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�
0.	INTRODUCTION





0.1.	SCOPE





This report describes the System target Pperformance of the GSM Connection Part that should be offered to users of the GSM service for major classes of tele- and bearer services. The performance levels given are typical of well designed and implemented GSM networks. It indicates the performance of the Mobile Network expected to be perceived by the user. 





Except in the case of Mobile to Mobile calls within a PLMN, the performance seen by the user will be a function of the performance of both the PLMN and the other network(s) which together form the path between the two end users. This report defines the performance of the PLMN, between the MS and the point of interconnect between the PLMN and the connected network (PSTN, ISDN, PSPDN, etc.). It cannot define the performance of this connected network since this is beyond the scope of GSM.








This report should be distinguished from GSM 03.05 - Technical Performance Objectives - which defines infrastructure performance at a more detailed level.





This report gives design objectives, but should not form the basis of any legally binding contract.





0.2.	NORMATIVE REFERENCES





This report incorporates by dated and 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 ETS only when incorporated in it by amendment or revision. For undated references, the latest edition of the publication referred to applies.





[1]	GSM 01.04: "European digital cellular telecommunication system (Phase 2); Definitions, abbreviations and acronyms".


[2]	GSM 02.01: "European digital cellular telecommunication system (Phase 2); Principles of telecommunication services supported by a GSM Public Land Mobile Network (PLMN)".


[3]	GSM 02.02: "European digital cellular telecommunication system (Phase 2); Bearer Services (BS) supported by a GSM Public Land Mobile Network (PLMN)".


[4]	GSM 02.03: "European digital cellular telecommunication system (Phase 2); Teleservices supported by a GSM Public Land Mobile Network (PLMN)".


[5]	GSM 02.04: "European digital cellular telecommunication system (Phase 2); General on supplementary service".


[6(	GSM	02.11:	“European digital cellular telecommunication system (Phase 2); Service accessibility”.


[7(	GSM	03.05:	“European digital cellular telecommunication system (Phase 2); Technical performance objectives”.


[8(	GSM	03.14:	“European digital cellular telecommunication system (Phase 2); “Support of Dual Tone Multi-Frequency signalling (DTMF) via the GSM system”.


[9(	GSM	05.05:	“European digital cellular telecommunication system (Phase 2); Radio transmission and reception”.


[10(	GSM	12.04: :	“European digital cellular telecommunication system (Phase 2); “Performance management and measurements for a GSM PLMN”.


[11(	ITU-T Recommendation E.600: “Terms and definitions of traffic engineering”.


[12(	ITU-T Recommendation E.771:	“Network Grade of Service parameters and target values for circuit-switched land mobile services”.





0.3.	DEFINITIONS AND ABBREVIATIONS





Abbreviations used in this report are listed in GSM 01.04.





1.	GENERAL





This System Performance report defines the performance that may be expected from major classes of tele- and bearer service, or from all services. Figures particular to a given bearer service may be shown on the data sheet for that service, although the definition will be found within this report.





Except in the case of Mobile to Mobile calls within a PLMN, the performance seen by the user will be a function of the performance of both the PLMN and the other network(s) which together form the path between the two end users. This report defines the performance of the PLMN, between the MS and the interconnection between the PLMN and the connected network (PSTN, ISDN, PSPDN, etc). It cannot define the performance of this connected network since this is beyond the scope of GSM.








12.	DESCRIPTION





Unless otherwise stated, this report defines the performance for 90% of instances within the GSM PLMN Area, as defined in GSM 02.11.





It covers the use iof MS both static and mobile, at speeds up to 250 km/h, in areas where the multipath delay, as defined in GSM 05.05, does not exceed approx. 16 (s, whether or not the network employs Frequency Hopping.





It defines the performance of the mobile network, one leg only in the case of mobile to mobile calls within a PLMN. End to end performance will generally be the summation of that offered by each network (mobile, fixed or transit) and any service connected to it.





This report defines the performance expected in a correctly functioning network. It does not describe parameters relating to the fault frequency or repair time of infrastructure or mobile equipment, nor to the performance of Service Providers in their commercial transactions with their customers. It is assumed that only Type Approved MS, in good working order, with a valid IMSI (card, module, etc.) are used. Clearly, a faulty MS may have an adverse effect on the performance.





Some parameters will be a function of the volume of traffic (radio and/or infrastructure). It is the target to meet the performance as stated in this report but the implementation of the network is the responsibility of the PLMN operators.





