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1 Service Performance measurements based on UMTS Network Bearer management

1.1 Availability

Attachment success is already captured in the standardised measurements, still there is no CS/PS differentiation:

Success rate = (5.1.2
Successful GPRS attach procedures) / (5.1.1
Attempted GPRS attach procedures)

1.2 Accuracy

T.B.D

1.3 Speed 

There is no speed measurement in the standard, following is the proposed measurement:

For CS Service:

UMTS Bearer Service CS time to register

a) This measurement provides the average/maximum time it takes for the subscribers to register with the network.
b) CC.

c) Time elapsed between the receipt by the RNC of an ATTACH REQUEST message for CS domain from the MS, and the receipt of an ATTACH COMPLETE from the MS for CS domain, see TS 24.008. 

d) Each measurement is an integer value.(in milliseconds).

e) UBS.TimeToRegisterCS.Avg
UBS.TimeToRegisterCS.Max

f) UtranCell.

g) Valid for circuit switched traffic.

h) UMTS.

For PS Service:

UMTS Bearer Service PS time to register

a) This measurement provides the average and maximum time it takes for the subscribers to register with the network .
b) CC.

c) Time elapsed between the receipt by the RNC of an ATTACH REQUEST message for PS domain from the MS, and the receipt of an ATTACH COMPLETE from the MS for PS domain, see TS 24.008. 

d) Each measurement is an integer value.(in milliseconds).

e) UBS.TimeToRegisterCS.Avg
UBS.TimeToRegisterCS.Max

f) UtranCell.

g) Valid for packet switched traffic.

h) UMTS

UMTS Bearer Service CS time to establish a connection

a) This measurement provides the average and maximum time it takes for the subscribers to establish a connection with the network (for circuit switched connection establishment, supplementary services activation, short message transfer, location services).

b) CC.

c) Time elapsed between the receipt by the RNC of an CM SERVICE REQUEST message from the MS, and the receipt of an indication from the RR sublayer that the security mode control procedure is completed, or reception of a CM SERVICE ACCEPT message from the MS, see TS 24.008.
d) Each measurement is an integer value.(in milliseconds).

e) UBS.TimeToConnectCS.Avg
UBS.TimeToConnectCS.Max

f) UtranCell.

g) Valid for circuit switched traffic.

h) UMTS.

2 Service Performance measurements based on RRC connection management

2.1 Availability

This is already available from standardised measurements, although there is no differentiation between PS and CS:

(4.4.2
Failed RRC connection establishments ) / (4.4.1
Attempted RRC connection establishments)

2.2 Accuracy 

The accuracy measurement we can trigger are the Dropped RRC Connection

Drop Rate = Abnormal RRC Release / Successful RRC establishments

The Abnormal release are counted in these measurements:

4.6.1
Attempted RRC connection releases on DCCH

4.6.2
Attempted RRC connection releases on CCCH

The Abnormal release is just one particular cause in the release measurement:

DCCH Abnormal Release = ( RRC.AttConnRelDCCH.Cause – RRC.AttConnRelDCCH.Normal Event
CCCH Abnormal Release = ( RRC.AttConnRelCCCH.Cause – RRC.AttConnRelCCCH.Normal Event
Abnormal RRC Release = DCCH Abnormal Release + CCCH Abnormal Release

Drop Rate =Abnormal RRC Release / (4.4.3
Successful RRC connection establishments)

2.3 Speed 

There is no speed measurement in the standard, following is the proposed measurement:

RRC connection set-up time

a) This measurement provides the average and maximum time it takes for the RNC in order to establish a RRC connection. The measurement is pegged by traffic class.

b) CC.

c) Time elapsed between the Receipt of an RRC CONNECTION REQUEST message by the RNC from the UE and the Receipt by the RNC of a RRC CONNECTION SETUP COMPLETE message.   See TS 25.331, and TS 23.107 for service class definitions.
d) Each measurement is an integer value.(in milliseconds).

e) RRC.AttConnEstabTime.Conv.Avg
RRC.AttConnEstabTime.Conv.Max
RRC.AttConnEstabTime.Strm.Avg
RRC.AttConnEstabTime.Strm.Max
RRC.AttConnEstabTime.Intact.Avg
RRC.AttConnEstabTime.Intact.Max
RRC.AttConnEstabTime.Bgrd.Avg
RRC.AttConnEstabTime.Bgrd.Max


f) UtranCell.

g) Valid for circuit switched and packet switched traffic.

h) UMTS.

