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Abstract of the contribution: 

We discuss the Editor’s Notes (ENs) on applicability of static congestion mitigation policies without PCRF involvement; an evaluation of possible effects leads to propose elimination of the ENs. 
Discussion
The following ENs are found in TR 23.705 V0.10.10 in subclause 6.1.5.1.4.2 and 6.1.6.1.2:

Editor's Note: The applicability of congestion mitigation measures per congestion level without PCRF involvement need to be evaluated.
Editor's Note: The applicability of static congestion mitigation policies without PCRF involvement need to be evaluated.
This ENs needs resolution in one way or the other, i.e. removal of the ENs
· without any other modification; or
· by adding clarification; or 
· by declaring the described case as not applicable and defining how this is guaranteed.
Static congestion mitigation policies are applied if a limited PCC is deployed where PCRF cannot be dynamically involved (i.e. PCEF does not notify the PCRF once it receives congestion information). Static mitigation policies are pre-defined policies provided by the operator and configured in the PCEF. We assume that if a PCRF is available, the PCRF performs dynamic policy control for congestion mitigation. The scenario when static policies are used is described in TS 23.401 subclause 4.7.5, TS 23.402 subclause 4.10.4, and TS 23.203 Annex K/L.
Static congestion mitigation policies (i.e. when PCRF is not involved) are characterized by the following differences compared to dynamic ones (i.e. either dynamically provisioned, or preconfigured and dynamically activated mitigation policies):

· less central control is possible: correlation over sessions (i.e. the concurrent consideration of multiple sessions) cannot be wider than over the same PCEF. In contrast, with PCRF involvement, correlation can be over all sessions handled by one PCRF, that is, potentially over several PGWs. This constitutes a modest limitation; under the assumption of parallel configuration of static congestion mitigation policies in all relevant PGWs, a reasonable traffic and user mix per PGW still enough differentiation of congestion mitigation can be realized.
· lack of detailed subscriber specific data: PGW has no direct access to the subscriber profile (which is available at SPR for PCRF). Yet, at least one item stored in PGW can play a similar role, namely “EPS PDN Charging Characteristics” (defined per PDN connection). 
· Some congestion mitigation measures are only reachable via PCRF, i.e. via Rx. If only static congestion policies are deployed, this is not possible.

· Congestion information (RCI) needs to be mapped to a corresponding static mitigation policy, i.e. a static mitigation policy needs to be activated/de-activated according to the information in the RCI. How the RCI and static mitigation policies are applied is implementation specific.

We think that above mentioned limitations from static congestion mitigation policies can be mentioned in the evaluation section and referred to. The Editor’s Notes in question can then be deleted.

Additionally, the changes below correct a misalignment between the step labels in the figure and their description in the text.

Proposal

We propose to apply the following changes to TR 23.705 V0.10.0:
First Change

6.1.5.1.4.2
Assumptions for extensions of policies for congestion mitigation

There may be a PCC/ADC rules that are provided by the PCRF in advance and activated by the PCEF/TDF only in case of receiving appropriate RCI. Restrictions stemming from such usage are stated in the evaluation section.

With this solution, the following definition is used for extension of the policy framework:

User plane congestion mitigation policy: A set of information describing actions in the user plane (in the PCEF/TDF) with the target to reduce the (overall or specific) amount of RAN user plane congestion or to minimize service disruption/service degradation experienced by the user, and, optionally, the corresponding conditions under which they shall be performed. Such a policy may be provisioned statically in the PCEF, predefined in the PCEF/TDF and de/activated dynamically by the PCRF or provisioned dynamically by the PCRF to the PCEF/TDF. A user plane congestion mitigation policy may refer to a level of congestion. It may also contain an event trigger for a subsequent user plane congestion report. 

NOTE:
Static user plane congestion mitigation policies apply in case of no PCC deployment. For static user plane congestion mitigation policies the same restrictions apply as for current static PCC (defined in [8] subclause 4.7.5 and [10] subclause 4.10.4).

