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1 Introduction

TSG-SA WG2 needs to conclude on the parameters related to bearer QoS that are signaled across the S1 interface. 
Going beyond S1, this contribution also includes the roaming interface since it is believed that a consistent edge-to-edge (e.g. Home-PCRF(Home-PCEF(Visited-PCEF(Visited-eNB) solution for the signaling of parameters related to bearer QoS should be agreed for SAE/LTE. A new and simplified “QoS profile” is proposed for signaling during SAE Bearer establishment and modification. For Non-GBR bearers (no admission control required) the “QoS profile” is based on a single parameter: <QCI>. For GBR bearers (admission control required) the “QoS profile” is based on three parameters: <QCI; UL-GBR; DL-GBR>.

Section 2 discusses the motivations and benefits of this proposed simplified edge-to-edge bearer QoS signaling approach.
2 Discussion
Priority-based UL and DL scheduling implemented in the eNBs is a key function required to provide user and service differentiation in an SAE/LTE access network. This also holds for other shared channel access network such as UTRAN/HSPA and GERAN. The granularity of user and service differentiation is thus determined by the number of different scheduling policies that an operator can pre-configure via O&M across the different eNB implementations that are operated in a particular SAE/LTE access network. However, since the function ‘UL and DL scheduling’ will likely not be standardized by 3GPP, the scheduling parameters (e.g., priority, various weights, etc.) required to define a scheduling policy are vendor-specific, i.e., they need to be pre-configure via O&M. This is already de-facto for pre-SAE/LTE access networks. 

The same applies to other functions such as ‘UL and DL packet queueing’ that may also be configured specific to certain QoS classes (e.g., smaller average queue sizes for RT services, and larger average queue sizes for NRT services). Also that function is will likely not be standardized by 3GPP, and will thus also require vendor-specific pre-configuration via O&M.

On the other side (“… of the network”), for SAE/LTE, bearer level QoS for operator-controlled services is controlled from the network (see Section 7.12.5 in ‎[1]), e.g., from a PCRF.

Thus, a key question that arises in this context: How can the PCRF associate an IP-CAN bearer (SAE Bearer in SAE/LTE) with a particular scheduling policy in an eNB?

For PCC it has been concluded (see Section 6.3.1 in ‎[2]) that three parameters related to bearer level QoS can be associated with a Service Data Flow on the Gx interface between PCRF and PCEF: (1) a QoS Class Identifier (QCI), (2) an uplink bit-rate, and (3) a downlink bit-rate. Note that a QCI is not associated with any semantics, e.g., related to traffic characteristics or application-layer requirements on end-to-end QoS (as opposed to ‘traffic class’/‘QoS class’ as defined in 23.107). A QCI is simply a “pointer” to a set of pre-configured bearer QoS parameters including vendor-specific parameters, e.g., those that define a scheduling policy.

This contribution proposes to adopt from PCC this class-based (DiffServ-like) QoS signaling approach also for SAE/LTE. In particular the following two proposals are made:

1. Edge-to-Edge (PCEF(eNB) Signaling of QCI and QCI on O&M Interfaces
Each SAE bearer is associated with a QCI that is signaled across the involved interfaces (S1 and the roaming interface) from the PCEF to the eNB during establishment/modification of the SAE Bearer. In addition, the QCI is used on the O&M interface of each node that stores bearer QoS parameters (e.g., eNB).

2. Edge-to-Edge (PCEF(eNB) Signaling of UL-GBR and DL-GBR 
SAE bearers that are associated with a QCI for which an operator has configured the use of GBR-based admission control are additionally associated with an UL-GBR and a DL-GBR parameter that are signaled across the involved interfaces (S1 and the roaming interface) from the PCEF to the eNB during establishment/modification of the SAE Bearer. The UL-GBR and DL-GBR parameters represent the aggregated uplink and downlink bit-rates, respectively, of the Service Data Flows multiplexed onto a particular SAE bearer. 

In a consistent application of this class-based (DiffServ-like) QoS signaling approach also bearer QoS parameters such as Maximum Bit Rate (MBR) and Allocation Retention Priority (ARP) would be pre-configured and associated with a QCI. For example, user differentiation could be achieved by assigning different uplink and downlink MBRs to different subscriber groups as known from fixed broadband, e.g., gold, silver, bronze, across the default bearers of all UEs attached to a certain PDN. In this example, three different QCIs would be needed. Likewise, user differentiation could be achieved by assigning different ARPs to different subscriber groups, e.g., different emergency levels for a service such as IMS Multimedia Telephony. In this case, one QCI would be need for each emergency level. Note that not only an ARP parameter could be associated with such “emergency QCIs”, but also parameters such as power settings in a eNB to maximize coverage.

Adopting this class-based (DiffServ-like) QoS signaling approach for SAE/LTE has the following key benefits:

· Interoperability
Using a new QoS profile for SAE/LTE based on <QCI; (UL-GBR; DL-GBR)> simplifies the edge-to-edge (PCEF(eNB) signaling of parameters related to bearer QoS and reduces the risk of interoperability problems since is less sensitive to vendor restrictions. That is, compared to mapping specific 23.107-based QoS profiles it is easier to map a QCI to a specific scheduling policy in an eNB of vendor A and map the same QCI to a corresponding scheduling policy (providing the same or similar scheduling behavior) in another eNB from a different vendor B. This will simplify operating an SAE/LTE access network with eNBs from multiple vendors.
· Consistency
Using QCI both as a parameter associated with an IP-CAN bearer (SAE Bearer in SAE/LTE) and as a parameter on the O&M interfaces as a “pointer” to a set of pre-configured bearer QoS parameters (including vendor-specific parameters) ensures a consistent edge-to-edge realization of user and service differentiation across the different user- and control plane interfaces. 
· Roaming
Roaming agreements and/or agreements in GSMA would be simplified if they could only be based on QCIs instead of specific (subsets of) 23.107-based QoS profiles.

