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1 Introduction
Earlier in the SAE study there have been discussions on the necessity to simplify the 3GPP QoS architecture. By introducing a class based approach for QoS in the 3GPP LTE/SAE access, significant simplifications of the QoS profile becomes possible. Basically most bearer QoS attributes can be replaced by a single QoS class identifier. Only the bit-rate parameters may need to be conveyed as well. Instead the different bearer QoS attributes needed by the different network nodes (e.g. RAN) are preconfigured per QoS class into the different network elements.  
This paper discusses the benefits with a class based QoS approach e.g. how it can simplify for an operator to achieve user and service differentiation. 

2 Class Based QoS
Using a class based approach for QoS provisioning enables user and service differentiation based on operator policy for LTE/SAE, but also for other accesses e.g. I-WLAN, 3G HSPA etc. 

Each service is mapped to one QoS Class. There is a fixed set of QoS Classes and each QoS Class should be represented by a QoS Class identifier. Several services with similar traffic characteristics and requirements on loss, delay, jitter etc, can be mapped to the same QoS Class. Within each QoS aware network node, each QoS Class is associated with a set of operator pre-configured values of bearer QoS attributes and QoS mechanisms. These are configured or downloaded into all QoS aware network nodes once and only changed if the operator does a QoS re-configuration of the network.     
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Figure 1  Usage of QoS Classes for providing user and service differentiation
When a user wants to invoke a service, which the operator has decided to provide with enhanced QoS, only the QoS Class identifier is used in subsequent resource request signaling. All other bearer QoS attributes and QoS mechanisms to be used are implied by the QoS Class. One exception though is that for some QoS Classes which are configured to provide guaranteed bandwidth, a bit-rate parameter (DL+UL) may be signaled as well. It is FFS whether any max-bitrate parameter needs to be signaled or not.

The concept of QoS Classes has similarities with the QoS Traffic Classes (Conversational, Streaming, Interactive, Background) of the current 3GPP QoS architecture (see TS 23.107). The Traffic Classes are however defined together with a range of additional Traffic Class specific QoS attributes, which are all signaled as well and not derived from the QoS Class as in the proposed class based approach. This of course gives full flexibility in setting unique bearer QoS attributesfor each individual user session, but at the cost of loosing the simplification of class based approach and the possibility for the operator to plan a distinct service differentiation. 
Another difference is that a Traffic Class as defined in TS 23.107 is associated with semantics such as the delay sensitivity of the service, while a QoS Class as is proposed here is not associated with any semantics. A QoS Class identifier is simply a “pointer”. A limited number of QoS Classes are needed and an operator should be free to choose how many QoS Classes to actually differentiate between in the network.

2.1 Other Access Technologies

A class based approach for QoS provisioning is also in line with QoS methods in other access technologies and emerging recommendations for IP networks as such. With the SAE requirements to embrace multiple accesses it is important to evolve the 3GPP QoS architecture to be more harmonized with other access technologies. 

The 3GPP I-WLAN QoS and policy study in TR 23.836, which has studied the draft WLAN QoS standard (IEEE 802.11e), proposes to use a class based approach. It is found that the class concept simplifies a mapping to QoS mechanisms on other layers. See for example subclause 5.1.2 in TR 23.836:
 “The DiffServ therefore will implement different classes of traffic to provide different levels of QoS. Such use of DiffServ mechanism works well with WMM guidelines from WiFi Alliance and GSMA’s specifications on GRX (IR 34). WMM also provides a mapping from 802.11e priority categories to 802.1D priority levels.” 

Within the IETF transport area working group TSVWG, there is an ongoing work in providing guidelines for using a class based approach when doing the QoS configuration of the IP network of a network provider. In the Internet-Draft “Configuration Guidelines for DiffServ Service Classes” (draft-ietf-tsvwg-diffserv-service-classes-01) it is proposed how services and applications can be grouped into a limited set of QoS classes or “Service classes”. Each QoS class is then mapped to a set of QoS mechanisms i.e. DSCP, Traffic conditioner, Per-Hop Behavior and Active Queue Management mechanism etc. The table below shows the different proposed service classes, and what type of applications they would correspond to. The table is a partial merge of figure 1, 2 and 3 from the referenced Internet-Draft. 

Access technologies on the fixed broadband side, e.g. DSL and Public Ethernet, also use class based approaches for providing QoS, e.g. the UBR, CBR, VBR-rt, VBR-nrt classes, or by VLAN-tags as QoS Class identifiers. 
	Applica-tion Category
	Class Name
	Application examples
	Traffic Characteristics
	Tolerance to

	
	
	
	
	Loss
	Delay
	Jitter

	Network control
	Network Control
	Network routing
	Variable size packets, mostly inelastic short messages, but traffic can also burst (BGP)
	Low
	Low
	Yes

	
	O&M
	OAM&P
	Variable size packets, elastic & inelastic flows     
	Low
	Medium
	Yes

	Applica-tion control
	Signaling
	IP Telephony signaling
	Variable size packets, some what bursty short lived flows
	Low
	Low
	Low

	Media-oriented
	Telephony
	IP Telephony bearer
	Fixed size small packets, constant emission rate, inelastic and low rate flows     
	Very Low
	Very Low
	Very Low

	
	Multimedia Conferencing
	H.323/V2 video conferencing (adaptive)
	Variable size packets, constant transmit interval, rate adaptive, reacts to loss   
	Low - Medium
	Very Low
	Low

	
	Real-time Interactive
	Video conferencing and Interactive gaming
	RTP/UDP streams, inelastic, mostly variable rate        
	Low
	Very Low
	Low

	
	Multimedia Streaming
	Streaming video and audio on demand
	Variable size packets, elastic with variable rate      
	Low - Medium
	Medium
	Yes

