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1
Decision/action requested

To adopt the proposed structure of IMS HSS Cx related measurements into the current IMS PM measurements draft.
2
Introduction
Cx interface is the reference point between HSS and CSCF as defined in IMS architecture (3GPP TS 23.228). Messages exchanged through Cx interface have significance upon many IMS procedures, e.g. registration procedure, session setup/modification procedure, Sip routing procedure, subscription updating etc… Failures upon a Cx operation can result in negative impact to end user experiences. It is therefore important for an operator to define appropriate performance measurements over Cx that are able to capture those critical failure cases. This contribution proposes an outline of Cx related measurements structured in 4 dimensions.
3.
Solution description
The HSS related interface operation related counters are proposed to define in 4 dimensions as the follows:
Dimension 1 is about where the measurement is performed, e.g.

HSS-Cx
Dimension 2 is about the operation type, which are propose to be

Cx Location Query Requests
Cx Pull Requests
Cx Query Requests
Cx Put Requests
Cx AuthData Requests
Cx Deregister Requests
Cx Update SubscrData Requests
Dimension 3: is about the consequence of the operation. The consequence of the operation execution shall be either 

attempted,

success or 
un-success with specific causes.
Dimension 4: In the case of un-success, the 4th dimension should be measured by identifying appropriate failure causes. Causes for those sub-measurements are listed as examples.
The measurement Type name by this definition will follow the pattern 

Cx-[operation name][“Attempted”/‘Success’/’Unsuccess’].[cause|in the case of un-seccess]
Examples of PM measurements defined with such structure are 

Cx.PutRequestSuccsss, it is triggered upon Cx-Put responses with "CX_SUCCESS" result code.
Cx.PutRequestUnsucess.PIdUnkwn, it is triggered upon Cx-Put responses with "CX_UNSUCCESS_PUBLIC_ID_UNKNOWN" result code.
4.
Proposal

It is proposed to integrate the following sections into the IMS PM Measurements draft
HSS Cx related PM measurements
Cx-Put request related PM measurements

Attempted Cx-Put:
Number of Cx-Put requests received from a certain peer 

Successful Cx-Put:
Number of Cx-Put answers with DIAMETER_SUCCESS result code sent to the peer
Unsuccessful Cx-Put
Number of Cx-Put answers with DIAMETER_ERROR_USER_UNKNOWN experimental result code sent to the peer
Number of Cx-Put answers with DIAMETER_UNABLE_TO_COMPLY sent to the peer
Number of Cx-Put answers with DIAMETER_ERROR_IDENTITY_ALREADY_REGISTERED sent to the peer
Cx-Pull request related PM measurements

Attempted Cx-Pull
Number of Cx-Pull requests received from a certain peer
Successful Cx-Pull
Number of Cx-Pull answers with the DIAMETER_SUCCESS result code sent to the peer
Unsuccessful Cx-Pull
Number of Cx-Pull answers with DIAMETER_UNABLE_TO_COMPLY result code sent to the peer
Number of Cx-Pull answers with DIAMETER_ERROR_USER_UNKNOWN experimental result code sent to the peer
Number of Cx-Pull answers with DIAMETER_ERROR_IDENTITY_NOT_REGISTERED experimental result sent to the peer
Cx-AuthData related PM measurements

Attempted Cx-AuthData
Number of Cx-AuthData requests received from a certain peer
Successful Cx-AuthData

Number of Cx-AuthData answers with the DIAMETER_SUCCESS result code sent to the peer
Unsuccessful Cx-AuthData
Number of Cx-AuthData answers with DIAMETER_ERROR_USER_UNKNOWN experimental result code sent to the peer
Number of Cx-AuthData answers with DIAMETER_UNABLE_TO_COMPLY result code sent to the peer
Number of Cx-AuthData answers with DIAMETER_AUTHENTICATION_REJECTED result code sent to the peer
Number of Cx-AuthData answers with DIAMETER_INVALID_AVP_VALUE result code sent to the peer
Number of Cx-AuthData answers with DIAMETER_MULTIROUND_AUTHENTICATION result code sent to the peer
Cx-Query related PM measurements

