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1
Decision/action requested

The group is asked to discuss the proposal.
2
Rationale
RRC connection establishment is an essential procedure for NG-RAN. Without RRC connection established, the NR/NG-RAN cannot provide connections to the UE. 

The performance of RRC connection establishment has direct impact to the end user’s experience. 

When the network slicing is supported, the gNB may support multiple NSIs and each NSI may be used to support some specific communication service, therefore each NSI may have its own priority in radio resource management. So the RRC connection establishment needs to be monitored per NSI that the gNB supports.
The performance measurements related to RRC connection establishment would be useful for network evaluation, network optimization and performance assurance.

3
Proposal
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[x]
3GPP TS 28.541: "Management and orchestration of networks and network slicing; NR and NG-RAN Network Resource Model (NRM); Stage 2 and stage 3".

[y]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".
[z]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
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3
Definitions, measurement families and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

<defined term>: <definition>.

3.2
Measurement families
The measurement names (e.g. RRC.AttConnEstab.Cause) defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [5]).

The list of families currently used in the present document is as follows:
-
RRC (measurements related to Radio Resource Control)



3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], TS 38.331 [y] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, given in other specifications.

<ACRONYM>
<Explanation>
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5
Performance measurements and assurance data for gNB

5.1
Performance measurements and assurance data for gNB-CU
5.1.1
RRC connection related measurements

5.1.1.1
RRC connection establishment

5.1.1.1.1
Attempted RRC connection establishments

a)
This measurement provides the number of RRC connection establishment attempts. This measurement is split into subcounters for each establishment cause, and for each NSI.

b)
CC

c)
Receipt of an RRCConnectionRequest message by the gNB from the UE. Each received RRCConnectionRequest message is added to the relevant subcounter for the establishment cause and the relevant subcounter for the NSI. The possible establishment causes are included in TS 38.331 [y]. The sum of all supported per cause measurements shall equal the total number of RRCConnectionRequest messages. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

Editor’s note: The definition of RRC connection establishment procedure has not been completed in 38.331, so the RRC message name in the trigger needs to be revisited and aligned with the procedure when it is completed in 38.331.

d)
Each measurement is an integer value. 

e)
The measurement name has the forms: 


-
RRC.ConnEstabAtt.Cause

where Cause identifies the establishment cause.


-
RRC.ConnEstabAttNSI.NSI

where NSI corresponds to the NSI ID (see TS 23.501 [z]).

f)
GNBCuFunction (see 28.541 [x]), for the gNB 2 functional split scenario; 
GNBCuCpFunction (see 28.541 [x]), for the gNB 3 functional split scenario;
GNBFunction (see 28.541 [x]), for the gNB non-split scenario.

Editor’s note: The IOC name needs to be revisited and aligned with the NRM definitions in 28.541.
g)
Valid for packet switched traffic

h)
5GS 
i)
One usage of this measurement is for performance assurance.
5.1.1.1.2
Successful RRC connection establishments

a)
This measurement provides the number of successful RRC connection establishments. This measurement is split into subcounters for each establishment cause, and for each NSI.

b)
CC

c)
Receipt of an RRCConnectionSetupComplete message by the gNB from the UE. Each received RRCConnectionSetupComplete message is added to the relevant subcounter for the establishment cause and the relevant subcounter for the NSI. The possible establishment causes are included in TS 38.331 [y]. The sum of all supported per cause measurements shall equal the total number of RRCConnectionSetupComplete messages. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

Editor’s note: The definition of RRC connection establishment procedure has not been completed in 38.331, so the RRC message name in the trigger needs to be revisited and aligned with the procedure when it is completed in 38.331.

d)
Each measurement is an integer value. 

e)
The measurement name has the forms: 


-
RRC.ConnEstabSucc.Cause

where Cause identifies the establishment cause.


-
RRC.ConnEstabSuccNSI.NSI

where NSI corresponds to the NSI ID (see TS 23.501 [z]).

f)
GNBCuFunction (see 28.541 [x]), for the gNB functional split scenario; 
GNBCuCpFunction (see 28.541 [x]), for the gNB 3 functional split scenario;
GNBFunction (see 28.541 [x]), for the gNB non-split scenario.

Editor’s note: The IOC name needs to be revisited and aligned with the NRM definitions in 28.541.
g)
Valid for packet switched traffic

h)
5GS 
i)
One usage of this measurement is for performance assurance.
5.1.1.1.3
Failed RRC connection establishment per failure cause
a)
This measurement provides the number of failed RRC connection establishments. This measurement is split into subcounters for each failure cause.

b)
CC

c)
Transmission of an RRCConnectionReject message by the gNB from the UE. Each transmitted RRCConnectionReject message is added to the relevant subcounter for the failure cause. The possible failure causes are included in TS 38.331 [y]. The sum of all supported per cause measurements shall equal the total number of RRCConnectionReject messages. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

Editor’s note: The definition of RRC connection establishment procedure has not been completed in 38.331, so the RRC message name in the trigger needs to be revisited and aligned with the procedure when it is completed in 38.331.

d)
Each measurement is an integer value. 

e)
The measurement name has the form RRC.ConnEstabFail.Cause
where Cause identifies the failure cause.

f)
GNBCuFunction (see 28.541 [x]), for the gNB functional split scenario; 
GNBCuCpFunction (see 28.541 [x]), for the gNB 3 functional split scenario;
GNBFunction (see 28.541 [x]), for the gNB non-split scenario.

Editor’s note: The IOC name needs to be revisited and aligned with the NRM definitions in 28.541.
g)
Valid for packet switched traffic

h)
5GS 
i)
One usage of this measurement is for performance assurance.
	Next Modified Section


Annex A (informative):
Use cases for performance measurements and assurance data
A.1
Monitoring of RRC connection establishment
RRC connection establishment is one of the most important procedure in NR and NG-RAN. Without an RRC connection established, the UE cannot connect to NR or NG-RAN.

The performance (e.g., success rate) of RRC connection establishment has direct impact to the end user experience. 

When the NR or NG-RAN supports the network slicing, the gNB may support multiple NSIs and each NSI may be used to support some specific communication service, therefore each NSI may have its own priority in radio resource management. So the RRC connection establishment needs to be monitored per NSI that the gNB supports.

The performance measurements related to RRC connection establishment are useful for evaluation, optimization and performance assurance of the network (including NSI, NSSI or non-slice –specific network).
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