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1 Introduction
It is a common ground that some mechanism for the control of QoS from the UE side is required. This is the case for a number of reasons, the main ones are:

· Most the applications are originating from the UE side therefore some means for differentiation of the UL packets should be provided

· On demand network-initiated QoS brings unnecessary delays to the QoS establishment in some cases where the application QoS requirements are known in advance
· In most of the cases the traffic characteristics (based on the 5-tuple) are known prior to the session establishment

This contribution aims to clarify further the QoS mechanisms of UL QoS differentiation within the concept of the pre-established SAE bearers during the establishment of the default IP service described in [2].

2 UE-initiated vs. UE-controlled QoS

The classical 3GPP QoS mechanism that applies up to rel.6 is to effectively create separate logical connections with certain QoS characteristics through the mobile wireless network, per class of service or traffic flow in some instances, from the user device to the top-level gateway node (e.g. GGSN in GPRS). 

The principle is that every time a user starts a new application (e.g. email client, web browser) a new session is created, with all the associated signalling overhead (e.g. the 3G secondary PDP context activation procedure) or different application traffic flows are bundled together within the same PDP context of the same QoS class. This model is what we call UE-initiated QoS.

The implicit assumption is that all applications are modified in some way to inform the UE to set-up the required PDP contexts through the network.

In practice, software applications were typically not modified to interface with the mobile network to perform the required session creation, and the packets for those services were practically carried over the “default” Background Class PDP context and default per hop behaviour treatment (PHB) (commonly referred as Best Effort) treatment for all non-real time packet-switched applications. This situation has been particularly common in TE/MT split deployment options (e.g. PC terminals with 3G/GPRS data cards) where modifications in the PC’s operating systems are required but are practically impossible to be made. This situation has made UE-initiated QoS unworkable in real wireless broadband deployments.

The alternative is to provide a degree of control in the terminal with the provisioning of UL-PFs that contol a number of pre-established dedicated SAE bearers as part of the default IP service and in addition establish on demand dedicated SAE bearers when required for applications where the QoS requirements are not known prior to the session establishment (e.g. SIP offer/answer model). The UL-PFs for the pre-established SAE bearers will be installed in the terminal as part of the default IP service. This will not necessarily mean that the user will loose control of the QoS control and this will be entirely network controlled.
The degree of the user control over the provided QoS is simply an operator’s policy. For example some types of traffic will receive “high” QoS without any user interaction (e.g. uplink SIP signalling) but others may be “chosen” by the user, the operator for example may allow the user to provide 3 websites that will be accessed over “high” QoS bearers. Everything though is controlled through the UL-PFs and no QoS-specific bearer request is provided by the UE. We name this scheme as UE-controlled uplink QoS.
3 Description of UE-controlled QoS
The IPWireless proposal for UE-controlled QoS consists of the following concepts:
· The QoS filters/rules are separated to session-related and session independent (abbreviation SRFs and SIFs). 
Session Independent are called the Filters that do not require any session-specific signalling exchange in order to be installed, but are installed upon the terminals attach procedure that establishes a number of pre-established dedicated SAE bearers together with the default SAE bearer.
Session-Related are called the Filters that involve application-level signalling exchange between the AF/PCRF and PCEF in the PDN-SAE GW in order to be installed. 
· Both Session Independent Filters (SIFs) and Session-Related Filters (SRFs) have uplink and downlink legs, represented in 3GPP 23.401 as UL-PF, DL-PF. We propose to rename them to DL-SIF and UL-SIF for the SIFs, DL-SRF and UL-SRF for the SRFs.
· The establishment of the Session-Related Filters (SRFs) is performed following the existing rel.7 (a la 23.207) PCC/QoS mechanisms.  
· The Session-Related Filters (SRFs) are used in order to establish "on demand dedicated SAE bearers" triggered by the signalling exchange between the two application endpoints (UE and AF).

· The Session Independent Filters (SIFs) are being downloaded to the UE and the PCEF (i.e. PDN-SAE GW), both the UL and DL legs, upon UE's initial attach procedure. The SIFs are used in order to differentiate the different types of traffic that are not provided by the operator’s network and distribute them to the different pre-established SAE bearers.
· The Session Independent Filters (SIFs) are used to differentiate the traffic flows between the "pre-established SAE bearers".
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Figure 1: Mapping of traffic to different pre-established SAE bearers using SIFs

A number of advantages exists if these mechanisms exist, compared to what has been defined already in SAE so far and in some extent in rel.6:

· Prioritised QoS treatment can be applied in the uplink even for the very first packets of an application requiring QoS differentiation can reduce the uplink delay and avoid blocking of uplink resource for sensitive applications that would normally be granted resources.
· Reduced signalling overhead particularly during eNodeB handover, if we assume that the majority of applications is using SIFs (such as for example typical Internet applications with well-known traffic characteristics). In this case the number of “on demand” SAE dedicated bearers that need to be signalled individually during handover will be restricted to only the active real-time sessions (i.e. sessions established using SIP signalling or other operator-controlled). The access bearers (tunnels) for the pre-established SAE bearers will be moved over to the new eNodeB with one single message. 

