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Abstract of the contribution: Under RAN congestion conditions the service provider may elect to defer delivery of less time-sensitive traffic to a later time when the network load is lower.
1. 
Discussion

SA1 requirement in TS 22.101, section 27.5 – Limiting Traffic, states:
“The network shall be able to limit traffic from operator-controlled and/or third-party services based on RAN user plane congestion status for a UE, e.g. to defer Push services based on the RAN congestion status and operator policy.
This paper proposes to address this requirement by enabling the PCRF to indicate to the AF to retry service delivery at a later point in time (by means of a retry interval that is indicated to the AF).
2. 
Proposal

Modify relevant sections of TR 23.705 as per text below.

*** 1st Change ***
6.1.5.1.3.2
Event reporting over Rx

The PCRF may also provide – subject to agreement with the AF provider – an indication related to the RAN congestion status to the AF.

For deferred delivery of content the PCRF sends a re-try interval to the AF. The value of the re-try interval can vary depending on the network load status and service provider policies such as time-of-day
Editor's Note: It is FFS whether the indication to the AF in addition consists of a maximum bitrate and/or the RCI and/or other information.

In order to enable an Application Function (AF) to receive such indication, an AF shall be able to subscribe to notifications from the PCRF. If an AF subscribes to receiving notifications, then the PCRF shall subscribe to receiving RAN congestion information over Gx for the same IP-CAN session as specified in the previous section.
*** 2nd Change ***
6.1.5.2.3.2 
Procedure for aggregating RCI signalling
Figure 6.1.5.2.3.2-1 illustrates the procedure for conveying RAN user plane congestion information to the CN. 

1) 
The eNodeB monitors its RAN user plane congestion situation and detects whether it is congested or not. 

2) 
Once RAN user plane congestion is detected, the eNodeB sends the RAN user plane congestion information to the MME by a new S1-AP message or via a new information element in an existing S1-AP message. RCI delivered over S1-MME includes:

- 
Congestion level; 

- 
List of user’s identities (eNB UE S1AP ID and MME UE S1AP ID) of UEs that are located in the same cell and have “RCI signalling” activated at least for one EPS bearer;

- 
EPS bearer ID(s) of UEs that have RCI signalling activated;

- 
Direction of user plane congestion (e.g., radio uplink, radio downlink).


For each EPS bearer of all UEs in the list sent by the eNodeB, the MME stores the congestion level and direction of user plane congestion.
3) 
For each UE in the list sent by the eNodeB and for each active PDN connection belonging to the same UE, the MME notifies the SGW about the RAN user plane congestion information by a new GTP-C message or by a new parameter in an existing GTP-C message. RCI delivered over S11 includes congestion level, user identity (IMSI), EPS bearer ID(s), direction of user plane congestion (e.g., radio uplink, radio downlink), optionally user location information (e.g., Cell ID).

4) 
The SGW notifies the PGW about the RCI by a new GTP-C message or by a new parameter in an existing GTP-C message. RCI delivered over S5/S8 includes congestion level, user identity (IMSI), EPS bearer ID(s), direction of user plane congestion (e.g., radio uplink, radio downlink), optionally user location information (e.g., Cell ID).
NOTE 1: 
In case that the UE is served by multiple PGWs, the number of the RCI signalling message(s) should be equal to the number of PGWs serving this UE via this SGW.
5) 
The PGW acknowledges the notification of RAN user plane congestion to SGW.

6)
 The SGW acknowledges the notification of RAN user plane congestion to MME.
7) 
The PGW notifies the PCRF about the RCI.

8) 
The PCRF acknowledges the notification of RAN user plane congestion to PGW.

9) 
The PCRF makes a decision on how to mitigate the RAN user plane congestion and may initiate IP-CAN Session Modification procedure in order to provide mitigation policies to the PCEF/TDF or decides to forward congestion information to the AF and/or TDF. For deferred delivery of content the PCRF sends a re-try interval to the AF. The value of the re-try interval can vary depending on the network load status and service provider policies such as time-of-day
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Figure 6.1.5.2.3.2-1:  Procedure for RAN user plane congestion notification from the RAN to the CN

In case that the RAN user plane congestion level is changed or abated, the same procedure as described in Figure 6.1.5.2.3.2-1 is applied. The only difference is that the value for Congestion level parameter is now set with a new value. 

For the case of intra E-UTRAN handover, the same procedures as specified in subclause 5.5.1 in TS 23.401 [8] are used to transfer the bearer context information from the source eNodeB to the target eNodeB. The bearer context information includes the policy for RCI signalling and the congestion level of the source eNodeB. This enables the target eNodeB to know whether the RAN user plane congestion information shall be reported to CN for the newly handover UE. If the RCI signalling is activated and there is a change in congestion level comparing with the source eNodeB, the target eNodeB sends an aggregating RCI signalling to the MME as described in step 2.

For the case of a UE which performs the Service Request procedure, as specified in subclause 5.3.4.1 in TS 23.401 [8], the MME sends the bearer context information to the eNodeB via the existing S1-AP Initial Context Setup Request message. The bearer context information also includes the policy for RCI signalling and the RAN user plane congestion level that are stored at the MME. The eNodeB uses the same procedure as described in Figure 6.1.5.2.3.2-1 to report the RAN user plane congestion notification to the PCRF, if the RCI signalling is activated and congestion level of the current serving eNodeB changes comparing with the previous congestion level received from the MME.

NOTE 2: When to send the aggregating RCI signalling to MME from eNB can be configured by the operator.  

Editor’s Note: Supporting of PMIP-based S5/S8 is FFS.

*** 3rd Change ***
6.1.5.2.4
Impact on existing entities and interfaces
PCRF: Rx Interface

· For deferred delivery of content the PCRF sends a re-try interval to the AF. The value of the re-try interval can vary depending on the network load status and service provider policies such as time-of-day
*** 4th Change ***
6.1.6.1.2
High-level operation and procedures


[image: image2]
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.
Editor's Note: The applicability of static congestion mitigation policies without PCRF involvement need to be evaluated.
2.
The PCRF may also provide – subject to agreement with the AF provider – an indication related to the RAN congestion status to the AF. For deferred delivery of content the PCRF sends a re-try interval to the AF. The value of the re-try interval can vary depending on the network load status and service provider policies such as time-of-day.
Editor's Note: It is FFS whether the indication to the AF in addition 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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