The procedures involved are shown in the following diagrams:
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Figure 1: RRC Connection Establishment, network accepts RRC connection
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Figure 2: RRC Connection Establishment, network rejects RRC connection


[image: image3.wmf]UE

UTRAN

RRC CONNECTION RELEASE

RRC  CONNECTION RELEASE

COMPLETE


Figure 3: RRC Connection Release procedure on the DCCH
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Figure 4: RRC Connection Release procedure on the CCCH
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Figure 5: RRC Connection Re-establishment, successful case
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Figure 6: RRC Connection Re-establishment, failure case

3 Service Performance measurements based on Radio Access Bearer management

3.1 Availability

Blocked RAB establishments are already standardised measurement, they are split between CS and PS and whether or not queuing is used:

For CS Service:

Blocking Rate = (4.1.1
Attempted RAB establishments for CS domain )

/ ((4.1.3
Failed RAB establishments without queuing for CS domain )

+ (4.1.5
Failed RAB establishments with queuing for CS domain) )

For PS Service:

Blocking Rate = (4.1.6
Attempted RAB establishments for PS domain)

/((4.1.8
Failed RAB establishments without queuing for PS domain)

+ (4.1.10
Failed RAB establishments with queuing for PS domain))

These measurements are also split per Traffic Classes, for example measurement 4.1.1 has these sub-counters:

RAB.AttEstabCS.Conv 
RAB.AttEstabCS.Strm
RAB.AttEstabCS.Intact
RAB.AttEstabCS.Bgrd

3.2 Accuracy

Dropped RAB measurements are already standardised, they are split between CS and PS and whether or not queuing is used:

Drop Rate = Abnormal RAB Release / Successful RAB establishments

For CS Service:

Abnormal releases are captured in this measurement: 4.2.1
RAB releases for CS domain

Although, release cause 83 is actually a normal release, so

Abnormal Release = ( RAB.RelCS.Cause –  RAB.RelCS.83
A normal release is  RAB.RelCS.Cause, With cause = 83

Drop Rate = Abnormal RAB Release

/

((4.1.2
Successful RAB establishments without queuing for CS domain)

+ (4.1.4
Successful RAB establishments with queuing for CS domain))
For PS Service:

Same thing for the PS domain:

Abnormal releases are captured in this measurement: 4.2.2
RAB releases for PS domain

Although, release cause 83 is actually a normal release, so

Abnormal Release = ( RAB.RelPS.Cause –  RAB.RelPS.83
A normal release is RAB.RelPS.Cause, With cause = 83

Drop Rate = Abnormal RAB Release

/

((4.1.7
Successful RAB establishments without queuing for PS domain)

+ (4.1.9
Successful RAB establishments with queuing for PS domain))
3.3 Speed 

There is no speed measurement in the standard, following is the proposed measurement:

For CS Service:

RAB CS connection set-up time

a) This measurement provides the average and maximum time it takes for the RNC in order to established an RRC connection.

b) CC.

c) Time elapsed between the receipt by the RNC of a RANAP RAB ASSIGNMENT REQUEST message for CS domain and transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE for CS domain, see TS 25.413. 

d) Each measurement is an integer value.(in milliseconds).

e) RRC.AttConnEstabCSTime.Avg
RRC.AttConnEstabCSTime.Max

f) UtranCell.

g) Valid for circuit switched traffic.

h) UMTS.

For PS Service:

RAB PS connection set-up time

a) This measurement provides the average and maximum time it takes for the RNC in order to established an RRC connection.

b) CC.

c) Time elapsed between the receipt by the RNC of a RANAP RAB ASSIGNMENT REQUEST message for PS domain and transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE for PS domain, see TS 25.413.  
d) Each measurement is an integer value.(in milliseconds).

e) RRC.AttConnEstabPSTime.Avg
RRC.AttConnEstabPSTime.Max

f) UtranCell.

g) Valid for packet switched traffic.

h) UMTS.
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Figure 7: RAB Assignment procedure
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Figure 8: RAB Release Request procedure. Successful Operation

 4 Service Performance measurements based on PDP management

4.1 Availability 

PDP activation Blocking are not part of the standards for the SGSN, following is the proposed measurement:

Failed PDP context activation procedures initiated by MS

a) This measurement provides the number of Failed PDP context activation procedures. These include the static as well as the dynamic PDP addresses. This measurement is pegged by failure cause.
b) CC.

