is possible.


4.6.2	Mobility and Radio Resource Management


The new services should be provided within the existing supported Mobility Management and Radio Resource management control functions, including the relevant handover types. A simultaneous handover for all air interface time slots making up an HSCSD call shall be supported for transparent services. For non-transparent services, the number of air interface time slots may either stay unchanged, increase, or decrease during a handover, but the handover shall be simultaneous.


4.6.3	Flexible Air Interface Resource AllocationData Rate


The capability of reducing and increasingrecovering the number of timeslotsdata rate should be provided for at the start of a call and during a call, so that the system offers sufficient flexibility. For example, if the traffic channel capacity for 19.2 kbit/s service, i.e., 2 TCH/F, is not available, call connection can still be set up but at a reduced data rate, for example, at 9.6 kbit/s (one TCH/F), and when the radio resource becomes available the original requested data rate can be restored.


4.6.4	End-to-end delay


The HSCSD shall not increase the end-to-end delay..


4.6.5	Network coverage


It is recommended that the new services are to be introduced based on the current reference sensitivity and reference interference, so that the full service coverage can be achieved with the existing GSM/DCS network and no network re-planning is required when the new services are introduced.


[Editor’s note:	Pseudo-asymmetric HSCSD may lead to a less efficient power control for the downlink transmission, and thus result either in higher interference to other users, or in a lower RX signal level for the ME. However, the benefits of the pseudo-asymmetric service exceed the shortcomings in power control.]


5	HSCSD MMI aspects


Not specified.


[Editor’s note: “Not specified” is based on the assumption that the AT commands are not part of MMI. It is possible that some additional AT are needed to cover new data rates, variable data rate, different channel codings, and new services (video, multimedia,...).]


6	HSCSD Subscription and charging aspects


The network shall provide the means to indicate the actual used number of air interface time slots during the call. If the number of air interface time slots is changed during the call, an accurate record of time vs. number of time slots shall be provided. This may lead to relatively large billing records, the limiting size of which shall be investigated. Also the used channel coding, and the reserved data rate towards the interworking network may be used for charging purposes, and shall be indicated by the network. Different charging rates can also be defined for the use of the extra radio channels.


The following charging scenario is envisaged:


For MO HSCSD calls, the calling GSM user pays for the use of the primary (basic) and additional air interface time slots in her PLMN.


For MT HSCSD calls, the called user may have to pay for the primary (basic) air interface time slot, and may be required to pay for the additional air interface time slots in her PLMN.


In case the originating or terminating subscriber is a PSTN subscriber, there is no additional charge for her in respect of the changing use of timeslots.


7	HSCSD security aspects


Security mechanisms are required by the PLMN operator in order to guard against fraud, and by the user in order to preserve privacy across the radio path. These mechanisms shall be similar to those used for data and speech services in GSM Phase 2.


8	Interworking requirements


8.1	Service interworking


8.1.1	Interworking with supplementary services


Those supplementary services which are not applicable to data services in general should not be considered for the new high speed data services, for example, call holding, and multiparty call.


8.1.2	Interworking with other services


FFS.


8.2	Network interworking


Interworking should be arranged to all networks which are covered by GSM Phase 2 bearer services:


-	PSTN;





-	ISDN;





-	PSPDN.





9	O & M aspects


FFS.


Annex A: HSCSD Workplan


This section list the expected output of HSCSD, including new specifications, CRs to existing GSM specifications, changes to other specification (e.g., ITU), and other tasks.


TS�
Type�
Contents�
Prime group�
Rapporteur�
Status�
�
*02.01�
CR�
New bearer services to add in the list;


New attributes and values for BS;


Call setup procedures�
SMG1�
�
�
�
02.02�
CR�
New bearer services to add in the list�
SMG1�
�
�
�
*02.04�
CR�
Applicability of SS;