Some parameters, such as call set up time, are difficult to measure directly for the PLMN connection part only. What actually concerns the user is the total call set up time which may be seen as the total of the call set up times for the PLMN and the connected network(s). PLMN call set up time may thus be deduced by substracting the typical call set up time experienced within the connected network from the total call set up time.








23.	DEFINITION OF TERMS





23.1.	ALL SERVICES





23.1.1.	Time to Provide Service





The maximum time from switch-on to when the user is able to send or receive calls. It is necessary to distinguish between the case when the BCCHs in use on this PLMN are known to the MS and when they are not. This is likely to be known for the Home PLMN, but with Visited PLMNs, this will depend on whether this MS has previously been operated on that PLMN, and on the storage capability of that MS.





These times do not include the time for any entry or validation of a PIN (where this is required), but do include signalling exchanges such as authentication, registration/IMSI attach where required.





23.1.2.	Blocking Probability of end-to-end blocking





The probability that a call attempt, made from (or towards) a mobile within a GSM PLMN Area, will be rejected due to congestion in either the radio path or in the PLMN-to-fixed network circuits. This is the average for the busy hour.





23.1.3.	Call Success Rate (Mobile Originated)





The probability that a call attempt, made from a mobile which is in coveragewithin a GSM PLMN Area  will be successfully signalled to the called network, within the time specified in 32.1.43. It does not refer to the performance of the called network, and does not include the effects of any congestion on the air interface or within the infrastructure.





23.1.4.	Time to Connect Call (Mobile Originated - PLMN Connection Part)





The maximum time from initiating CALL SET-UP command to when this command is passed to the called network. This shall include the time for authentication, where required.





3.1.5.	Time to Confirm Instruction to Connect





The maximum time from initiating the CALL SET-UP command to when this (acceptance or rejection) is acknowledged to the user. This is concurrent with, not additional to, the Time to Connect Call (3.1.3) and indicates to the user that the network has received a request. It does not include the authentication of the caller or any attempt to connect a call.





23.1.56.	Time to Release a Call (Mobile Originated - PLMN Connection Part)





The maximum time from initiating the DISCONNECT command to when this command is passed to the called network.








23.1.67.	Call Reception Success Rate (Mobile Terminated)





The probability of success in calling a mobile station, located in the GSM PLMN Area  within the time specified in 32.1.7. This is on the basis that the MS is switched on, in coverage and ready to receive a call, and there is no congestion.








23.1.78.	Time to Alert MS





The maximum time from when the PLMN receives a call for an MS (assumed to be within a GSM PLMN Area) to when the Alert is energised. This time includes any delay caused by the use of Discontinuous Reception and authentication (if required).





The time specified is for the case when the first page is successful. Where this is not successful, further paging will be required. The manner of this is a GSM operator choice, but the maximum time should not exceed the “final” figure stated, after which other actions may occur (e.g. call divert, if activated).





23.1.89.	Time to Invoke or Change a Supplementary Service





The maximum time from initiating a Supplementary Service Request until when this service has become available or changed (as requested by the user), including authentication, if required.





23.1.910.	Duration of Interruption of Call due to Handover





The maximum total interruption to a traffic channel (in either or both directions) due to a single handover. If there are several short breaks during this process, the sum total of these applies. Different figures may apply for:





a)	MSC to MSC handover


b)	BSC to BSC handover, within the same MSC


cb)	BTS to BTS handover, within the same BSC


dc)	Change of frequency channel on a given BTS


ed)	Change of timeslot within a channel on a given BTS





23.1.101.	Duration of Interruption of User Traffic - inband signalling





The maximum duration of user traffic due to inband signalling, except for the handover break itself. The frequency of this interruption shall be such as to avoid exceeding the limits of performance specified elsewhere in this report.





It is assumed that a DTMF signal, sent during a speech call, is intended to be in place of speech transmission, so is not regarded as an interruption of user traffic. Its duration is defined in GSM 03.14.





23.1.112.	Handover Success Rate





The probability of handover being successful, within the GSM PLMN Area, under low traffic conditions, without resorting to the use of call re-establishment.


2.1.12.	Dropped Call Rate





The probability that the call for a MS within coverage is prematurely released by the network for any reason other than losing coverage (due to e.g. interference, congestion, etc.).














32.2.	TELEPHONY SERVICES





32.2.1.	Maximum One Way Delay Time





The maximum delay time in one direction, measured between the microphone/earphone of the MS and the boundary of the PLMN. This figure is likely to be doubled on mobile to mobile calls within a PLMN.





