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Introduction
To clarify the relationship between QCI and Label it is proposed to introduce a new sub-clause in TS 23.401 clause 4.6 to link the EPS overall QoS concept to the PCC framework as defined in TS 23.203 and the QCI defined therein. 
It is further proposed that EPS gateways apply a 1:1 mapping from the access independent QCI to the E-UTRAN Label. This is reflected in proposed changes for clause 4.6.2. 
Clauses 4.6.2 and 4.6.3 are edited to reflect that the QCI characteristics do not include the bearer type.
Proposed text changes
First proposed change

4.6
Overall QoS Concept

4.6.x
The PCC framework and QoS Class Identifier

The Evolved Packet System applies the PCC framework as defined in TS 23.203 [6] for QoS policy control.

The PCRF applies QoS policies to map service requests on authorised QoS parameters for Service Data Flows (SDFs). The QoS parameters are conveyed in PCC rules over the S7 reference point.  The SDF QoS parameters consist of a QoS Class Identifier (QCI) and authorised Guaranteed and Maximum Bit Rate values for uplink and downlink. 

The QCI is a scalar that represents the QoS characteristics that the EPS is expected to provide for the SDF. The set of standardized QCIs and their characteristics that the PCRF in an EPS can select from is provided in annex B table B.1. It is expected that the PCRF selects a QCI in such a way that the IP-CAN receiving it can support it.

Editor’s note: It is FFS if the QCI table B.1 will be moved to the Rel-8 version of TS 23.203.

Editor’s note: In case of UMTS access to the EPC, the standardized QCIs in table B.1 will be mapped to UMTS QoS characteristics. It is FFS how to update TS 23.203 Table A.3 for Rel-8 to align it with the standardized QCIs. 
4.6.1
The EPS Bearer

Second proposed change
4.6.2
Bearer level QoS parameters
The EPS gateway that terminates the S7 reference point associates the SDFs and their QoS parameters (QCI, GBR, MBR) as defined in a PCC rule with an EPS bearer. 
Multiple SDFs characterized by the same QCI get mapped to the same EPS bearer and are treated in the same way in the eNB
Editor’s note: It is FFS whether ARP should be used to map SDFs with specific QCIs to EPS bearers and whether ARP should be introduced into the PCC rules to make this possible.
In case of E-UTRAN access each EPS bearer is associated with the following bearer level QoS parameters. 

· Label
· Allocation and Retention Priority (ARP)
The Label is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the access node (e.g. eNodeB). The standardized Label granularity is identical to that of the standardized QCIs and the label inherits its characteristics (see clause 4.6.3) from the QCI characteristics.


NOTE:
On the radio interface and on S1, each PDU (e.g. RLC PDU or GTP-u PDU) is indirectly associated with one Label via the bearer identifier carried in the PDU header. The same applies to the S5 and S8 interfaces if they are based on GTP-u. 

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 eNodeB) to decide which bearer(s) to drop during exceptional resource limitations (e.g. at handover). Once successfully established, a bearer's ARP shall not have any impact on the bearer level packet forwarding treatment (e.g. scheduling and rate control). Such packet forwarding treatment should be solely determined by the other bearer level QoS parameters: Label, GBR, MBR, and AMBR.

NOTE:
The ARP should be understood as "Priority of Allocation and Retention"; not as "Allocation, Retention, and Priority". A more precise definition of ARP, e.g. the encoding of 'retention', is left FFS. 

In case of E-UTRAN access the EPS bearer may additionally be associated with the following bearer level QoS parameters. 

· Guaranteed Bit Rate (GBR), and only in case this value is non-zero with a
· Maximum Bit Rate (MBR)
A bearer with a non-zero GBR value is referred to as a GBR bearer. Otherwise the bearer is a non-GBR bearer. A GBR bearer has dedicated network resources allocated (e.g. by an admission control function in the E-UTRAN) corresponding to the GBR value.  The MBR value limits the bit rate that can be expected to be provided by a GBR bearer (e.g. excess traffic may get discarded by a rate shaping function). The MBR may be greater than or equal to GBR for a particular GBR bearer.
Editor's note:
Whether a Non-GBR bearer may also be associated with an MBR is FFS. 

Editor's note:
Rate-adaptation schemes are FFS. 

Each UE is associated with the following bearer level QoS parameter. 

· Aggregate Maximum Bit Rate (AMBR)
Multiple EPS bearers of the same UE can share the same AMBR. That is, each of those EPS bearers could potentially utilize the entire AMBR, e.g. when the other EPS bearers do not carry any traffic. The AMBR limits the aggregate bit rate that can be expected to be provided by the EPS bearers sharing the AMBR (e.g. excess traffic may get discarded by a rate shaping function). AMBR applies to all Non-GBR bearers of a UE. GBR bearers are outside the scope of AMBR.

Editor's note:
Further details related to the scope and the signalling of AMBR are FFS. 

The GBR and MBR denote bit rates of traffic per bearer while AMBR denotes a bit rate of traffic per group of bearers. Each of those three bearer level QoS parameters has an uplink and a downlink component. On S1_MME the values of the GBR, MBR, and AMBR refer to the bit stream excluding the GTP-u header overhead on S1_U.
Editor's note: A more precise definition of GBR, MBR, and AMBR, e.g. whether those parameters only denote a bit rate or additionally also a token bucket size, is left FFS. 

4.6.3
Standardized Label Characteristics

A Label Characteristic describes the bearer level packet forwarding treatment that is expected from an access node (e.g. eNodeB). A standardized Label Characteristic comprises the following elements: 


1
L2 Packet Delay Budget, and 

2
L2 Packet Loss Rate.

A Label Characteristic is not signaled on any interface.

The L2 Packet Delay Budget (L2 PDB) denotes the time that a link layer SDU (e.g., an IP packet) may reside within the link layer between an access node and a UE. The link layer may include a queue management function. For a certain Label Characteristic the value of the L2 PDB is the same in uplink and downlink. The purpose of the L2 PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points).

NOTE:
For packets in excess of a guaranteed bit rate, the L2 PDB denotes a "soft upper bound" in the sense that an "expired" link layer SDU, i.e. a link layer SDU that has exceeded the L2 PDB, does not need to be discarded (e.g. by RLC in E-UTRAN). The discarding (dropping) of packets is expected to be controlled by a queue management function, e.g. based on pre-configured dropping thresholds.

Packets in excess of a guaranteed bit rate should be prepared to experience congestion related packet drops and/or per packet delays that may exceed a given L2 PDB. This may for example occur during traffic load peaks or when the UE becomes coverage limited. See Annex B for details.

Packets within a guaranteed bit rate will in general not experience congestion related packet drops, and per packet delays will in general not exceed a given L2 PDB. Exceptions (e.g. transient link outages) can always occur in a radio access system.. 

Editor's note: The handling of codecs such as AMR on GBR bearers with MBR>GBR needs to be studied further.

The L2 Packet Loss Rate (L2 PLR) determines the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer ARQ protocol (e.g. RLC in E-UTRAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in E-UTRAN). Thus, the L2 PLR denotes a rate of non congestion related packet losses. The purpose of the L2 PLR is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in E‑UTRAN). For a certain Label Characteristic the value of the L2 PLR is the same in uplink and downlink.
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