With this solution, the following assumptions for extension of policies are used:

-
Support of User Plane congestion event report;
-
For user plane congestion mitigation, an enhancement of existing PCC/ADC rules structure/or structure of those rules applicability should be defined. They should contain congestion mitigation measures/or corresponding PCC/ADC Rule that can be enforced depending on the different RAN user plane congestion situation (e.g., different PCC/ADC rule per each congestion level).

Editor's Note: It is FFS whether the above mentioned enhancement will be implemented by extending the existing PCC/ADC Rules structure (e.g. a different enforcement actions per each congestion level within the single rule or a different PCC/ADC Rules applicable per each one of the congestion levels). 

Second Change

6.1.5.1.6
Solution evaluation
The advantages of the solution are the following: 
-
No architecture impact. There is no new control plane interface and new network element is introduced.

-
No mandatory new signalling is introduced over the control plane. Furthermore, there is no additional signalling in case of mobility or other RAN-related procedures required.
-
Indicates congestion information on a per-bearer granularity.
-
The solution can be used in deployments with dynamic policy control and in deployments limited to static policies.

The disadvantages of the solution are the following:

-
Processing of RCI bring extra burden in the P-GW/GGSN. 
-
A new signalling channel, piggybacked to the user plane, is introduced to the architecture piggybacked over the user plane.
-
Introduce signalling if P-GW/GGSN trigger event report to the PCRF.
Additional considerations:

-
The amount of the information transferred in one uplink packet is limited by the size of the packet.
-
The use of static congestion mitigation policies in PCEF in case when no PCRF is available or PCRF involvement is not required imposes the following limitations:
-
no access to detailed subscriber data (but consideration of APN-specific charging characteristics is possible and may be useful for operators);
-
no cross-correlation between multiple PDN connections on different P-GWs possible
-
it is not possible to trigger congestion mitigation measures which are reachable only via PCRF and Rx.
Third Change

6.1.6.1.2
High-level operation and procedures
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Figure 6.1.6.1.2-1: Overview of congestion mitigation based on policy decisions.

NOTE 1:
The numbers do not necessarily imply a temporal order.

NOTE 2:
If TDF is deployed, congestion mitigation policies may be provisioned to both PCEF and/or TDF. 
The procedural steps are:

1.
The PCRF provides policies for congestion mitigation to one or more of the following network entities:

a)
to the PCEF (over the Gx interface);
b)
to the TDF (over the Sd interface) ;

c)
to the AF (over the Rx interface);
NOTE 3: In this Release, only scenario when PCRF and AF are in the same operator’s network is considered.
The policies can be provisioned before RAN user plane congestion occurs or after the PCRF becomes aware of the congestion status (e.g. onset, abatement, level of RAN user plane congestion).  All the existing variants of policy provisioning (predefined and activated/de-activated dynamically and provided dynamically) may be used for congestion mitigation;

NOTE 4:  In case of network configurations without PCRF involvement, the PCEF and/or TDF can enforce static congestion mitigation policies upon receipt of a congestion notification from the RAN. Different policies may be configured for different congestion levels. Static policies usage by the PCEF is defined by the TS 23.401 [8] subclause 4.7.5 and by the TS 23.402 [10] subclause 4.10.4. Restrictions stemming from such usage are stated in the evaluation section of Solution 1.5.1.

2.
The PCRF may also provide – subject to agreement with the AF provider – an indication related to the RAN congestion status to the AF.
Editor's Note: It is FFS whether the indication to the AF consists of a maximum bitrate and/or the RCI and/or other information.
3.
Congestion mitigation is performed in different network entities according to the policy decision by the PCRF:

a/b) The PCEF/TDF can perform bandwidth limitation, prioritization and traffic gating according to the provided policies.
c)
The AF (e.g. an application server or proxy) can directly or indirectly support the congestion mitigation, e.g. by adapting the sending rate, through media transcoding or compression, or by delaying push services. 
d)
Based on policies provided by the PCRF, the PCEF/TDF may also perform actions to support  congestion mitigation measures in the RAN, e.g. the policy can control when packet marking (such as e.g. proposed by RAN-based Solutions for RAN user plane congestion management solutions) should be performed.
e) 
The PCRF may limit/reject the authorization of new requests for application flows, based on current procedures. 

End of Changes
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