23.2.2.	Probability of Intelligibility


[E.Note: This item needs further discussion(





The probability that a speech call for a MS within coveragethe GSM PLMN Area is intelligible despite interference. The figure is the average for the busy hour.





32.3.	DATA SERVICES





The values of the QOS parameters defined below will vary considerably with the Bearer Service employed, and are therefore listed according to service. They are TARGET worst case for the conditions given, unless otherwise stated. The actual figures achieved will also depend on the network realisation by the PLMNs. Since the networks will be configured primarily for telephony, it will not be possible to state definitively the performance to be achieved on all networks. The performance stated here is for the PLMN connection part only. End to end performance will also be a function of any connected network





32.3.1.	Bit Error Ratio (BER)





The proportion of bits in error, as perceived by the user, after FEC (and ARQ if employed by the particular Bearer Service). The figure quoted is the target average worst-case experienced at the GSM PLMN Area.


(It should be noted that where ARQ is employed (non-transparent services) the BER will be a function of the failurefalsing rate of the CRC check. Errors detected by the CRC check will cause a block to be repeated, hence potentially affecting the delay. The ARQ employed on the non-transparent services is applied between the MS and the IWF. Any errors on a connected network will be additional.)





32.3.2.	Delay





The single path delay from when a piece of information (bit, byte ...)character is sent from the DTE to when it leaves the PLMN (or reverse direction).  This figure may be doubled for mobile to mobile calls within the PLMN. With the Transparent Services, this is a fixed value, generally irrespective of signal quality or error rate.


With Non-transparent Services, the figure shown is the value which will apply under ideal conditions, when no repeats occur, so is the lowest value that can be achieved. ARQ repeats will increase this delay, which may reduce the maximum throughput rate to be expected near the cell boundary. The maximum delay under worst-case conditions depends on the statistical nature of the propagation and interference. The maximum delay under a model of defined conditions can be the basis of further study.





23.3.3.	Throughput - Non transparent Services





Throughput is the average user data rate that can be sustained for a MS which is in coverage. achieved over GSM PLMN Area. It is intended that this should be the nominal maximum data rate for asynchronous services. The throughput may be expected to fall when outside the stated coverage area.





With non-transparent, synchronous services, the throughput may be significantly reduced, particularly in the case of less efficient user protocols. The figure shown is the best which is likely to be able to be achieved under the stated conditions; it could well be considerably worse.








3.5.4.	Transparent Services





On transparent Services, ARQ will not be employed, so there will be no repeats. Hence the throughput will be the same as the input rate, so is not a useful concept. The typical error rate over 90% of cases is shown.





43.	TABLES OF VALUES OF PARAMETERS DEFINED IN 23.





43.1.	ALL SERVICES





43.1.1.	Time to Provide Service


	- BCCHs known	(i.e. the typical case)					 8 sec


	- BCCHs unknown (e.g. registering on a new network)					20 sec





43.1.2.	Blocking Probability of end-to-end blocking			<2%


	a) radio channel blocking				<2%


	b) PLMN to fixed network circuit blocking		<1%





43.1.32.	Call Success Rate					>99%





43.1.43.	Time to Connect Call (to boundary of PLMN):	4 sec





4.1.4.	Time to Confirm Instruction to Connect:		1 sec





43.1.5.	Time to Release Call (to boundary of PLMN):		2 sec





43.1.6.	Call Reception Success Rate:				>99%





43.1.7.	Time to Alert MS:


	a) First page						 4 sec


	b) Final attempt						15 sec





43.1.8.	Time to invoke or Change a Suppl. Service:		10 sec








43.1.9.	Duration of Interruption of Call due to Handover:


	a) MSC to MSC handover				150 ms


	b) BSC to BSC handover, within the same MSC		150 ms


	cb) BTS to BTS handover within anthe same MBSC area		150 ms


	dc) Change of frequency channel on a given BTS		100 ms


	ed) Change of timeslot within a channel on a given BTS	100 ms





43.1.10.	Duration of Interruption of User TrafficCall due to Handover:





	Inband Signalling (not due to handover)			 40 ms





43.1.11.	Handover Success Rate:				>99%





3.1.12.	Dropped Call Rate:					<1%








43.2.	TELEPHONY SERVICES





43.2.1.	Maximum Delay Time:





	Full Rate Channel					90 ms


	Half Rate Channel					90 ms





43.2.2.	Probability of Intelligibility:				>950%





43.3.	DATA SERVICES





Performance - PLMN Connection Part only:
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