	
	Broadcast Video
	Broadcast TV & live events
	Constant and variable rate, inelastic, non bursty flows  
	Very Low
	Medium
	Low

	Data
	Low Latency Data
	Client/server transactions Web-based ordering
	Variable rate, bursty short lived elastic flows  
	Low
	Low - Medium
	Yes

	
	High Throughput Data
	Store and forward applications
	Variable rate, bursty long lived elastic flows  
	Low
	Medium - High
	Yes

	
	Low Priority Data
	Any flow that has no BW assurance
	Non real-time and elastic    
	High
	High
	Yes

	Best effort
	Standard
	Undifferentiated applications
	A bit of everything          
	Not Specified


Figure 2   One example of grouping services into QoS Classes

2.2 Benefits with a Class Based Approach

One of the main benefits with class based QoS is that it can be a tool for the operator to plan and ensure a well working user and service differentiation in the network. Each provided service can be pre-configured to use a specific QoS Class or a set of QoS Classes. With a class based approach this task is to a large extent simplified. 

Terminals which implement multiple access technologies and provide handoffs between these may be simplified by using a class based QoS approach. QoS Classes works well with QoS mechanisms on different accesses, including the DiffServ architecture in IP networks. 

Procedures for hand-over between different access networks may be simplified with an overall SAE concept of QoS Classes. 

Service based charging and a Class based approach for service differentiation goes hand-in-hand. QoS Classes may simplify the service based charging.
3 Proposal
It is proposed to introduce class based signalling of QoS and the following addition in the TR 23.882. 
First Change

7.12
Key Issue QoS concepts

7.12.1
Description of Key Issue QoS concepts

The key issue on QoS concepts encompasses the following aspects:

-
Means for providing enhanced QoS for services that require QoS or policies beyond what the default IP access bearer provides; 

-
An SAE/LTE QoS profile that is simple compared to the current UMTS QoS profile (i.e. UMTS bearer service attributes). Possible simplification through QoS control based on service classes shall be studied. 

At the same time complex mapping mechanisms between SAE/LTE QoS profile and the UMTS QoS profile are to be avoided. Multiple mappings between UMTS and SAE/LTE QoS profiles should not result in QoS changes. 

-
Signalling of QoS profiles and signalling for Resource Establishment or Resource Reservation, including the direction of such signalling procedures (i.e. Network initiated / UE initiated); 

It should also be studied whether/how the current UMTS signalling model can be simplified by deriving IP bearer level and RAN level QoS and policy configuration from QoS-related signalling that is performed on application-level (e.g. IMS). This includes study of the use of per-packet QoS-related information (e.g. DSCP markings).

7.12.2
Solution for Resource Establishment and QoS Signalling

Resource Establishment and QoS Signalling handle the provisioning of QoS/policy information to the network entities that control radio/network resources. Radio/network resources are controlled applying information about the users’ subscription, the UE’s and the radio/network capabilities, the availability of radio/network resources, certain operator policies, and what services are being used. 

It is assumed that resources can always be granted even though the requested QoS may not, i.e. the QoS can be downgraded by the network/radio. It is FFS to which extent a negotiation/re-negotiation of requested network resources shall be possible.

Resource Establishment and QoS Signalling assume a preceding signalling of QoS requirements. This could be either by application signalling (e.g. IMS) or by IP bearer  signalling. It is FFS if this will lead to the establishment of additional IP bearers (comparable to UMTS PS bearers).The application signalling takes place on the already established resources of the default IP access bearer. An application function performs the negotiation with the UE on media components and their characteristics and provides the relevant information to the PCRF. In case of IP bearer signalling, it is FFS whether the UE or the network is responsible for requesting the appropriate QoS parameters.

The Resource Establishment is triggered by a resource request from the PCRF which translates the media information into the necessary Policy/QoS information or by IP bearer signalling which contains the Policy/QoS information. In the latter case it is assumed that the network performs a QoS authorization beforehand which adds the Policy information to the bearer signalling. It is FFS whether triggering of the Resource Establishment by the PCRF should be also supported for non-IMS services.
A class based approach is used when QoS information is signalled. The operator configures a mapping of services onto a set of QoS classes. The QoS Class identifier, together with optional bit-rate information is then used in all relevant QoS signalling. Bearer QoS attributes corresponding to each QoS Class identifier are pre-configured in each QoS capable network element. It is FFS whether any max-bit-rate parameter needs to be signaled or not.
The Resource Establishment function contains both, the functions that are needed to setup network and radio resources and the respective signalling towards the UE to bind the radio resources to the application layer and provide it with the authorised QoS. 

The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network. 

The responsible LTE-RAN function checks the availability of resources and sets up the required resources and finally informs the UE on the radio resources configuration for the service and which resources are linked to which IP or session flows. 

Note that allocation of LTE-RAN functions to logical entities is FFS in RAN WGs.
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Figure 7.12-1: Information flow for Resource Establishment in the Radio Network

1)
The UE has a signalling relation established with the network which performs on the default IP access bearer.

2)
The MME/UPE is triggered by a resource request which contains Policy/QoS Information corresponding to the requested service.

3)
The MME/UPE checks the UE’s subscription, performs admission control according to the received QoS information and available resources and applies the received policy information.

Note:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

4)
MME/UPE initiates the Resource Establishment towards the responsible LTE-RAN functions.

5)
The responsible LTE-RAN functions perform admission control. Translation of the received QoS information into radio QoS information is expected to be necessary. The allocation of radio resources and the appropriate configuration of the scheduler are performed according to the translated QoS information.

6)
The UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows.

7) The MME/UPE is informed about the successful outcome of the resource establishment.

8) The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.

7.12.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.12.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.12.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.






























































































































































































3GPP


