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1. Introduction
In TS 29.244, subclause 5.4.6 for Usage Monitoring, the following Editor’s Note is still open:

Editor's Note: 
Upon receiving the Usage Report from the UP function, the behaviour of the CP function, e.g. to initiate Sx Session Modification procedure to modify the URR which is generating the Usage Reporting Rules as result of the communication with the PCRF, is FFS. 
And also in subclause 5.4.10 for Charging:
Editor's Note: 
Upon receiving the Usage Report from the UP function, the behaviour of the CP function, e.g. to initiate Sx Session Modification procedure to create a new FAR (for re-direct) and/or to modify the existing FAR and the URR which is generating the Usage Reporting Rules as result of the communication with the OCS, is FFS.
2. Reason for Change
Whether to specify the behavior of the CP function when receiving the Usage Report from the UP function is FFS. 
3. Conclusions

As given in TS 23.214, it has already been described of the behavior of the CP function when receiving the reported information:

In Subclause 5.3.3:

Based on the mapping between Monitoring-key and PCC/ADC rule stored at the CP function, the CP function shall combine the reported information with session and subscriber related information which is available at the CP function, for Usage Monitoring reporting over the corresponding Gx, Sd interfaces.

Based on the mapping between Rating Group or Sponsor Identity and PCC/ADC rule stored at the CP function, the CP function shall combine the reported information with session and subscriber related information which is available at the CP function, for offline and online charging reporting over the corresponding Gy, Gyn, Gz, Gzn interfaces.
In subclause 5.3.4:

Once the trigger of reporting is met, the SGW-U shall inform the SGW-C by reporting usage information.

The SGW-C can then inform the PGW-C as described in TS 23.401 [2].

When the PGW-C determines to stop the charging and usage monitoring actions for the PDN connection, it shall indicate the PGW-U to stop collecting the usage information.

PGW-C sends an Sx session modification request message to the PGW-U and modifies all the Usage Reporting Rules within the PDN connection to indicate the usage collection shall be stopped. When PGW-C determines to continue the charging action for the PDN connection, it sends an Sx session modification request message to the PGW-U and modifies all the Usage Reporting Rules within the PDN connection to indicate the usage collection shall be resumed.

NOTE:
The support for PGW pause of charging is optional as described in TS 23.401 [2], and used only if both the SGW-C and the PGW-C support this feature.
The subclause 5.4.6 and subclause 5.4.10 of TS 29.244 were referred to the subclause 5.3 of TS 23.214 and no enhancement are required on the Sx interface as it is basic functionality already supported, consequently the editor's notes can be deleted, and some statements is added in subclause 5.2.2.3.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 v1.1.0.
* * * First Change * * * *

5.2.2.3
Reporting of Usage Report to the CP function
When detecting that a provisioned reporting trigger occurs, the UP function shall generate a Usage Report and send it to the CP function by initiating the Sx Session Report procedure. 
The UP function shall continue to apply the provisioned URR(s) and perform the network resources usage measurement after a threshold is reached, and re-apply the provisioned threshold (for sending any further Usage Report) until getting any further instruction or a new threshold from the CP function. The UP function shall reset its ongoing measurement counts when generating a usage report towards the CP function, i.e. the UP function shall report in a usage report the network resources usage measurement since the last usage report. 

When receiving a new threshold from the CP function for a measurement that is already ongoing in the UP function, the UP function shall check its ongoing measurements counts against the new threshold to determine whether to send a usage report to the CP function.
When reporting the network resources usage before and after a Monitoring Time, the UP function shall send two Usage Reports in the PFCP message (e.g. Sx Session Report Request) for the same URR ID. Each Usage Report shall then include the Usage Information IE indicating whether the reported network resource usage was consumed before or after the Monitoring Time. Omission of this IE in a Usage Report indicates that no monitoring time has occurred. The UP function shall send Usage Reports soon after the occurrence of the Monitoring Time.

NOTE 1:
The UP function needs to take care to smooth the signalling load towards the CP function if Usage Reports need to be generated for a large number of Sx sessions after the occurrence of the Monitoring Time.
For the volume-based measurement method, the UP function shall report the traffic usage after any QoS enforcement. Additionally, if the CP function requested to measure the traffic usage before QoS enforcement, the UP function shall also report corresponding measurements, when measurements needs to be reported for the traffic usage after QoS enforcement, by sending two Usage Reports in the PFCP message (e.g. Sx Session Report Request) for the same URR ID. Each Usage Report shall then include the Usage Information IE indicating whether the reported network resource usage corresponds to the traffic before or after QoS enforcement. Thresholds provisioned in a URR shall apply to the traffic usage after any QoS enforcement.

