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Decision/action requested

SA5 group is asked to discuss and approve the performance measurements in 32.452
2
References
TS 32.452, Telecommunication management; Performance Management (PM); Performance measurements Home Node B Subsystem (HNS)
3
Rationale

If there is lacking of RAB and RRC related performance measurements, the service provider can’t know about the performance and utilization of HNS. This contribution is going to add the relevant parameters.

4
Detailed proposal

	Modified Section
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4.2.1
Measurements related to RAB and RRC
4.2.1.1

Overview

Performance Measurement definitions in this subclause are based on 3PGG TS 25.413 [6].

The following paragraphs are of interest for this purpose:

· RAB ASSIGNMENT REQUEST;
· RAB ASSIGNMENT RESPONSE;
· RAB RELEASE REQUEST.
· IU RELEASE REQUEST;
· RRC CONNECTION REQUEST
· RRC CONNECTION SETUP COMPLETE
· RRC CONNECTION REJECT
These paragraphs show in particular the following diagrams:
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Figure 1: RAB Assignment procedure. Successful operation
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Figure 2: RAB Release Request procedure
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Figure 3: Iu Release Request procedure. Successful operation
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Figure 4: RRC Connection procedure, Successful operation
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Figure 5: RRC Connection procedure, Unsuccessful operation
4.2.1.2  RAB establishment for CS domain

The five measurement types defined in the clause 4.1.5 for CS domain are subject to the "4 out of 5 approach".

4.2.1.2.1
Attempted RAB establishments for CS domain

a) This measurement provides the number of requested RAB in establishment attempts for CS domain. The measurement is split into subcounters per traffic class.

b) CC

c) On receipt by the HNB of a RANAP RAB ASSIGNMENT REQUEST message for CS domain, each requested RAB in establishment attempts is added to the relevant measurement according to the traffic class requested. See TS 25.413 [6] and TS 23.107 [7]. For conversational service, the relevant measurement according to the data rates requested, see TS 25.993 [8] as follows:
uplink<U>:


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps
 

2: 12.2 kbps
 

3: 28.8 kbps
 

4: 32 kbps
 

5: 64 kbps


6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
downlink<D>: 


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps
 

2: 12.2 kbps
 

3: 28.8 kbps
 

4: 32 kbps
 

5: 64 kbps


6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
As indicated above, <U> and <D> are integer values that map to the conversational service specified uplink and downlink data rates respectively. 
NOTE :
The addition is performed with the condition that the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.
d) Each measurement is an integer value.

e) RAB.AttEstabCS.Conv.<U><D>
RAB.AttEstabCS.Strm
RAB.AttEstabCS.Intact
RAB.AttEstabCS.Bgrd
f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.2.2
Successful RAB establishments without queuing for CS domain

a) This measurement provides the number of successfully established RABs for CS domain in which a queuing process has not been involved. The measurement is split into subcounters per traffic class.

b) CC

c) On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each successfully established RAB is added to the relevant measurement according to the traffic class requested in the RAB ASSIGNMENT REQUEST message. See TS 25.413 [6] and TS 23.107 [7]. For conversational service, the relevant measurement according to the data rates requested, see TS 25.993 [8] as follows:
uplink<U>:


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps
 

2: 12.2 kbps
 

3: 28.8 kbps
 

4: 32 kbps
 

5: 64 kbps


6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
downlink<D>: 


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps
 

2: 12.2 kbps
 

3: 28.8 kbps
 

4: 32 kbps
 

5: 64 kbps


6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
As indicated above, <U> and <D> are integer values that map to the conversational service specified uplink and downlink data rates respectively.
NOTE:
The addition is performed with the condition that the RAB has not been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE. 
d) Each measurement is an integer value.

e) RAB.SuccEstabCSNoQueuing.Conv.<U><D>
RAB.SuccEstabCSNoQueuing.Strm
RAB.SuccEstabCSNoQueuing. Intact
RAB.SuccEstabCSNoQueuing.Bgrd.
f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.2.3
Failed RAB establishments without queuing for CS domain

a) This measurement provides the number of RABs failed to establish for CS domain in which a queuing process has not been involved. The measurement is split into subcounters per failure cause.

b) CC

c) On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes are included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

NOTE:
The addition is performed with the condition that the RAB has not been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RAB.FailEstabCSNoQueuing.Cause
where Cause identifies the failure cause.