c) Receipt of a " ACTIVATE PDP CONTEXT REJECT " message from the MS (TS 24.008). On transmission by the SGSN of a ACTIVATE PDP CONTEXT REJECT message indicating a PDP context activation failure, the measurement is incremented according to the failure cause. Possible causes are included in TS 24.008. The sum of all supported per cause measurements should equal the total number of PDP context activation failures.
d) A single integer value.

e) The measurement name has the form SM.FailActPdpCtxtMs.Cause 
where Cause identifies the failure cause.

f) SgsnFunction.

g) Valid for packet switching.

h) GSM/UMTS.
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Figure 9 (from [1]): MS initiated PDP context activation procedure
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Figure 10 (from [1]): Network

4.2 Accuracy

Dropped PDP contexts are not part of the standards for the SGSN, following is the proposed measurement:

Abnormal PDP context Deactivation procedures

a) This measurement provides the number of PDP context deactivation procedures initiated by the SGSN. This measurement is pegged by cause.

b) CC.

c) Transmission of a "Delete PDP Context Request" message to the GGSN (TS 29.060). the measurement is incremented according to the deletion cause. Possible causes are included in TS 24.008. The sum of all supported per cause measurements should equal the total number of PDP context activation failures.
d) A single integer value.

e) SM.AttDeactPdpContextSgsn.cause

f) SgsnFunction.

g) Valid for packet switching.

h) GSM/UMTS.

4.3 Speed 

There is no speed measurement in the standard, following is the proposed measurement:

PDP Context set-up time, initiated by MS

a) This measurement provides the average and maximum time it takes for the SGSN in order to established a PDP context. The measurement is pegged by traffic class per APN (see TS 23.003 for APN definition), these measurements will only be provided for a subset of all APNs.  The way the list of monitored APNs is configured is outside the scope of this TS.
b) CC.

c) Time elapsed between the Receipt of an ACTIVATE PDP CONTEXT REQUEST message by the SGSN from the MS and the Transmission by the SGSN of a ACTIVATE PDP CONTEXT message.  See TS 29.060, TS 24.008 and TS 23.107 for service class definitions.
d) Each measurement is an integer value.(in milliseconds).

e) SM.TimeActPdpCtxtAPNMs.Conv.Avg
SM.TimeActPdpCtxtAPNMs.Conv.Max
SM.TimeActPdpCtxtAPNMs.Strm.Avg
SM.TimeActPdpCtxtAPNMs.Strm.Max
SM.TimeActPdpCtxtAPNMs.Intact.Avg
SM.TimeActPdpCtxtAPNMs.Intact.Max
SM.TimeActPdpCtxtAPNMs.Bgrd.Avg
SM.TimeActPdpCtxtAPNMs.Bgrd.Max

f) SgsnFunction, per APN.

g) Valid for packet switched traffic.

h) GSM/UMTS

PDP Context set-up time, initiated by Network

a) This measurement provides the average and maximum time it takes for the SGSN in order to established a PDP context initiated by the network. The measurement is pegged by traffic class per APN (see TS 23.003 for APN definition), these measurements will only be provided for a subset of all APNs.  The way the list of monitored APNs is configured is outside the scope of this TS.
b) CC.

c) Time elapsed between the Transmission of an REQUEST PDP CONTEXT ACTIVATION message by the SGSN to the MS and the Transmission by the SGSN of a ACTIVATE PDP CONTEXT ACCEPT message.  See TS 29.060, TS 24.008 and TS 23.107 for service class definitions.
d) Each measurement is an integer value.(in milliseconds).

e) SM.TimeActPdpCtxtAPNNtwk.Conv.Avg
SM.TimeActPdpCtxtAPNNtwk.Conv.Max
SM.TimeActPdpCtxtAPNNtwk.Strm.Avg
SM.TimeActPdpCtxtAPNNtwk.Strm.Max
SM.TimeActPdpCtxtAPNNtwk.Intact.Avg
SM.TimeActPdpCtxtAPNNtwk.Intact.Max
SM.TimeActPdpCtxtAPNNtwk.Bgrd.Avg
SM.TimeActPdpCtxtAPNNtwk.Bgrd.Max

f) SgsnFunction, per APN.

g) Valid for packet switched traffic.

h) GSM/UMTS

5 Service Performance measurements based on RLC measurements

5.1 Throughput 

Reliability measurements are not part of the standards, following is the proposed measurement:

Number of RLC blocks sent (per Mode)

a) This measurement provides the number of RLC blocks sent by the RNC.
b) CC.
c) Transmission of RLC block, see TS 25.322. 

d) RLCnbrBlocksSent.TM
RLCnbrBlocksSent.UM
RLCnbrBlocksSent.AM

e) A single integer value.

f) RNC Measurement Function, per Mode (Transparent, Unacknowledged and Acknowledged)

g) Valid for packet switching and circuit switching

h) UMTS

Number of RLC blocks Received (per Mode)

a) This measurement provides the number of received  RLC blocks by the RNC.
b) CC.

c) Receipt of a RLC blocks from a peer entity and before any error checking, see TS 25.322.

d) RLCnbrBlocksReceived.TM
RLCnbrBlocksReceived.UM
RLCnbrBlocksReceived.AM

e) A single integer value.

f) RNC Measurement Function (Transparent, Unacknowledged and Acknowledged)
g) Valid for packet switching and circuit switching

h) UMTS

5.2 Reliability

Erroneously received RLC blocks detected by RNC

a) This measurement provides the number of erroneously received RLC blocks  in case of error detection in the RNC (uplink transmission, RNC).

b) CC.

c) Discard of a received block in the RNC, see TS 25.322.

d) RLCerrBlocksDetectedByRNC.

e) A single integer value.

f) RNC Measurement Function.

g) Valid for packet switching.

h) UMTS

Number of Retransmitted RLC blocks in Acknowledge Mode

a) This measurement provides the number of retransmitted RLC blocks in  RLC acknowledge mode, detected in the UE and signalled to the RNC (downlink transmission, UE).

b) CC.

c) Receipt of a NACK or SACK block from the peer entity (UE) , see TS 25.322.

d) RLCretransmittedBlockstoUE.

e) A single integer value.

f) RNC Measurement Function.

g) Valid for packet switching.

h) UMTS

5.3 Delay 

Delay measurements are not part of the standards, following is the proposed measurement:

Round Trip Time measured by RNC in Acknowledge Mode (Average/Maximum)

a) This measurement provides the round trip time between the RNC and the UE based on the time it takes for the UE to acknowledge downlink RLC blocks.

b) CC.

c) Time between the transmission of an RLC block in the downlink and the acknowledgement of this block, see TS 25.322.

d) RLCdelayBlocksACKtoRNC.Avg
RLCdelayBlocksACKtoRNC.Max

e) A single integer value.

f) RNC Measurement Function.

g) Valid for packet switching

h) UMTS


Page 7

_999400015.doc






















UE















UTRAN











RRC CONNECTION RE-ESTABLISHMENT REQUEST















RRC CONNECTION RE-ESTABLISHMENT COMPLETE







RRC CONNECTION RE-ESTABLISHMENT 
















_1028103136.doc






















UE















UTRAN











RRC CONNECTION RE-ESTABLISHMENT REQUEST



















RRC CONNECTION RELEASE
















_1075557799.doc


MS







Network







ACTIVATE  PDP CONTEXT REQUEST







Start T3380







ACTIVATE  PDP CONTEXT ACCEPT







ACTIVATE  PDP CONTEXT REJECT







Stop T3380







Stop T3380







or












_1075558437.doc


MS







Network







REQUEST PDP CONTEXT ACTIVATION







Start T3385







Start T3380







ACTIVATE PDP CONTEXT ACCEPT







Stop T3380







ACTIVATE PDP CONTEXT REQUEST







Stop T3380







ACTIVATE PDP CONTEXT REJECT







Stop T3385







or







or







REQUEST PDP CONTEXT ACTIVATION REJECT







ECREJECT







Stop T3385












_1028106864.doc


UE







UTRAN











RRC CONNECTION RELEASE




























_1000053374.doc
 














RAB ASSIGNMENT RESPONSE











* it can be several responses







.



.



.







*







RAB ASSIGNMENT REQUEST















RNC







CN








































_1000053329.doc














RAB



RELEASE REQUEST



































RNC







CN








































_999400011.doc


UE







UTRAN











RRC CONNECTION REQUEST







RRC CONNECTION REJECT
























_999400013.doc


UE







UTRAN











RRC CONNECTION RELEASE







RRC  CONNECTION RELEASE COMPLETE
























_999400010.doc


UE







UTRAN











RRC CONNECTION REQUEST







RRC CONNECTION SETUP







RRC CONNECTION SETUP COMPLETE




















