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1 Introduction
This contribution proposes to extend the QoS Label described in the TR23.882 into the entire SAE system, and puts forward a way to manage the QoS Label, which is a QoS mapping relation between the Label and QoS parameters set. It also suggests the way to implement it. The proposed Label Approach can help the operator control the UE service not only in case of single-vendor scenario but also in case of roaming scenario and multi-vendor scenario.
2 Discussion
In the previous SA2#53 meeting it has been agreed to adopt the QoS Label Approach over S1 reference point, which is defined as the UE QoS traffic handling behaviour required from eNB. But the detail of QoS traffic handling behaviour was not given, in particular in multi-vendor scenario and in roaming scenario or moving to pre-SAE scenario. We think that it is not sufficient that the QoS Label is restricted to the range of S1 reference point. Because it is important that the QoS label should be understood in the entire SAE system and used by the multi-vendors and operators, it can help subscribers roam among the different operators, and make the inter-connectivity of different vendor’s equipments possible. A lot of QoS parameters are not only used for UE in the E-NodeB and MME/UPE, but also needed in 3GPP Anchor, even in SAE Anchor.
2.1 QoS Label in the entire SAE system
As described in the TR23.882v1.4.2, the QoS label is restricted into the S1 reference point, which defines the traffic handling behaviour of UE in E-NodeB. We think that it is not sufficient to restrict the QoS label to the S1 reference point in the LTE/SAE system. Since the 3GPP anchor, even SAE anchor, needs to understand and use the certain content of the QoS label in case of the roaming scenario and multi-vendor scenario. We propose to extend the QoS label approach over the entire SAE system.
The way that the Anchor in SAE system understands and uses the QoS Label can help the inter-system roaming and handover effectively. As we know, in 3GPP legacy R7 system the GGSN/SGSN has the following UMTS QoS parameters to use: the Traffic Class, GBR, THP (Interactive only), MaxBR, ARP, etc. These parameters are used to process the UE service. When UE makes mobility between the LTE/SAE and pre-SAE system, if the service is carried over the S4 reference point, it is significant that the mapping relation between the LTE QoS label and the UMTS QoS parameters should be made easily. It requires that the 3GPP anchor, even SAE anchor, should have the knowledge of the LTE QoS Label so as to reduce the inter-system handover complexity in service continuity. It is also helpful to keep the service quality. The QoS mapping process is disposed of completely by the LTE node. It can also avoid upgrading the 3GPP legacy system on a large scale. It is FFS that how the SAE anchor makes mapping of QoS profile between the LTE coverage and Non-3GPP coverage.
The Anchor in the SAE system takes the role of filtering and shaping the data packets. As an example, the following proposed DSCP parameter in the QoS Label is usable for UPE and 3GPP anchor, and/or SAE anchor. Since the filter( such as TFT) in these nodes makes filter the data packets and shapes them according to the QoS traffic class, at the same time DSCP has the meaning of the QoS traffic class. The other parameters have other usage and aim in these nodes.
The SAE system can decrease the QoS signalling transport resource usage in this way. The QoS Label is also be aware of the 3GPP anchor(UPE/3GPP anchor)/SAE anchor, not restricted to the S1 reference point, the QoS parameters related to bearer can be reduced to transport in that the QoS label is index of these QoS parameters. And it can be used easily. 
From the view of the policy control, if the QoS Label is configured from the PCRF, the number of the entire QoS parameters in SAE can be reduced greatly. This can help the operator control the policy of QoS easily in the whole system, not just in the RAN node.
2.2 QoS Label parameter set
As it is necessary that the communication system migration from Pre-SAE to SAE pass through a long period, the two or more system co-existence and co-connectivity is natural. So SAE QoS Label meaning should take the characteristic of the pre-SAE QoS in order to inter-working between different systems. The multi-vendor equipments should understand and use the QoS label easily in order to connect mutually, not just for the roaming scenario. On the other hand, we should take into account the emerging service characters so as to expand the QoS Label flexibly.
We introduce the QoS parameters set in order that the traffic handling behaviour is depicted well and clearly. And a mapping relationship between the QoS Label and QoS parameter set is defined.
As the QoS Label is extended into the entire SAE system, the corresponding QoS parameters set content should be considered from the view point of the SAE bearer between PCEF and UE.
QoS Label is defined as an index indicating traffic handling behaviour. Different QoS Label value identifies different QoS parameter value set. The values of the parameter are discrete. It is proposed that the configuration and management should be made by means of semi-static in order to use flexibly. This QoS parameter set includes the parameters as below:
· DSCP
This parameter remains the character of the IP network, since the core network is based on the IP technology. Interoperation with IP networks is made easier by the presence of the DiffServ Code Point. On the other side, the mapping rules can be designed easily since the parameter includes the traffic class, which is like that of legacy system. And at the same time, the traffic handling behavior should be considered to some degree the harmonization between the radio access network and IP network. The UPE/3GPP anchor/SAE anchor in the core network can also use the DSCP to template/shape the data packets. This parameter should be defined into the usage volume of services in LTE/SAE system, not restricted to the definition in RFC.
· Delay ratio
This parameter resembles the traffic delay of UMTS QoS architecture. But it is not confined to this and it also includes the traffic jitter. For it is also necessary that the parameter reflects the service feature. Specially, different traffic class corresponds to the different delay and jitter requirement. When the design of the Delay ratio should be taken into account and quantified from the aspect of the traffic delay and traffic jitter.
· SDU error ratio and Residual bit error ratio