f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.2.4
Successful RAB establishments with queuing for CS domain

a) This measurement provides the number of successfully established RABs for CS domain in which a queuing process has been involved. The measurement is split into subcounters per traffic class.

b) CC

c) On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each successfully established RAB is added to the relevant measurement according to the traffic class. See TS 25.413 [6] and TS 23.107 [7]. For conversational service, the relevant measurement according to the data rates requested, see TS 25.993 [8] as follows:
uplink<U>:


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps
 

2: 12.2 kbps
 

3: 28.8 kbps
 

4: 32 kbps
 

5: 64 kbps


6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
downlink<D>: 


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps
 

2: 12.2 kbps
 

3: 28.8 kbps
 

4: 32 kbps
 

5: 64 kbps


6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
As indicated above, <U> and <D> are integer values that map to the conversational service specified uplink and downlink data rates respectively.
NOTE:
The addition is performed with the condition that the RAB has been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.
d) Each measurement is an integer value.

e) RAB.SuccEstabCSQueuing.Conv.<U><D>
RAB.SuccEstabCSQueuing.Strm
RAB.SuccEstabCSQueuing.Intact
RAB.SuccEstabCSQueuing.Bgrd
f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.2.5
Failed RAB establishments with queuing for CS domain

a) This measurement provides the number of RABs failed to establish for CS domain in which a queuing process has been involved. The measurement is split into subcounters per failure cause.

b) CC

c) On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each RAB failed to establish is added to the relevant measurement according to the cause. Possible causes are included in TS 25.413 [6]. The sum of all supported per cause measurements shall equal the total number of RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

NOTE:
The addition is performed with the condition that the RAB has been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE. 

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RAB.FailEstabCSQueuing.Cause
where Cause identifies the failure cause.

f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.3
RAB establishment for PS domain

The five measurement types defined in the clause 4.1.6 for PS domain are subject to the "4 out of 5 approach".

4.2.1.3.1
Attempted RAB establishments for PS domain

a) This measurement provides the number of requested RABs in establishment attempts for PS domain. The measurement is split into subcounters per traffic class.

b) CC

On receipt by the HNB of a RANAP RAB ASSIGNMENT REQUEST message for PS domain, each requested RAB in establishment attempts is added to the relevant measurement according to the traffic class requested. See TS 25.413 [6] and TS 23.107 [7]. For streaming service, the relevant measurement according to the data rates requested, see TS 25.993 [8] as follows:
uplink<U>:


1: 14.4 kbps
 

2: 28.8 kbps
 

3: 57.6 kbps
 

4: 64 kbps
 

5: 128 kbps


6: 384kbps
downlink<D>: 


1: 14.4 kbps
 

2: 28.8 kbps
 

3: 57.6 kbps
 

4: 64 kbps
 

5: 128 kbps


6: 384 kbps
As indicated above, <U> and <D> are integer values that map to the streaming service specified uplink and downlink data rates respectively. 
NOTE:
The addition is performed with the condition that the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

c) Four integer values.

d) RAB.AttEstabPS.Conv
RAB.AttEstabPS.Strm.<U><D>
RAB.AttEstabPS.Intact
RAB.AttEstabPS.Bgrd

e) HNB
f) Valid for packet switched traffic.

g) UMTS
4.2.1.3.2
Successful RAB establishments without queuing for PS domain

a) This measurement provides the number of successfully established RABs for PS domain in which a queuing process has not been involved. The measurement is split into subcounters per traffic class.

b) CC

On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each successfully established RAB is added to the relevant measurement according to the traffic class. See TS 25.413 [6] and TS 23.107 [7]. For streaming service, the relevant measurement according to the data rates requested, see TS 25.993 [8] as follows:
uplink<U>:


1: 14.4 kbps
 

2: 28.8 kbps
 

3: 57.6 kbps
 

4: 64 kbps
 

5: 128 kbps


6: 384kbps
downlink<D>: 


1: 14.4 kbps
 

2: 28.8 kbps
 

3: 57.6 kbps
 

4: 64 kbps
 

5: 128 kbps


6: 384 kbps
As indicated above, <U> and <D> are integer values that map to the streaming service specified uplink and downlink data rates respectively. 
NOTE:
The addition is performed with the condition that the RAB has not been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

c) Four integer values.