· No need for an Rx interface (i.e. Diameter) to a large number of application functions (ie servers). QoS prioritization can be achieved with no impact on the servers. Only the AFs that belong to the operator's domain and are used for dynamically negotiated services (i.e. P-CSCF) will need to support Rx.

4 Additional Benefits 

As part of the current working assumptions related to QoS it has been agreed in 3GPP TR 23.882 that the “The value of QCI signaled on S7 is identical to the value of Label signaled on S1”. If the proposal that the “Label” is equivalent to the DiffServ Service Classes (DSSC) [3] as described in [4] is endorsed then there is going to be a direct mapping defined between “label” and the DiffServCode Points (DSCPs).
In that case the DSCP parameter can be used as part of the UL-PFs in order to indicate the appropriate priority that the traffic will receive in the Uplink which will correspond to a mapping to a particular RB.

This scheme for Uplink differentiation can be therefore applied for a multitude of access systems for Uplink differentiation as long as these access systems define an equivalent mapping between their QoS differentiators (i.e. equivalent Label). 

Example UL-SIFs

/* Indicates QoS priority 1 for HTTP traffic to a particular HTTP server with IP address 192.168.1.1*/

	FilterID
	SrcAdd
	SrcPort
	DestAdd
	DestPort
	ProtoID
	DSCP

	1
	*
	*
	192.168.1.1
	80
	*
	AF11


/* Indicates QoS priority 2 for FTP traffic to a particular FTP server with IP address 192.168.1.2*/
	FilterID
	SrcAdd
	SrcPort
	DestAdd
	DestPort
	ProtoID
	QoS Prio

	2
	*
	*
	192.168.1.2
	20
	*
	AF21


5 Proposal

It is proposed for SA2 to discuss the aforementioned concepts for Uplink differentiation and include the text in section 4.6 as a new sub-section in 3GPP TS 23.401.
>>>>>>>>>>>>>>>>>>>>>>>>>>Proposed Changes<<<<<<<<<<<<<<<<<<<<<<<<<<<

4.6.1.x QoS differentiation in the Uplink

The QoS differentiation in the Uplink consists of the following concepts:
· An UpLink Packet Filter (UL-PF) in the UE binds an SDF to an SAE bearer in the uplink direction. Multiple SDFs can be multiplexed onto the same SAE bearer by mapping multiple uplink packet filters to an SAE bearer.

· The UL-PFs are logically separated to session-related and session independent 

Session Independent are called the Filters that do not require any session-specific signalling exchange in order to be installed, but are installed during the UE’s attach procedure that establishes the default IP service.

Session-Related are called the Filters that involve application-level signalling exchange between the AF/PCRF and PCEF in the PDN-SAE GW in order to be installed. 
Session Related UL-PFs have the following characteristics:
· Their establishment is performed following the PCC/QoS mechanisms, as defined in rel.7 (a la 3GPP TS 23.207).  

· They are installed in the UE after the establishement of "on demand” dedicated SAE bearers triggered by the signalling exchange between the two application endpoints (UE and AF).
Session Independent UL-PFs have the following characteristics:
· They are installed in the UE after the completion of the Initial Attach procedure and the establishment of the default IP service. 
· They are used in order to differentiate the different types of traffic that are not provided by the operator’s network and distribute them to the different pre-established SAE bearers.

· They are used to differentiate the traffic flows in the Uplink between the "pre-established” SAE bearers that are being part of the default IP service.


[image: image2.emf] 

UF 1

Label=1

UF 2

Label=2

UF 3

Label=3

…

RB=1

RB=2

RB=3

Mapping of the QoS

priorities to Radio Bearers

Application 

Traffic

UF 1

Label=1

UF 2

Label=2

UF 3

Label=3

…

RB=1

RB=2

RB=3

Mapping of the QoS

priorities to Radio Bearers

Mapping of the QoS

priorities to Radio Bearers

Application 

Traffic


Figure X: Mapping of traffic to different SAE bearers using UL-PFs
>>>>>>>>>>>>>>>>>>>>>>>>>>End of Changes<<<<<<<<<<<<<<<<<<<<<<<<<<<
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