These two parameters are also important, as this indicates the FEC principle and ensures data delivery correction and efficiency. One of the objects of QoS Label must ensure the data delivery effectiveness. This parameter allows the determination of appropriate RB and layer 1 characteristic at the eNodeB level.
· Drop Process
The parameter indicates how to drop protocol data in the several protocol sub-layers of ENB. It should belong to necessary one of traffic handling behaviour content. This parameter has a relationship with above DSCP, delay ratio, as different DSCP has different Drop Process principle.
· super subset
The parameters of super subset has two functions, one function is used for the service exchanging between SAE and pre-SAE. Since the SAE’s QoS parameters can not fully match with the pre-SAE’ QoS set, the super subset is defined in order to supplement a lot absolutely necessary parameters belonging to pre-SAE or other system. This parameter subset is dynamically managed and used in case of the roaming and multi-vendor scenarios. The other function is that this extra parameter can be used for new services in future. It also can be used for UE-initiated/controlled service QoS definition.
Among the above parameters, it is proposed that the DSCP, Delay, SDU error ratio & Residual bit error ratio, and Drop process can be defined as static part and standardized in 3GPP specifications. And on the other hand the super subset belongs to dynamic part, which can be expanded for new service in future and be used for the service exchanging in between SAE and pre-SAE.
2.3 QoS Label Management

The above QoS Parameters set defines in principle the traffic handling behaviour of one UE in the entire SAE system. We propose that a number of traffic behaviour levels are defined according to every parameter value range, these traffic behaviour levels correspond to the correct QoS Label. When service is established, QoS label and other parameters are informed from PCRF to 3GPP anchor/SAE anchor and in sequence from the 3GPP anchor or from PCRF to MME/UPE, and in sequence from the MME/UPE to E-NodeB. But these traffic behaviour levels are proposed to be configured in advance to all the ENBs and MMEs/UPEs by operator’s O&M system. In the roaming scenario and multi-vendor scenario these traffic behaviour levels are informed to the other operator and vendor by the means of roaming agreement between operators and multi-vendors. 
In the roaming scenario it is necessary that the roaming agreement include the QoS Label implication, and QoS parameter set is informed to the other system or vendor.
The above way of QoS Label management has a shortcoming such as needing to define a number of traffic behaviour levels, roaming agreement, and the configuration made by operators. But the merits are that when service is established or roaming between operators the QoS Label is informed to network element protocol entity. It could reduce a lot of QoS parameters transporting at SAE Bearer establishment. The merit is valuable and significant.
As like what is already described in TR 23.882, the GBR and the MBR can be optionally present in addition to the “label”. Thus a QoS profile would be identified by the four-dimensional scalars
<Label, GBR, MBR, ARP(FFS)>

Where “Label” points to a defined QoS parameters set {DSCP, Delay, SDU Error ratio& Residual bit error ratio, Drop process, super subset}. 
3 Proposal

It is proposed that SA2 WG agree with the QoS Label extension to the entire SAE system and admit the above QoS Label parameter set definition, and adopt the QoS Label management method.
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