3GPP TSG SA WG2 Architecture — SAE Ad-Hoc
S2-062817
23 - 26 August 2006

Sophia Antipolis, France

Source: 
Qualcomm Europe

Title: 
On the meaning of the “Label” and its usage
Document for:

Discussion/Approval
Agenda item:
5.1
1. Introduction

QoS for LTE/SAE is currently defined in 3GPP TR 23.882 as based on the so-called “Label” approach
Here, it is reported that 

“The Label identifies a ‘traffic handling behavior’ required from the eNB. […] a number of traffic handling behaviors need to be standardized (similar to the way that the so-called Per-Hop Behaviors are standardized for DiffServ, e.g. see IETF RFC 2597 [21] and  IETF RFC 3246 [22]). 

And

“The specification of a traffic handling behavior provides sufficient information that allows  – together with the other above mentioned signaled QoS parameters GBR, MBR (FFS: ARP) – the realization of a particular SAE Radio Bearer in an eNB. For example, such information may include a reference SAE Radio Bearer configuration (e.g. à la 34.108, e.g., including RLC mode); scheduling policy; queue management policy; packet discard timers, etc., etc.”

Furthermore, it is understood that the mentioned traffic handling behaviors shall be specified in 3GPP specifications.

The present paper further discusses the meaning of the “label” in Section 2, 3, and 4, and its usage for roaming in Section 5
2. On what the “label” stands for
It is so far understood that the “label” shall be used as a “pointer” to a certain traffic handling behaviour corresponding to a certain services. In other words, this would correspond to the following mapping:
Service ( Label ( Traffic Handling Behaviour
Thus, two mappings de facto exist

· Service ( Label. 
· This is extremely important for the consistency of service while roaming. 
· The same service is ideally to be mapped to the same label in different networks, and in different domains (or to the same set of labels, in case of a multi-flow service)
· Label ( Traffic Handling Behaviour. 

· This is sometimes referred to as “QoS semantic”. 
· This is important for the consistency of a service while in the home network. 
· The same label is ideally to be mapped to the same traffic handling behaviour within an operator’s domain (i.e. in a multi-vendor environment).
· This is ALSO important while roaming. 
· The same label is ideally to be mapped to the same traffic handling behaviour among roaming partners.
This paper will focus on the latter mapping.
3. Options on the meaning of the “label”

Various options can be foreseen for the QoS semantic to be associated with the “label”. 
Such semantic should take into account the multiplicity of usages that are possible in a real network, and their associated characteristics e.g.

a) SIP packets to establish sessions: these are infrequent (hence a GBR bearer would be a waste), but require low latency

b) VoIP packets: these are frequent (hence a GBR bearer is needed), but need to be coupled with latency information to assist the radio scheduler

c) TCP acks vs TCP data packets: these might both have equal parameterization for most things, but the former requires a lower loss rate than the latter
Obviously the number of examples is possibly very large, as it depends on the operator’s offering of services
In the following we review some potential options for the meaning of the “label” in relation to a “traffic handling behaviour”.
Option 1. “Label” = unspecified semantic
With this option, no traffic handling behaviour is at all specified associated to a certain label. 

For example, this would mean that the service “The Simpsons” is mapped to “label 40”, with no indication publicly available for what label 40 stands for.

This approach of course looks very problematic, as it makes network interoperation extremely difficult, and possibly complicates the introduction of new services.
Option 2. “Label” = Diffserv Code Point
With this option (i.e. one-to-one mapping between “label” and DSCP), some simplicity is achieved, because the traffic handling behaviour is from a certain point of view “harmonized” between the radio access network and IP network.

However, a major drawback of this option is that no information about e.g. loss tolerance or latency tolerance is conveyed at all, which appears somewhat inappropriate for a radio network.
Option 3. “Label” = DiffServ Service Class

DiffServ Service Classes are “recommendations/guidelines” for the usage DiffServ Code Points, for certain predefined application types. This “informational” RFC, includes for examples entries for items such as "Telephony", "Low latency data", "Video broadcast", etc.

While this option is somewhat attractive from a certain point of view, the risk exist that again it does not capture a number of aspects that are peculiar to a radio network, such as loss tolerance and the like.
Option 4. “Label” = QoS Construct {DSCP, Loss tolerance, Latency tolerance}
With this option, the “label” is a pointer to a QoS Construct, which contains three parameters
· DiffServ Code Point

