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Abstract of the contribution: The paper proposes to take further discussions in order to clarify the use of deferred services as mitigation method in UPCON. 
Introduction

There are a number of questions regarding the deferring of services as mitigation method described in chapter 6.1.6. It is proposed to discuss and elaborate further how this mechanism works. 
Discussion
The following aspects are considered as open questions that need further discussion. 
· Re-try in user plane or over Rx? The meaning of re-try is not fully described in the current description. Whether it mean re-try in the user-plane or re-try over Rx needs to be explained.

· How does the AF “try” the content delivery? One interpretation for the current description assumes that the AF re-tries in the user plane and has a re-try interval that it applies to deliver content to the UE. From this, one needs to assume that the AF has a way to “try” the delivery and determine whether the delivery is successful or not. But it is not clear what it means to “try” and how can we determine whether it is successful or not. Is this based on empirical throughput measurements by the AF, or does this work in some other way? 

· Adaptive or non-adaptive scheduling of delivery is used by the AF? If the AF works by trying to deliver content to the UE and has a re-try interval on its own, how does the AF manage that re-try interval? For state of the art communication mechanisms that are based on repetitive trials, it is a common practice to use a back-off mechanism, such as exponential back-off, and in that way make the scheduling of the content delivery adaptive.  That is, if the AF detects that content cannot be currently delivered in an efficient way, the re-try interval is increased. The AF can then reduce the number of failed delivery attempts and in that way save communication resources. With such adaptive scheduling of the delivery using back-offs, the AF could determine an appropriate timing for the content delivery on its own, taking into account the state of the network as well. 
· How does adaptive scheduling of delivery interact with a re-try interval sent over Rx? If the AF adjusts the re-try interval on its own, in what way would it take into account a re-try interval sent by the PCRF? Would the re-try interval sent over Rx take precedence? If the PCRF’s re-try suggestion is taken into account, it can quickly be over-ridden by the AF’s adaptation mechanism, so it is not clear how these two mechanisms work in combination. 

· Is a re-try interval sent over Rx with non-adaptive interval expected to be more efficient than the AF’s own adaptation? Given that the AF can do measurements on its own, it may happen that the AF’s own adaptation mechanism is more accurate, making the Rx re-try interval unnecessary. 
· Should Rx include a time interval, or should it include a suggested start-time for the service delivery? For longer time-scales, a suggested start-time seems more appropriate. Also, the AF may not perform re-tries on its own in case it receives indications on Rx. By using a start-time rather than a time interval, we avoid the assumption of automatic AF re-tries which may not apply. 

· Is it possible that the service delivery is actually blocked or throttled due to congestion mitigation actions at the time which was earlier suggested by the PCRF? This could happen because congestion predictions are inaccurate by nature, and because the UE will in many occasions move to other areas where the congestion situation is different compared to when the indication was initiated from the PCRF. If there is congestion at the time and location when the AF starts service delivery based on the PCRF’s earlier suggestion, other mitigation rules may prevent the service delivery or significantly throttle it. Is the PCRF required to overcome this problem? 
· How do we handle the case when the IP-CAN session is released (e.g., due to UE detach) by the time suggested by the PCRF? In what way will the AF become aware that the UE is no longer connected?
· How do we handle cases when the IP-CAN session is terminated before the suggested delivery time, and it is re-established again? Rx is a session based interface, meaning it is based on that an active IP-CAN session is running. If the IP-CAN session is released and a new IP-CAN session is established, would the suggested delivery time still apply?
· What are the requirements on AF to observe the Rx indication? If the AF can ignore the Rx indication, it is not clear how we can check whether an AF node is compliant to the specifications or not.
· How can deferred service delivery be combined with Gx rules? It can be useful for operators to make business agreements with AF providers so that observing the suggested deferral start-time would come with specific charging and policy rules. It needs to be discussed how this can be achieved. 
· Is the deferred service delivery feature tied to UPCON? One may assume that the congestion information over the Np interface could make the PCRF more capable of suggesting appropriate service deferral over Rx. However, it can be possible to apply deferred service delivery even if the RCAF and the Np interface are not deployed. Such decisions could e.g., use time of day to set the suggested delivery time and can be based on statistical information collected from various network nodes. 

Proposal

It is proposed to defer the normative specification of deferred service delivery until the feature is better understood. To progress further discussions, it is proposed to capture the outstanding questions as an Editor’s note in section 1.6.1 as follows. 
---------------------------------------------------START CHANGE-----------------------------------------------
6.1.6
RAN congestion mitigation solutions

6.1.6.1
Solution 1.6.1: Policy-based congestion mitigation 

6.1.6.1.1
General description, assumptions, and principles

This solution addresses key issues #1 ("RAN user plane congestion mitigation") and #4 ("Video delivery control for congestion mitigation"). It describes a general scheme how PCRF can be involved for congestion mitigation based on policy decisions, with the PCRF providing policies to different network entities performing congestion mitigation, based on congestion awareness.

This solution focuses only on policy-based congestion mitigation, and does thus not depend on how congestion awareness is achieved in the PCRF (e.g. if the congestion information is signalled off-path or if they are indicated on-path via the P-GW).

NOTE:
The term "congestion information" is used here as a generic term and the detailed information elements are left to the congestion awareness solution. 

6.1.6.1.2
High-level operation and procedures


[image: image1]
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;

2.
The PCRF may also provide – subject to agreement with the AF provider – an information to the AF which may take into account the RAN congestion status.
Editor's Note: It is FFS whether the indication to the AF consists of a maximum bitrate and/or other information. Additional enhancements on Rx (e.g. for video optimizations) are to be considered in Building Block 2.
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. For deferred delivery of service the PCRF may send a re-try interval to the (operator's or third-party's) AF, which indicates when service delivery may be retried. The value of the re-try interval depends on operator policies (e.g. it may vary depending on the congestion level but may also be set taking other criteria into account). The PCRF may send updated re-try intervals, e.g. if the congestion level changes.

NOTE 5:
The re-try interval is calculated based on the heuristics and it is implementation dependant. Although it cannot accurately predict when the congestion will end, it provides guidance for the AF to re-try at later point of time so as to prevent the further congestion of the radio network.
Editor's Note: The following aspects of deferred service delivery need further discussion. 

· Is re-try done over user-plane or over Rx?

· How does the AF “try” the content delivery?

· Adaptive or non-adaptive scheduling of delivery is used by the AF?

· How does adaptive scheduling of delivery interact with a re-try interval sent over Rx?

· Is a re-try interval sent over Rx with non-adaptive interval expected to be more efficient than the AF’s own adaptation?

· Should Rx include a time interval, or should it include a suggested start-time for the service delivery?

· Is it possible that the service delivery is actually blocked or throttled at the time which was earlier suggested by the PCRF?

· How do we handle the case when the IP-CAN session is released (e.g., due to UE detach) by the time suggested by the PCRF?

· How do we handle cases when the IP-CAN session is terminated before the suggested delivery time, and it is re-established again?

· What are the requirements on AF to observe the Rx indication?

· How can deferred service delivery be combined with Gx rules?

· Is the deferred service delivery feature tied to UPCON?

6.1.6.1.4
Impact on existing entities and interfaces
PCRF:

-
Supports the retry interval.
AF:
-
Supports subscription to and receiving information on the Rx interface which take into account the RAN congestion status; 
-
Supports the congestion mitigation directly or indirectly;
-
Supports the retry interval.
6.1.6.1.5
Solution evaluation

---------------------------------------------------END CHANGE-----------------------------------------------
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