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*** 1st change *****

7.12.6
The SAE QoS Profile of the SAE Bearer

The SAE QoS profile comprises only the following QoS parameters:
· Label

· GBR (Guaranteed Bit Rate – UL + DL)

· MBR (Maximum Bit Rate – UL + DL)

· ARP (Allocation and Retention Priority)

An SAE QoS profile is associated with an SAE Bearer. The four parameters of the SAE QoS profile are only signaled from the MME/UPE to the eNB across S1in the control plane at SAE bearer establishment / modification.
In the following we use the terms ‘GBR bearer’ and ‘Non-GBR bearer’ as defined in section 7.12.1.

A Label is a scalar. 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.

The GBR applies only to GBR bearers. 

The MBR applies to GBR bearers where MBR may be greater than or equal to GBR. The signaling of MBR for Non-GBR bearers is FFS. See Section 7.12.8 on “Aggregate Maximum Bit Rate”.
The ARP applies to both GBR and Non-GBR bearers. The primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations (typically available radio capacity in case of GBR bearers). In addition, the ARP can be used (e.g., by the RAN) to decide which bearer(s) to drop during exceptional resource limitations. 

FFS: Once successfully established, a bearer’s ARP shall not have any impact on the traffic handling (e.g., scheduling and rate control) of the traffic carried by the bearer. Such traffic handling should be solely determined by the other QoS parameters Label, GBR, MBR.

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

*** 2nd change *****

7.12.8 Aggregate Maximum Bit Rate

Multiple SAE Bearers can share the same Aggregate Maximum Bit Rate (AMBR). That is, each of those SAE Bearers could potentially utilize the entire AMBR, e.g., when the other SAE Bearers do not carry any traffic. The AMBR is the ‘subscription MBR’ stored in HSS. The AMBR is signaled from the MME/UPE to the eNB across S1 in the control plane when the UE connects to the network.
NOTE: 
It is FFS whether the AMBR will be signaled to the UE (in Access-Stratum and/or Non-Access Stratum).

NOTE: 
It is FFS whether the AMBR can be modified from the MME/UPE.

This section outlines the options for the scope of AMBR that will be considered. 
· Option 1
AMBR applies to all Non-GBR SAE Bearers of a UE. GBR SAE Bearers are outside the scope of AMBR. In this case, Non-GBR SAE Bearers do not have a separate ‘per SAE Bearer MBR’.
· FFS: Option 2
AMBR can apply to only some Non-GBR SAE Bearers of a UE. Independent Non-GBR SAE Bearers can be established with an independent per SAE Bearer MBR (signaled as part of the SAE Bearer’s QoS profile). GBR SAE Bearers are outside the scope of AMBR.
NOTE: 
For option B it is left FFS whether multiple groups of Non-GBR SAE bearers each with an independent AMBR can be defined.
· FFS: Option 3
AMBR applies to all SAE Bearers (GBR and Non-GBR). 
· FFS: Option 4
AMBR can apply to only some SAE Bearers (GBR and Non-GBR). Independent SAE Bearers (GBR and Non-GBR) can be established with an independent MBR (signaled as part of the SAE Bearer’s QoS profile). 


· 
· 
· 
· 
*** 3rd change *****

7.12.3
QoS Concept

The MME/UPE/Inter AS Anchor (Access Gateway – aGW for short in this clause) will receive a PCC rule including QoS request from the PCRF each time a new service is requested by the UE. If the requested QoS can not be provided by the default IP bearer/connectivity service additional SAE bearer services are required, details about establishment are FFS.

The aGW receives from the PCRF the details about the end-to-end services that need to be transferred, i.e. filters describing the IP flows and related QoS description (at least bit rate information and a "traffic class" representing the delay/priority requirement). The aGW may generate an aggregate for each traffic class consisting of all the end-to-end-services that are mapped to the same traffic class and their combined QoS description (at least bitrate). The eNodeB receives the aggregate QoS descriptions for each SAE bearer service. Whenever an end-to-end service is going to be started/terminated/modified, the aGW receives the relevant information, updates the aggregated QoS description and forwards it to the eNodeB.

Both, UE as well as aGW perform the mapping of the end-to-end-service IP flows to SAE bearer service(s).

In order to be able to differentiate between packets belonging to different SAE bearer services the eNodeB and the aGW needs to be aware of the aggregate QoS description of an SAE bearer. The eNodeB uses it for scheduling (DL) and policing (UL) and the aGW for policing (DL+UL).

For downlink, the nodeB treats the IP packets according to the aggregate QoS description of the SAE bearer service. For the uplink, the eNodeB polices each IP packet against the aggregate QoS description of the SAE bearer service.

NOTE: 
Potential conflicts between text in this section and the text in Section 7.12.8 may need to be resolved at a later stage.
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