d) RAB.SuccEstabPSNoQueuing.Conv
RAB.SuccEstabPSNoQueuing.Strm.<U><D>
RAB.SuccEstabPSNoQueuing.Intact 
RAB.SuccEstabPSNoQueuing.Bgrd

e) HNB
f) Valid for packet switched traffic.

g) UMTS
4.2.1.3.3
Failed RAB establishments without queuing for PS domain

a) This measurement provides the number of RABs failed to establish for PS in which a queuing process has not been involved. The measurement is split into subcounters per failure cause.

b) CC

c) On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes are included in TS 25.413 [6]. The sum of all supported per cause measurements shall equal the total number of RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

NOTE:
The addition is performed with the condition that the RAB has not been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RAB.FailEstabPSNoQueuing.Cause
where Cause identifies the failure cause.

f) HNB
g) Valid for packet switched traffic.

h) UMTS
4.2.1.3.4
Successful RAB establishments with queuing for PS domain

a) This measurement provides the number of successfully established RABs for PS domain in which a queuing process has been involved. The measurement is split into subcounters per traffic class.

b) CC

On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each successfully established RAB is added to the relevant measurement according to the traffic class. 
See TS 25.413 [6] and TS 23.107 [7]. For streaming service, the relevant measurement according to the data rates requested, see TS 25.993 [8] as follows:
uplink<U>:


1: 14.4 kbps
 

2: 28.8 kbps
 

3: 57.6 kbps
 

4: 64 kbps
 

5: 128 kbps


6: 384kbps
downlink<D>: 


1: 14.4 kbps
 

2: 28.8 kbps
 

3: 57.6 kbps
 

4: 64 kbps
 

5: 128 kbps


6: 384 kbps
As indicated above, <U> and <D> are integer values that map to the streaming service specified uplink and downlink data rates respectively. 
NOTE:
The addition is performed with the condition that the RAB has been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

c) Four integer values.

d) RAB.SuccEstabPSQueuing.Conv
RAB.SuccEstabPSQueuing.Strm.<U><D>
RAB.SuccEstabPSQueuing.Intact
RAB.SuccEstabPSQueuing.Bgrd

e) HNB
f) Valid for packet switched traffic.

g) UMTS
4.2.1.3.5
Failed RAB establishments with queuing for PS domain

a) This measurement provides the number of RABs failed to establish for PS domain in which a queuing process has been involved. The measurement is split into subcounters per failure cause.

b) CC

c) On transmission by the HNB of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each RAB failed to establish is added to the relevant measurement according to the cause. Possible causes are included in TS 25.413 [6]. The sum of all supported per cause measurements shall equal the total number of RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

NOTE:
The addition is performed with the condition that the RAB has been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RAB.FailEstabPSQueuing.Cause
where Cause identifies the failure cause.

f) HNB
g) Valid for packet switched traffic.

h) UMTS
4.2.1.4
RAB release request by HNS

4.2.1.4.1
RAB release requests for CS domain

a) This measurement provides the number of RABs requested to release by HNS for CS domain split into subcounters per cause.

b) CC

c) On transmission by the HNB of a RANAP RAB RELEASE REQUEST message for CS domain, each RAB requested to be released is added to the relevant per cause measurement. Possible causes are included in TS 25.413 [6]. The sum of all supported per cause measurements shall equal the total number of RAB Release Requests for the CS domain. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RAB.RelReqCS.Cause
where Cause identifies the release cause.

f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.4.2
RAB release requests for PS domain

a) This measurement provides the number of RABs requested to release by HNS for PS domain split into subcounters per cause.

b) CC

c) On transmission by the HNB of a RANAP RAB RELEASE REQUEST message for PS domain, each RAB requested to be released is added to the relevant per cause measurement. Possible causes are included in TS 25.413 [6]. The sum of all supported per cause measurements shall equal the total number of RAB Release Requests for the PS domain. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RAB.RelReqPS.Cause 
where Cause identifies the release cause.

f) HNB
g) Valid for packet switched traffic.

h) UMTS
4.2.1.4.3
The number of RAB related to the Iu release request for CS domain

a) This measurement provides the number of RAB related to the Iu release request for CS domain. The measurement is split into subcounters per traffic class.

b) CC

c) On transmission by the HNB of a RANAP IU RELEASE REQUEST message for CS domain, each RAB related to the RANAP IU RELEASE REQUEST message is added to the relevant measurement according to the traffic class requested when the RANAP message IU RELEASE REQUEST is sent to the CS CN.