When being instructed to deactivate a network resources usage measurement, via the Active/Inactive Rule IE of the URR, the UP function shall include a Usage Report in the Sx Session Modification Response and reset its ongoing measurements for the URR that is deactivated.

The CP function may request the UP function, in an Sx Session Modification Request, to report its ongoing network resources measurement for one or multiple URRs of the Sx session. In this case, the UP function shall reset its ongoing measurements for the URR(s) being queried and include corresponding usage report(s) in the Sx Session Modification Response. 

NOTE 2:
It is up to the CP function to request the UP function to generate an immediate report (or not) as specified above when the CP function modifies a URR or any other rules of the Sx session. As an exception, the UP function always generates an immediate report when being instructed to deactivate a network resource measurement via the Active/Inactive Rule IE of the URR.
At the Sx session termination, the UP function shall indicate to the CP function, in the Sx Session Deletion Response, the resources that have been consumed for each URR that was provisioned in the Sx session since the last usage report (respective to each URR).

Upon receiving the Usage Report from the UP function, the CP function may initiate Sx session modification procedure as result of the communication with the PCRF or OCS, as described in subclause 5.3, TS 23.214 [2], e.g. by 
-
modifying the URR (e.g. changing the Volume/Time threshold, Volume/Time quota, disabling the usage monitoring), or
-
creating a new FAR (e.g. for redirect) and/or modifying the existing FAR, or
-
modifying the QER (s) in the Sx session
* * * Next Change * * * *

 5.4.6
Usage Monitoring

Usage Monitoring Control refers to the process of monitoring the user plane traffic in the PGW-U or TDF-U for the accumulated usage of network resources per: 

-
individual or group of service data flows; 

-
individual or group of applications; 

-
IP-CAN session, possibly excluding an individual SDF or a group of service data flow(s), and/or
-
TDF session, possibly excluding an individual application or a group of application(s).
See subclauses 4.4, 6.2.2.3 and 6.6 of 3GPP TS 23.203 [7] and subclauses 4.5.16, 4.5.17, 4b.5.6, 4b.5.7 of 3GPP TS 29.212 [8].

Usage Monitoring Control is supported over the Sxb and Sxc reference points by activating in the UP function the reporting of usage information towards the CP function, as specified in subclauses 5.3 and 7.8.4 of 3GPP TS 23.214 [2]. 

The CP function shall control the Usage Reporting in the UP function by: 

-
creating the necessary PDR(s) to represent the service data flow, application or session; 

-
creating a URR for each Monitoring key; and

-
associating the URR to 

-
all the PDRs of the Sx session, for usage monitoring at IP-CAN or TDF session level, possibly excluding the PDRs matching the SDFs or Applications excluded from the usage monitoring at session level; or

-
the PDR(s) of the Sx session associated to the individual or group of SDF(s) or Application(s), for usage monitoring at SDF or application level.


* * * Next Change * * * *

 5.4.10
Charging

The charging requirements for online and offline charging in the PS domain specified in 3GPP TS 32.251 [17] shall be preserved with a split SGW, PGW and TDF architecture. 

Charging is supported by the CP function by activating in the UP function the measurement and reporting of the accumulated usage of network resources per: 

-
IP-CAN bearer, for an SGW;

-
IP-CAN bearer, IP-CAN session and/or individual or group of service data flows, for a PGW; 

-
TDF session and/or individual or group of applications, for a TDF. 

See subclauses 5.3 and 7.8.4 of 3GPP TS 23.214 [2]. 
The CP function shall control the usage measurement and reporting in the UP function by: 

-
creating the necessary PDR(s) to represent the service data flow, application, bearer or session; 

-
creating a URR for each Charging Key, combination of Charging Key and Service ID, or combination of Charging Key, Sponsor ID and Application Service Provider Id;

-
associating the URR to the relevant PDRs defined for the Sx session, for usage reporting at IP-CAN bearer, IP-CAN session, TDF session, SDF or application level.
To avoid the risk of signalling storms between the CP and UP functions at times of tariff change, the CP function may include the Monitoring Time IE in the URR and set it to the time of tariff change to request the UP function to report separately the resource usage before and after the time of tariff change (see e.g. subclause 6.3.7.1 of 3GPP TS 32.299 [18]).


* * * End of Changes * * * *