· Loss tolerance

· Latency tolerance

This options has the following advantages
· Interoperation with IP networks is made easier by the presence of the DiffServ Code Point. Within a fixed IP network the packets could be routed directly with the usage of the DSCP. In other words, no further mapping with fixed IP networks is necessary and interoperation is immediate.
· The specificity of the air interface is captured, by taking into account loss and latency. For example, two conversational applications might require the same bit rate but might have very different tolerances to latency. With this approach, this can be captured.
· For well-known services it is assumed that a common traffic handling behaviour can be agreed and documented in 3GPP. For the flow(s) composing such services, the “label(s)” can be simply used as a short-hand/pointer, achieving the goal of simplification compared to the number of parameters of UMTS R99.
It is considered that Option 4 is the most attractive for LTE/SAE, and it is proposed as a working assumption

4. Proposed usage of the “label”

It was considered in Section 3 that Option 4 is the most attractive for LTE/SAE, and it is proposed as a working assumption.
In line with what is already reported in TR 23.882, the GBR and the MBR can be optionally present in addition to the “label” (but are not part of the QoS Construct). Thus a QoS profile would be identified by the n-uple of scalars
<Label, GBR, MBR, ARP(FFS)>
Where “Label” points to a defined QoS Construct {DSCP, Loss tolerance, Latency tolerance}
.
This assumes that the “scope” of the label can be agreed to be extended to the entire SAE system, i.e. having an “end to end” meaning, although the exact configuration of the SAE logical nodes is not concluded yet

It is also proposed that Option 4 is enacted in two fashions

1) A set of entries is agreed and documented in 3GPP, e.g.
“Label A” = QoS Construct {DSCP = x, Loss tolerance = y, Latency tolerance = z}
“Label B” = QoS Construct {DSCP = m, Loss tolerance = n, Latency tolerance = p}  
It is felt as natural that only a subset of Labels is specified, in order to be future-proof with respect to possible new services.

2) Optionally, it is allowed to the UE to initiate and propose the definition of a new “label” to the local access network. In other words, the UE would have the option to propose the local definition of 
“Label Z” = QoS Construct {DSCP = q, Loss tolerance = r, Latency tolerance = t}  
Such QoS Construct to be proposed can obviously be under the control of the operator, e.g. through appropriate configuration of the terminal. (Additionally the network can in any case grant or deny such a request, of course)
Such an approach allows an approach to the roaming case, as discussed in the following section.
5. Roaming with the “label”

It is known that some operators desire to have as little dependence as possible on their roaming partners.  
In general, the network elements need to be aware of the two mappings 
a. Service ( Label, which depends on the “service layer” (application)
b. Label ( Traffic Handling Behaviour, which relates to the network layer (QoS semantic associated with the application). 
Mapping (a) is only important in the home network

However, in a classic QoS model, mapping (b) is important in BOTH the home network and the visited network, as roaming partners would need to be aware of this mapping. 
An alternative approach is that the terminal can “carry” this information from the home network to the visited network, along the lines of what is proposed in Section 4.

Within the context of this approach, when a terminal wishes to access a home operator-based service in a visited network, the following would happen:

1. The UE contacts the home network to initiate a service session
· The home network performs the mapping Service ( Label, e.g.
Service “The Simpsons” = “label 40”
2. The UE performs a QoS resource request in the visited access network, proposing a certain Label ( QoS Construct mapping
· E.g. The UE proposes to the visited network 

Label 40 = QoS Construct {DSCP = xxx, Loss tolerance = yyy, Latency tolerance = zzz}
  
3. The visited network verifies with the home network that the proposed definition of “Label 40” can be granted (with PCRF proxies)
4. If the home network allows the UE proposal, and if the visited network also allows the UE proposal, “Label 40” is locally defined in the visited network

· The service “The Simpson” can be delivered to the roaming user

· Note that the visited network was not aware in advance either of the service or of the associated traffic handling behaviour
6. Conclusion
This paper has discussed the meaning of the “label” within the proposed SAE QoS approach, and its usage in the roaming case.
It is proposed that

· The “label” is defined as a QoS Construct {DSCP, Loss tolerance, Latency tolerance}

· It is optionally allowed to the UE to initiate and propose the definition of a new “label” to the local access network
This proposal achieves the following goals

· Reduction of complexity from the UMTS R99 QoS approach

· Availability of predefined short-hand/pointers for well-known services corresponding to agreed traffic handling behaviors
· Facilitation of roaming scenarios, removing the need, to the home operator, to provision the roaming partners on a per-service basis

· Direct interoperability with IP networks with no need for further mappings

· Consideration of the specificity of the radio access network

� This could be regarded as the “SDU Error Rate” currently defined for the UMTS QoS architecture


� This could be regarded as the “Transfer Delay” currently defined for the UMTS QoS architecture


� Of course an alternative approach would be re-define �“QoS profile” = “Label” =  “QoS Construct” = {DSCP, Loss tolerance, Latency tolerance, GBR, MBR, ARP(ffs)}


� Alternatively, the UE could propose “Label = 40”, and the Home Network could “push” the corresponding QoS Construct to the Visited Network
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