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This paper discusses the relationship between Label and QCI and proposes to change the Editor’s note in Section 4.6.2 of 24.401.. 
1
Introduction
According to TS 23.401, the Label is a bearer level QoS parameter. There is also the following Editor’s note:
Editor's Note:
This needs to be clarified at a later stage: In the non-roaming case, the value of QCI signalled on S7 is identical to the value of Label signalled on S1. 
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 Figure 1: Labels and QCIs with heterogeneous access
According to this note the Label signalled across S1-MME may sometimes also be equal to the QCI parameter signalled across S7, at least as a value.

In order to explore the linkage between Label and QCI we propose to consider a more general case depicted in Figure 1. The figure shows a possible roaming scenario with IETF based S8b and heterogeneous access. It is assumed in the figure that the PCC infrastructure is used to convey QoS information to the Visited network (which should not be of crucial importance for the discussion here).
The PCC infrastructure operates with IP flows (referred to as Service Data Flows - SDFs) and the QoS parameters (notably the QCIs) are signalled on per-SDF basis. In this sense the QCI is an SDF level QoS parameter, also referred to here as a “layer 3” QoS parameter (cf. the Label is “layer 2“ QoS parameter in that it is associated to a bearer).
In a scenario with heterogeneous access like the one in Figure 1 we expect that there will be a generic set of QCI values that can be applied to any access. For convenience we refer to such generic QCIs as the “SAE QCIs”.
Depending on the access currently used by the terminal, the Serving SAE GW should do one of the following:
· For LTE access it should map SDFs onto bearers used within the LTE access and translate the “SAE QCI” into a bearer level QoS parameter relevant for the LTE access i.e. into a Label;
· For 2G/3G access it should map SDFs onto GPRS bearers (a.k.a. PDP contexts) and translate the “SAE QCI” into GPRS QoS parameters (defined in TS 23.107);
· For non-3GPP access it should relay the QoS information across S2a/S2b on per-SDF basis.
In the specific case illustrated in Figure 1 it becomes clear that “Label” has a very restricted scope – namely it applies only to the LTE access. It is worth noting that Label has no meaning even for 2G/3G access, because the “SAE QCIs” are directly mapped onto UMTS/GPRS QoS parameters. For this reason we believe that it is more correct to refer to the “Label” as the “LTE Label”.
Depending on the exact definition of “LTE Label” and “SAE QCI” it may become possible to use the same value set for both. Nevertheless, it should be noted that there is a fundamental difference between the two in that “SAE QCI” is a generic “layer 3” QoS parameter, whereas Label is a bearer level (“layer 2”) parameter specific to the LTE access.





· 
· 
· 
· 
2.
Proposal


· 
· 

· 
· 
It is proposed to change the Editor’s note in Section 4.6.2 of 24.401 as follows:
*** Start of Change in TS 23.401 *****
4.6.2
Bearer level QoS parameters

Each SAE bearer (GBR and Non-GBR) is associated with the following bearer level QoS parameters. 

· Label
· Allocation and Retention Priority (ARP)
A Label is a scalar that is used as a reference to node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, RLC configuration, etc.), and that have been pre-configured by the operator owning the node (e.g. eNB). In the specifications each Label is associated with standardized Label Characteristics that describe the bearer level packet forwarding treatment that is expected from an eNB. Label Characteristics are not signaled on any interface. Standardized Label Characteristics comprise the following elements: (1) Bearer type (GBR or Non-GBR), (2) Delay budget (left over in eNB per packet (UL+DL), (3) Loss tolerance (of traffic per bearer).

Editor's Note:
The relationship between Label signalled on S1-MME, QCI signalled on S7, QoS profile signalled on S4 and QoS information signalled towards non-3GPP accesses needs to be clarified.
NOTE:
On the radio interface and on S1, each PDU (e.g., RLC PDU or GTP-u/UDP/IP 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 in case they are based on GTP-u. 

NOTE:
The specification of standardized Label Characteristics is FFS. 

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 eNB) 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 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 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. 

*** End of Change in TS 23.401 *****
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