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Introduction
This Contribution is to propose a way to manage QoS Label, which includes the QoS mapping relation between Label and QoS parameters set, and how to implement it. This Label Approach can help the operator to manage UE service in case of roaming scenario and multi-vendor scenario especially including mobility to/from pre-SAE systems. 
Discussion
As for QoS approach, in the previous SA2 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, it is important that QoS Label defined in SAE system is interpreted by the pre-SAE system or other system or mapped between them, it is necessary that the QoS Label concrete meaning and handling way should be provided to different operator and multi-vendor.
2.1 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 handover or roam between inter systems. On the other side, we should take into account the emerging service characters so as to expand the QoS Label flexibly.
We introduce the QoS parameter 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 created.

QoS Label is defined as an index indicating traffic handling behaviour. Different QoS Label identifies different QoS parameter value set. The below parameter value is discrete. It is proposed that the configuration and management should be made by means of semi-static in order to use flexibly. This set includes the parameters as below:
· QoS Class Indication:

It consists of the twofold contents, one is traffic class, and the other is traffic handling priority indication. Because QoS Label must implement the function of differentiating different traffic class and different traffic priority between different or same SAE bearers over S1 reference point, and this QoS parameter should contain many levels and be standardized, the index list should be created in order to index the traffic class and traffic priority. Or the QoS Class Indication is encoded by a part of it mapping traffic class and the other part mapping traffic priority. This parameter should be taken into account for the future undefined service in order to make it scalable. As the traffic class has a close relationship with traffic delay and jitter, the traffic class can reflect its delay and jitter performance.
· 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 QoS Class Indication, as different QoS Class indication has different Drop Process principle.
· extra subset
The parameters of extra 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 match with the pre-SAE’ QoS set, the extra 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.
Among the above parameters, it is proposed that the QoS class indication, 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 extra subset belongs to dynamic part, which can be expanded for new service in future and be used for the service exchanging between SAE and pre-SAE.
2.2 QoS Label Management

The above QoS Parameters set defines in principle the traffic handling behaviour of one UE in ENB. 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, the QoS Label is informed to ENB over S1. 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 and multi-vendor scenario it is necessary that the roaming agreement include the QoS Label code scheme, and QoS parameter set is informed to the other system or vendor.
The way of management has a shortcoming such as needing to define a number of traffic behaviour levels, and roaming agreement, and configuration by operators. But the merits are that when service is established or roaming between operators the QoS Label is informed to ENB protocol entity or other RAN network protocol entity. It could reduce a lot of QoS parameters transporting at SAE Bearer establishment. The merit is valuable and significant.
Proposal

It is proposed that SA2 WG admit the above QoS Label parameter set definition, and adopt the QoS Label management method.
It is proposed that the following changes be adopted in TS 23.882

*** First Modification ***

7.12.6
The "Label Approach" to Signalling of QoS Parameters on S1

With the "Label Approach" only the following QoS parameters are signaled from the MME/UPE to the eNB across S1:

· Label

· GBR (Guaranteed Bit Rate – UL + DL)

· MBR (Maximum Bit Rate – UL + DL)

· FFS: ARP (Allocation and Retention Priority)

These parameters are associated with an SAE bearer, and are provided to the eNB at SAE bearer establishment / modification. 

The Label identifies a ‘traffic handling behavior’ required from the eNB. It is understood that operators require consistent traffic handling for specific services; in particular in a multi-vendor scenario and in a roaming scenario. For that reason 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]). 

It is understood that as part of a particular traffic handling behavior it needs to be specified which Label value should be used to index that traffic handling behavior at SAE bearer establishment / modification. 

NOTE:
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.

QoS Label is defined as an index indicating traffic handling behaviour. Different QoS Label identifies different QoS parameter value set. The below parameter value is discrete. It is proposed that the configuration and management should be made by means of semi-static in order to use flexibly. This set includes the below parameters:

· QoS Class Indication:

It consists of the twofold contents, one is traffic class, and the other is traffic handling priority indication. Because QoS Label must implement the function of differentiating different traffic class and different traffic priority between different or same SAE bearers over S1 reference point, and this QoS parameter should contain many levels and be standardized, the index list should be created in order to index the traffic class and traffic priority. Or the QoS Class Indication is encoded by a part of it mapping traffic class and the other part mapping traffic priority. This parameter should be taken into account for the future undefined service in order to make it scalable. As the traffic class has a close relationship with traffic delay and jitter, the traffic class can reflect its delay and jitter performance.
· 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 QoS Class Indication, as different QoS Class indication has different Drop Process principle.

· extra subset

The parameters 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 match with the pre-SAE’ QoS set, the extra 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.

Among the above parameters, it is proposed that the QoS class indication, 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 extra subset belongs to dynamic part, which can be expanded for new service in future and be used for the service exchanging between SAE and pre-SAE.
The GBR applies only to GBR bearers. 

The MBR applies to both GBR and Non-GBR bearers.
The above QoS Parameters set defines in principle the traffic handling behaviour of one UE in ENB. It is proposed 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, the QoS Label is informed to ENB over S1. 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 and multi-vendor scenario it is necessary that the roaming agreement include the QoS Label code scheme, and QoS parameter set is informed to the other system or vendor.
NOTE: 
Whether the ARP should be signaled from the MME/UPE to the eNB across S1 or whether it can be pre-configured as part of a traffic handling behavior is FFS. If signaled then the ARP applies to both GBR and Non-GBR bearers. 

NOTE: 
A precise and clear definition of the meaning of the QoS parameters GBR, MBR, and ARP is left FFS.

NOTE: 
The term, Label, is a working name chosen for the time being. It may get replaced at a later stage with a more appropriate term.
*** End of first Modification ***
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