Re-definition of basic service groups�
SMG1�
�
�
�
02.06�
CR�
New MS types, Multi-slot capability�
SMG1�
�
�
�
02.09�
CR�
Ciphering issues�
SMG1�
�
�
�
02.34�
TS�
Stage 1 description�
SMG1/WPD�
M. KANERVA�
0.1.0�
�
03.02�
CR�
Modification of the architecture�
SMG3/SA�
�
�
�
03.08�
CR�
New subscription parameters�
SMG3/WPC�
�
�
�
03.10�
CR�
New connection types�
SMG4�
�
�
�
03.20�
CR�
Ciphering keys, ciphering start�
SMG3/SA�
�
�
�
03.34�
TS�
Stage 2 description�
HSCSD WG, SMG3/SA�
M. HAKASTE�
0.4.0�
�
04.03�
CR�
New types of channel�
SMG3/SA�
�
�
�
04.04�
CR�
SACCH management, power control, timing advance�
SMG3/WPA�
�
�
�
04.08, RR�
CR�
Use of SACCH, multi-slot assignment, multi-slot handover, ciphering start, frequency redefinition, channel mode modify, channel release and failure;


Classmark;


Addition/removal of a TS, with/without change of mode�
SMG3/WPA�
F. COURAU�
�
�
04.08, CC�
CR�
Bearer capability : service description, initial rate, user-initiated change of number of TS�
SMG3/WPA�
�
�
�
04.21�
CR�
Order of bits in multiplexing/demultiplexing, use of redundant V.110 bits to number subchannels, padding bits for bit rates not multiple of 9.6 kb/s�
SMG4�
�
�
�
04.22�
CR�
Modified RLP�
SMG4�
�
Completed version available, TDoc SMG4 210/95�
�
05.01�
CR�
General aspects of HSCSD in the 05 series�
SMG2�
�
�
�
05.02�
CR�
SACCH position, new type of channel�
SMG2�
�
�
�
05.03�
CR?�
�
SMG2�
�
�
�
05.05�
CR�
�
SMG2�
�
�
�
05.08�
CR�
Measurement period�
SMG2�
�
�
�
05.10�
CR�
Timing advance�
SMG2�
�
�
�
07.01, 07.02, 07.03�
CRs�
Terminal adaptation for the new rates�
SMG4�
�
Partial CR available, for transmission aspects, in TDoc SMG4 275/95, 276/95 and 257/95�
�
08.08�
CR�
Multi-slot assignment, multi-slot handover�
SMG3/WPA�
�
�
�
08.20�
CR�
Transmission format, order of bits in multiplexing/demultiplexing�
SMG4�
�
�
�
08.58�
CR�
New activation mode, new activation parameters, ciphering start�
SMG3/WPA�
�
�
�
08.60, (08.61?)�
CR�
Transmission format�
SMG2�
�
�
�
09.02�
CR�
New subscription parameters�
SMG3/WPC�
�
�
�
09.07�
CR�
Interworking with PSTN/ISDN, bearer capability�
SMG4�
�
Partial CR available, in TDoc SMG4 257/95�
�
11.10�
CR�
Tests corresponding to the core changes�
SMG7�
�
�
�
11.20�
CR�
Tests corresponding to the core changes�
SMG8�
�
�
�
12 series�
CR�
Configuration data for HSCSD�
SMG6�
�
�
�
ISDN Specs., V.110�
�
New user rates and modems�
SMG4�
�
Liaison statements sent�
�
�
Task�
Check impact on SS�
SMG3/WPB�
�
�
�
�
Task�
Service relationship with other items like GPRS and PDS�
SMG1/WPD�
�
�
�
�
Task�
Architecture consistency with other work items�
SMG3/SA�
�
�
�
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History





Document history�
�
Date�
Status�
Comment�
�
May 1995�
Version 0.1.0�
First draft.�
�
August 1995�
Version 0.2.1�
HSCSD Workshop #1/95.�
�
October 1995�
Version 0.3.0�
SMG1 WPD #3/95.�
�
October 1995�
Version 0.4.0�
Result of a split of V0.3.0 into GSM 01.34 V0.4.0 and GSM 02.34 V0.0.0, at SMG1 WPD #3/95, in order to separate Stage 0 and Stage 1 specific information into respective specifications.


This version has not been delivered. Therefore, some of the later versions of GSM 01.34 may still contain Stage 1 related information. Its removal shall be done later.�
�
February 1996�
Version 0.5.0�
SMG1 WPD #4/95, HSCSD Workshop #3/95 and SMG1 WPD #1/96.�
�
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