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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

Voice was the major service and 3GPP defined voice specific cross-layer optimizations for 3G and 4G. Web based streaming video and Apps are expected to take majority of 4G/5G bandwidth, and are key source to further increase the ARPU for operators. MPEG and 3GPP SA4 have been considering cross-layer optimizations by RAN and App mutual aware, e.g. network assisted DASH, video-aware scheduling. It is worthwhile and right time to study whether deep cross-layer optimizations for Web based streaming video and Apps can deliver the desired benefits. It is also worthwhile to take into account the related work in other SDOs/Working groups, e.g. ETSI MEC work on mobile video delivery optimization and local content caching. It is also beneficial to study and analyse the potential impact to architecture, protocol, and signalling to support RAN based local cached delivery, local breakout; and support RAN optimizations based on context awareness.
1
Scope

The present document provides descriptions and possible solutions of use cases for the Context Aware Service Delivery in RAN for LTE, and also provides analysis of these solutions. Considerations with regards to requested functionality in scope of other 3GPP groups, if any, may be captured in this document as well.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

4
Definitions and problems description
4.1
Issue 1: Backhaul long latency
The issue may arise in cases where the distance between the RAN and the node hosting the application content is long or the number of routers on this route is high. In these cases long transportation latency may be experienced. Consequently certain kinds of service may be impacted significantly due to the long latency. For example, backhaul delay increases the TCP RTT, therefore if TCP is configured in a way that it cannot cope with such delays, TCP throughput can be affected.
4.2
Issue 2: TCP E2E delay with throughput decreasing
The behavior of TCP assumes that network congestion is the primary cause for packet loss and high delay.  In cellular networks the bandwidth available for each UE can vary by an order of magnitude on a TTI basis due to changes in the underlying radio channel conditions. Such changes can be caused by the movement of devices or interference, as well as changes in system load due to bursty traffic sources or when other UEs enter and leave the network. TCP has difficulties adapting to these rapidly varying conditions. 

If the E2E delay increases, the TCP RTT increases and the TCP throughput may decrease, which may impact the user experience.

4.3
Issue 3: Video transmission issue cases

The Operator video is a video service under the LTE operator’s control. It is usually transmitted over a dedicated EPS bearer or using a dedicated QCI. However, there might be cases where an operator decides not to apply any dedicated QoS to a video service. These video services are named “Over-The-Top” (OTT) video and are video services that LTE operators have no control on. Such service traffic is usually treated in the same way as normal internet traffic, e.g. transmitted via default bearer, which may lead to poor QoE. Nevertheless, the QoS framework allows assignment of dedicated QCI for video.

Dedicated bearer and QCI is helpful in lessening the video issues. Below are some of the issues that may occur when operators decide to neither use dedicated bearers nor dedicated QCI for OTT video services.
Case 1: Empty buffer issue
The user is watching a streaming video. When the UE requests for some not yet buffered video segments e.g. by dragging a play scroll bar or when playout buffer is exhausted due to link throughput fluctuation and if the scheduling priority of the video content is not set accordingly, the video playing would probably stall depends on some condition, e.g. eNB’s load and UE’s QoS profile. 
Case 2: Inaccurate throughput prediction for DASH issue
DASH client requests video quality based on downlink throughput prediction. However, unless appropriate priority is assigned to video traffic, UE may not accurately predict the downlink throughput because it is impacted not only by its own channel status but also by the other UE’s traffic and channel status. Conservative requesting low data rate video segment leads to low video quality and aggressive requesting high data rate video segment leads to more video stalling.
Case 3: Long video delay issue
In HTTP based streaming, client first buffers some content, i.e. initial buffering, before playout in order to absorb the throughput and delay fluctuation. Assuming that scheduling priority is not appropriately set, a large buffer may cause long delay, thus lead to bad user experience. 
5
Solutions
5.1
General Principles
Impacts to the following LTE/EPC functions and principles of operation should preferably be avoided in order to ensure that the study can proceed within the RAN domain. Proposed solutions shall not be excluded solely on this basis, but sufficient benefits must be demonstrated in order to justify such impacts.
· Security: current LTE security mechanism shall not be jeopardized, e.g. User identity and device confidentiality, etc (TS 36.300, TS 33.401, TS 23.401).

· Policy control: The Policy and Charging Enforcement Function shall remain in the PGW (TS 36.300, TS 23.203, TS  23.401).
· Charging: it shall remain unchanged that the SGW/PGW is responsible for interfacing with the charging system, and CDR generation (TS 36.300, TS 23.401).

· QoS: it shall follow current QoS control mechanism (TS 36.300, TS 23.203, TS 23.401).

· Mobility anchor: SGW is the local Mobility Anchor point for inter-eNodeB handover (TS 36.300, TS 23.401).
· UE IP address allocation: The UE’s IP address is assigned by PGW (or L-GW for local breakout) during the default bearer activation, or after default bearer activation. The UE IP address allocation mechanism shall not be changed. (TS 36.300, TS 23.401)

· Lawful Interception: The lawful interception mechanism shall not be changed (TS 36.300, TS 23.401).
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