SA WG2 Temporary Document

Page 2

SA WG2 Meeting #102
S2-140937
24 - 28 March 2014, St. Julian’s, Malta
(revision of S2-14xxxx)
Source:
Ericsson, NSN
Title:
 Further evaluation of solution 2.3 (Existing Bearer Approach) 
Document for:
Approval 

Agenda Item:
7.2
Work Item / Release:
UPCON / Rel-13
Abstract of the contribution: This paper evaluates solution 2.3 (Existing Bearer Approach) taking the key aspects, i.e. signalling load and overall NIDB applicability into considerations.          
Discussion
A new work item on User Plane Congestion (UPCON) was agreed at SA2#101. Furthermore it was agreed to begin the work with aspects related to the building block I: RAN Downlink Traffic Differentiation, Congestion Detection and Reporting (UPCON-DOTCON).
The Network Initiated Dedicated Bearer (NIDB) concept was introduced in Rel-7 for 3G and Rel-8 for LTE where packet flows based on operators’ policies can be mapped onto distinct bearers [1]. The use of this concept is documented in Solution 2.3 or the UPCON TR [2]. Within this concept standardized and non-standardized QCI values as well as a set of ARP values have been introduced. The QCI and ARP values that are associated with specific bearers are propagated to the RAN where they enable a differentiated bearer and hence differentiated packet flow treatment.

The existing bearer approach is well harmonized with the RAN functional architecture and protocol architecture as standardized for 3G and LTE to enable, e.g. bearer based scheduling mechanisms below the PDCP and RLC layers. 
As an example we consider the use case where some of the packet flows are categorized as heavy flows, i.e. flows consuming a considerable portion of the RAN user plane resources. It is fair to assume that the amount of user plane resources consumed due to transfer of payload associated with less heavy flows such as chatty services is not the root cause for user plane congestion in RAN.

Using packet inspection, operators policies and NIDB, the heavy packet flows can be mapped on distinct bearers with designated QCI and if needed/wanted ARP value. In case of a congestion situation in RAN, packet flows mapped onto these bearers will be subject to RAN congestion mitigation measures. 
Observation 1: The existing bearer concept using NIDBs can be used to enable Traffic Differentiation (see list of features included in the building block 1 UPCON-DOTCON) in a way that is harmonized with the functional architecture and protocol architecture as standardized for 3G and LTE.
Furthermore once such user plane heavy applications are triggered, their lifetime usually spans over larger time scale, e.g. when used to stream a video clip and thus the associated dedicated bearer related signalling on a per UE basis will be in-frequent. Additionally it is also possible to pre-establish one or more dedicated bearers for user plane heavy applications which avoids the signalling associated with bearer establishment all together (e.g., see Annex F in 23.401). Moreover, unlike CN-based solutions, the changes associated with RAN congestion status do not require corresponding bearer signalling between RAN and CN.
 In light of what said above, the signalling impact is expected to be negligible compared to CN-based solutions. 
Observation 2: Signalling impact from using NIDB to address realization of features within the scope of UPCON-DOTCON is not expected to be an issue.
Traffic differentiation based on NIDB can be used to trigger support for content-level optimization or adaptation mechanisms on specific flows when e.g. TCP or DASH is used. This is typically achieved by providing implicit congestion notification e.g. through a packet drop to the end-points or e.g. to application aware proxies.

Observation 3: Content-level optimization or adaptation mechanisms can be implicitly triggered and used on specific flows through NIDB based traffic differentiation.
Finally, sourcing companies acknowledge the fact that NIDB is deployed on a large scale in the chipsets as well as in the networks and thus is being considered as a mature enough to constitute a viable solution to the challenges addressed by UPCON.  

Proposal 

This contribution discusses the usage of existing bearer concept with NIDB to address realization of features associated with the building block I of the work item UPCON (UPCON-DOTCON).

Three observations have been made:

Observation 1: The existing bearer concept using NIDBs can be used to enable Traffic Differentiation (see list of features included in the building block 1 UPCON-DOTCON) in a way that is harmonized with the functional architecture and protocol architecture as standardized for 3G and LTE.
Observation 2: Signalling impact from using NIDB to address realization of features within the scope of UPCON-DOTCON is not expected to be an issue.

Observation 3: Content-level optimization or adaptation mechanisms can be implicitly triggered and used on specific flows through NIDB based traffic differentiation.
It is proposed to capture the observations above in the UPCON TR as shown below. 
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=========================START CHANGE=================================

6.2.3
Solution 2.3: Enhancing existing bearer concepts

[…]

6.2.3.4
Solution evaluation

-
This solution offers an alternative way to solve key issue #1, i.e. RAN user plane congestion mitigation by re-using and enhancing (e.g. using DPI functionality in the network or improve uplink bearer usage) the existing bearer concept, i.e. no or only minor standardisation effort is required.

-
It fully supports congestion handling on subscriber- and application-level.

-
Standardized interfaces and procedures for multi-vendor support are re-used. No new interfaces or protocols are required. 


-
It does not rely on any form of RAN congestion awareness in the core, i.e. no feedback loop is needed and there is no issue with signalling load towards and in the core network. If RAN congestion information is indicated to the CN, bearer usage can be adapted and optimized. 

-
It works also for fast changing load and congestion situations in RAN. It is much more responsive to congestion and scalable than any feedback-based solution.

-
It allows the radio scheduler a full visibility about the traffic demand, so RAN can work in full buffer model and can allocate traffic to available resources according the current radio conditions. It allows the RAN to react on congestion situations without assistance from CN.

-
Through enforcing a packet forwarding treatment, e.g. by packet drop, RAN implicitly indicate congestion to adaptive applications based on TCP or DASH. This implicit congestion indication is used to perform adaptation in end points or e.g. to application aware proxies. 
-
It requires the capability of the UE to support multiple dedicated bearers which is guaranteed within EPS. The number of different prioritisation levels is limited to the UEs capability to support several established dedicated bearers. Furthermore, it depends on operator's bearer configuration policies, e.g. the VPLMN operator might have different bearer policies than the HPLMN operator.

-
In order to replicate the optimised downlink QoS control in uplink, the UE is required to perform automatic flow mapping in uplink direction. This requires that the traffic aggregate can be unambiguously identified by the IP-5-tuple.

-
In respect to application detection, this solution has the same implications (i.e. DPI processing load or issues with non-deducible service data flows) as in-bearer marking solutions (e.g. SCI or FPI).

-
The proposed multiple dedicated bearer solution allows for re-use of the bearer based QoS mechanism in RAN and CN, thus going beyond pure in-bearer packet prioritisation.
-
The solution can be used to enable Traffic Differentiation in a way that is harmonized with the functional architecture and protocol architecture as standardized for 3G and LTE.
-
Signalling impact of the solution is not expected to be an issue.
6.2.3.5
RAN impacts

-
No impacts on RAN foreseen as the existing bearer based QoS control concept are re-used.
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