· Convergence
Class-based (DiffServ-like) QoS signaling is also used in other access technologies, e.g., fixed broadband networks and I-WLAN. Adopting this approach also for SAE/LTE would therefore simplify interworking across different access technologies.

3 Examples
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Figure 1: Edge-to-Edge Bearer QoS Signaling based on 23.107-Profiles
Figure 1 shows an example of edge-to-edge bearer QoS signaling based on 23.107-Profiles. Note that in case two mappings to and from 23.107-Profiles are needed: (1) in the PCEF to map from a QCI to a corresponding 23.107-Profile, and (2) in the eNB to map from a 23.107-Profile to a corresponding scheduling policy (likewise a corresponding queuing policy and potentially other vendor-specific parameters related to bearer QoS). In this case, 23.107-Profiles also need to be known in the respective O&M.
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Figure 2: Edge-to-Edge Bearer QoS Signaling based on QCI
Figure 2 shows an example of edge-to-edge bearer QoS signaling based on QCI. Note that in case the mappings (see previous example) in the PCEF and the eNB are avoided.
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Figure 3: Edge-to-Edge Bearer QoS Signaling based on QCI when Roaming
Figure 3 shows an example of edge-to-edge bearer QoS signaling based on QCIs in the roaming case. Note that in the roaming case either “well-known” QCIs (e.g., as defined by GSMA) can be used, or the home network uses QCIs that are recognized by the visited network as agreed in a roaming agreement.
4 Conclusions
Adopting the proposed class-based (DiffServ-like) QoS signaling approach for SAE/LTE has the following key benefits:

· Interoperability
Using a new QoS profile for SAE/LTE based on <QCI; (UL-GBR; DL-GBR)> simplifies the edge-to-edge (PCEF(eNB) signaling of parameters related to bearer QoS and reduces the risk of interoperability problems since is less sensitive to vendor restrictions. That is, compared to mapping specific 23.107-based QoS profiles it is easier to map a QCI to a specific scheduling policy in an eNB of vendor A and map the same QCI to a corresponding scheduling policy (providing the same or similar scheduling behavior) in another eNB from a different vendor B. This will simplify operating an SAE/LTE access network with eNBs from multiple vendors. 

· Consistency
Using QCI both as a parameter associated with an IP-CAN bearer (SAE Bearer in SAE/LTE) and as a parameter on the O&M interfaces as a “pointer” to a set of pre-configured bearer QoS parameters (including vendor-specific parameters) ensures a consistent edge-to-edge realization of user and service differentiation across the different user- and control plane interfaces. In particular, it will simplify operating an SAE/LTE access networks with eNBs from multiple vendors.

· Roaming
Roaming agreements and/or agreements in GSMA would be simplified if they could only be based on QCIs instead of specific (subsets of) 23.107-based QoS profiles.

· Convergence
Class-based (DiffServ-like) QoS signaling is also used in other access technologies, e.g., fixed broadband networks and I-WLAN. Adopting this approach also for SAE/LTE would therefore simplify interworking across different access technologies.

If TSG-SA WG2 agrees to the proposed class-based (DiffServ-like) QoS signaling approach for SAE/LTE, it is proposed to adopt the text proposal made in Section 5. In that case it is further proposed that TSG-SA WG2 considers capturing the discussion from Section 2 in an informative annex of TR 23.882.
5 Text Proposal for TR 23.882 V 1.1.0.
7.12.x Edge-to-Edge Signaling of Parameters Related to Bearer QoS

Each SAE bearer is associated with a QoS Class Identifier (QCI) that is signaled across the involved interfaces (S1 and the roaming interface) from the PCEF to the eNB during establishment/modification of the SAE Bearer. In addition, the QCI is used on the O&M interface of each node that stores bearer QoS parameters (e.g., eNB).

SAE bearers that are associated with a QCI for which an operator has configured the use of GBR-based admission control are additionally associated with an UL-GBR and a DL-GBR parameter that are signaled across the involved interfaces (S1 and the roaming interface) from the PCEF to the eNB during establishment/modification of the SAE Bearer. The UL-GBR and DL-GBR parameters represent the aggregated uplink and downlink bit-rates, respectively, of the Service Data Flows multiplexed onto a particular SAE bearer.

NOTE:
Note that a QCI is not associated with any semantics, e.g., related to traffic characteristics or application-layer requirements on end-to-end QoS (as opposed to ‘traffic class’/‘QoS class’ as defined in 23.107). A QCI is simply a “pointer” to a set of pre-configured bearer QoS parameters including vendor-specific parameters, e.g., those that define a scheduling policy.
NOTE:
A precise and clear definition of the meaning of the QoS parameter ‘GBR’ is left FFS.
NOTE:
It is left FFS whether each SAE bearer is also associated with an UL-MBR and a DL-MBR parameter that is signaled across the involved interfaces (S1 and the roaming interface) from the PCEF to the eNB during establishment/modification of the SAE Bearer.
6 References

[1] TR 23.882 V 1.1.0.
[2] TS 23.203 V 0.4.0.


























































1/5
2006-05-02