d) Each measurement is an integer value

e) RAB.NbrIuRelReqCS.Conv
RAB.NbrIuRelReqCS.Strm
RAB.NbrIuRelReqCS.Intact
RAB.NbrIuRelReqCS.Bgrd

f) HNB
g) Valid for circuit switched traffic

h) UMTS
4.2.1.4.4
The number of RAB related to the Iu release request for PS domain

a) This measurement provides the number of RAB related to the Iu release request for PS domain. The measurement is split into subcounters per traffic class.

b) CC

c) On transmission by the HNB  of a RANAP IU RELEASE REQUEST message for PS domain, each RAB related to the RANAP IU RELEASE REQUEST message is added to the relevant measurement according to the traffic class requested when the RANAP message IU RELEASE REQUEST is sent to the PS CN.

d) Each measurement is an integer value.

e) RAB.NbrIuRelReqPS.Conv
RAB.NbrIuRelReqPS.Strm
RAB.NbrIuRelReqPS.Intact
RAB.NbrIuRelReqPS.Bgrd

f) HNB
g) Valid for packet switched traffic.

h) UMTS
4.2.1.5
RRC connection establishments

The three measurement types defined in the clause 4.4.1.n are subject to the "2 out of 3 approach".

4.2.1.5.1
Attempted RRC connection establishments

a) This measurement provides the number of RRC connection establishment attempts for each establishment cause.

b) CC

c) Receipt of an RRC Connection Request message by the HNB from the UE. Each RRC Connection Request message received is added to the relevant per cause measurement. The possible causes are included in TS 25.331 [9]. The sum of all supported per cause measurements shall equal the total number of RRC Connection Establishment attempts. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.AttConnEstab.Cause
where Cause identifies the Establishment Cause.

f) HNB
g) Valid for circuit switched and packet switched traffic

h) UMTS
4.2.1.5.2
Failed RRC connection establishments

a) This measurement provides the number of RRC establishment failures for each rejection cause.

b) CC

c) Transmission of an RRC Connection Reject message by the HNB to the UE or an expected RRC CONNECTION SETUP COMPLETE message not received by the HNB. Each RRC Connection Reject message received is added to the relevant per cause measurement. The possible causes are included in TS 25.331 [9].
Each expected RRC CONNECTION SETUP COMPLETE not received by the RNC is added to the measurement cause 'No Reply' (not specified in TS 25.331 [9]).
The sum of all supported per cause measurements shall equal the total number of RRC Connection Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.FailConnEstab.Cause
where Cause identifies the Rejection Cause.
The cause 'No Reply' is identified by the .NoReply suffix.

f) HNB 
g) Valid for circuit switched and packet switched traffic

h) UMTS
4.2.1.5.3
Successful RRC connection establishments

a) This measurement provides the number of successful RRC establishments for each establishment cause.

b) CC

c) Receipt by the HNB of a RRC CONNECTION SETUP COMPLETE message following a RRC establishment attempt. Each RRC Connection Setup Complete message received is added to the relevant per cause measurement. The possible causes are included in TS 25.331 [9]. The sum of all supported per cause measurements shall equal the total number of RRC Connection Establishments. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.SuccConnEstab.Cause
where Cause identifies the Establishment Cause.

f) HNB 
g) Valid for circuit switched and packet switched traffic

h) UMTS
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Annex A (informative): 
Use cases for performance measurements defintion

This annex provides the concrete use cases for the HNS performance measurements defined in clause 4.

A.5
RAB and RRC related performance

RAB management procedure includes RAB Assignment procedure and RAB Release Request procedure. The purpose of RAB Assignment procedure is to establish new RABs and releases of already established RABs for a given UE. If RABs are failed to be established, the involved services may fail. RAB release request can be initiated by CN or HNB when the services terminate normally or abnormally.

During daily maintenance of network, measurements regarding RAB establishment and release are useful for operators to evaluate RAB management procedures, to analyze failure reasons of RAB establishment and to analyze the causes of RAB release, especially in case RAB release abnormally.

Based on that, these measurements are useful for drawing connection rate and drop rate of Femto system for both CS and PS domain. Both rates reflect connectivity and continuity for system services, which are the direct key performance indicators of user experience. Operators can analyse these indicators and ackownledge network quality and user experience better.
	End of Modified Section
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