Attempted Cx-Query:

Number of attempted Cx-Query request
Successful Cx-Query:

Number of Cx-Query answers with the DIAMETER_SUBSEQUENT_REGISTRATION experimental result code sent to the peer
Number of Cx-Query answers with the DIAMETER_FIRST_REGISTRATION experimental result code sent to the peer
Unsuccessful Cx-Query:

Number of Cx-Query answers with the DIAMETER_ERROR_USER_UNKNOWN experimental result code sent to the peer
Number of Cx-Query answers with the DIAMETER_UNABLE_TO_COMPLY result code sent to the peer
Number of Cx-Query answers with the DIAMETER_ERROR_ROAMING_NOT_ALLOWED experimental result code sent to the peer
Number of Cx-Query answers with the DIAMETER_AUTHORIZATION_REJECTED result code sent to the peer
Cx-Location Query related PM measurements

Attempted Cx-Location Query
Number of Cx-LocationQuery requests received from a certain peer 

Successful Cx-Location Query
Number of Cx-LocationQuery answers with DIAMETER_SUCCESS result code sent to the peer
Unsuccessful Cx-Location Query
Number of Cx-LocationQuery answers with DIAMETER_ERROR_IDENTITY_NOT_REGISTERED experimental result sent to the peer
Number of Cx-LocationQuery answers with DIAMETER_ERROR_USER_UNKNOWN experimental result code sent to the peer
Number of Cx-LocationQuery answers with DIAMETER_UNABLE_TO_COMPLY result code sent to the peer
Number of Cx-LocationQuery answers with DIAMETER_UNREGISTERED_SERVICE experimental result code sent to the peer
Cx-Update SubscrData related PM measurements

Attempted Cx-Update SubscrData
Number of Cx-UpdateSubscrData requests sent per destination peer
Successful Cx-Update SubscrData
Number of Cx-UpdateSubscrData answers received per peer with result code DIAMETER_SUCCESS
Unsuccessful Cx-Update SubscrData
Number of Cx-UpdateSubscrData requests per destination peer without response after a certain time
Number of Cx-UpdateSubscrData answers received per peer with experimental result code DIAMETER_ERROR_USER_UNKNOWN
Number of Cx-UpdateSubscrData answers received per peer with experimental result code DIAMETER_ERROR_NOT_SUPPORTED_USER_DATA
Number of Cx-UpdateSubscrData answers received per peer with experimental result code DIAMETER_ERROR_TOO_MUCH_DATA
Number of Cx-UpdateSubscrData answers received per peer with result code DIAMETER_TOO_BUSY
Number of Cx-UpdateSubscrData answers received per peer with a result code corresponding to a protocol error
Number of Cx-UpdateSubscrData answers received per peer with a result code corresponding to a transient failure
Number of Cx-UpdateSubscrData answers received per peer with a result code corresponding to a permanent failure
Cx-Deregister related PM measurements

Attempted Cx Deregister
Number of Cx-Deregister requests sent per destination peer
Successful Cx-Deregister
Number of Cx-Deregister answers received per peer with result code DIAMETER_SUCCESS
Unsuccessful Cx-Deregister

Number of Cx-Deregister requests per destination peer without response after a certain time
Number of Cx-Deregister answer received per peer with experimental result code DIAMETER_ERROR_USER_UNKNOWN
Number of Cx-Deregister answers received per peer with result code DIAMETER_TOO_BUSY
Number of Cx-Deregister answers received per peer with a result code corresponding to a protocol error
Number of Cx-Deregister answers received per peer with a result code corresponding to a transient failure
Number of Cx-Deregister answers received per peer with a result code corresponding to a permanent failure
