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1
Introduction
As discussed in [1], the QoS Profile of the SAE bearer is signalled from the aGW to the eNB during the SAE bearer setup procedure. This profile is then used by the eNB to derive a set of Layer 2 QoS parameters, which will determine the QoS handling on the air interface. Some of these L2 parameters may also be signalled to the terminal during the SAE radio bearer setup procedure. The QoS profile is also used by the eNB to determine the correct DSCP marking of the SAE access bearer. 
The terminal does not need to be aware of the QoS characteristics to map service data flows to SAE radio bearers. L3 packet filters are always signalled to the terminal for uplink mapping to dedicated SAE radio bearers. 
In this contribution we again discuss the importance of specifying a set of reference SAE bearers to simplify testing and interoperability and then propose the QoS attributes to be signalled for the SAE bearer from the aGW to eNB.
2
Reference SAE Bearers 
Experiences from 2G and 3G networks have shown that the testing and deployment of multiple radio access bearers with different QoS profiles has been extremely challenging. The QoS toolboxes in 2G and 3G standards have included the option to use unlimited numbers of parameter combinations. Whilst this has been future proof, it has also resulted in varying levels of implementation in the network elements and terminals. This, in turn, has made the deployment of advanced QoS schemes close to impossible.
In order to simplify testing and interoperability, a  finite number of mandatory QoS parameter combinations should be made mandatory in for SAE. All parameter values shall be considered in these combinations with the exception of bitrates (MBR and GBR), which can be defined as ranges.

We propose that a set of reference SAE bearers with related SAE Bearer L3 QoS profiles and SAE Radio Bearer L2 QoS profiles shall be defined. These reference bearers shall be mandatory for both terminals and network elements to support in all implementations. Some of the parameters defined to mandatory reference bearers need not necessarily be signalled, but may be preconfigured or mapped according to explicitly defined mapping rules in the network elements and in the terminal. In particular, an unambiguous mapping from the L3 QoS profile parameters (assigned by the aGW) to the L2 QoS profile parameters (used in the eNB) shall be explicitly standardised.
3
QoS Profile of the SAE Bearer

During SAE access bearer establishment, the following QoS parameters shall be signalled from the aGW to the eNB: 
1) Traffic Priority (mandatory)

2) Maximum Bit Rate (optional) 
3) Guaranteed Bit Rate (optional)

In addition, the aGW signals to the eNB the Allocation and Retention Priority for each user during initial access. This parameter is used for differentiating users when a bearer with guaranteed bit rates is admitted by the eNB. 
3.1 Traffic Priority 

The Traffic Priority (TP) parameter defines the maximum traffic priority for a given SAE bearer. This parameter shall be assigned for each SAE bearer. The traffic priority combines 3GPP Traffic Class and THP parameters into a single parameter in order to avoid confusion in the mapping of the services. 

We propose not to give any semantic descriptions for the traffic priorities, as the mapping of different types of services to the different priority values should be configured by the operator based on the desired extent of QoS differentiation within the network. 

Within the eNB, the traffic priority value of an SAE bearer is used to indicate a set of L2 QoS attributes defining QoS treatment of the SAE radio bearer. Such attributes can include at least transfer delay, acknowledgement mode and possibly even maximum bit rate (FFS) and guaranteed bit rate (FFS). The mapping from the traffic priority to to the L2 QoS parameters shall be unambiguous and standardised.
In the eNB RRM function, traffic priorities are used as an input to the uplink and downlink scheduling algorithms. As proposed in [2], the eNB also needs to support the monitoring of the usage and end-user experience of given services with a given traffic priority. However, instead of specifying a large traffic priority range for service monitoring, services can be tracked by utilising SAE bearer ids, similar to the bearer QCI presented in [3]. For example, if the operator wants to monitor the usage and QoS of streaming services, it can be configured that the aGW shall always allocate a common SAE bearer id to the streaming services of all end users. In consequence, the number of different traffic priorities can be kept small. 
To ensure interoperability, all traffic priorities shall be supported by both networks and terminals starting from the very earliest releases. 
3.2 Maximum Bit Rate 

The Maximum Bit Rate (MBR) parameter defines the maximum bit rate of the SAE bearer. This attribute is used by the packet scheduling entity within the eNB and it is signaled separately for the uplink and downlink directions. In some cases, this attribute could be derived directly from the Traffic Priority parameter (FFS). It could also be used for prioritizing the non-GBR traffic of certain subscriber groups.
The Maximum Bit Rate parameter has not been clearly defined in the 2G and 3G standards. In some network configurations the maximum bit rate is defined per context and in some it is defined as the maximum bit rate per terminal. It is important to specify the definition of this attribute precisely to avoid such ambiguities. We propose to define the MBR as a SAE bearer specific maximum limitation of the bit rate.  
3.3 Guaranteed Bit Rate 

The Guaranteed Bit Rate (GBR) defines the guaranteed bit rate of a SAE bearer. This attribute is used within the eNB for admission control and scheduling and it is signaled separately for the uplink and downlink directions. In some cases, this attribute could be derived directly from the Traffic Priority parameter (FFS).
4
Proposed Amendments to TR 23.882
We propose to add the following section to TR 23.882 [4], section 7.12.
7.12.x 
QoS Profile of the SAE Bearer

The QoS Profile of the SAE bearer is signalled from the aGW to the eNB during the SAE bearer setup procedure. This profile is then used by the eNB to derive a set of Layer 2 QoS parameters, which will determine the QoS handling for the SAE radio bearer. Some L2 parameters may also be signalled to the UE during the SAE radio bearer setup procedure. 

The following QoS profile parameters are signalled for each SAE bearer: Traffic Priority (mandatory), Maximum Bit Rate (optional), Guaranteed Bit Rate (optional). In addition, the aGW signals to the eNB the Allocation and Retention Priority for each user during initial access. 

In order to simplify testing and interoperability, all terminals and network elements shall support a mandatory set of QoS parameter combinations. All parameter values shall be defined exactly with the exception of bit rate attributes, which may be defined as ranges. A set of mandatory reference SAE bearers with related SAE Bearer L3 QoS profiles and SAE Radio Bearer L2 QoS profiles shall be defined. In particular, the mapping from L3 QoS parameters to L2 parameters shall be explicitly standardised.

Traffic Priority 

The Traffic Priority (TP) parameter defines the maximum traffic priority for a given SAE bearer.This parameter shall be indicated for each SAE bearer. 

Within the eNB, the traffic priority value of a SAE bearer shall also be used to indicate a set of other QoS attributes defining QoS treatment of the SAE radio bearer. Such attributes can include L2 QoS parameters such as transfer delay and acknowledgement mode and end-to-end L3 parameters such as maximum bit rate (FFS) and guaranteed bit rate (FFS),

Maximum Bit Rate 

The Maximum Bit Rate (MBR) parameter defines the maximum bit rate of the SAE bearer. This attribute is used by the packet scheduling entity within the eNB and it is signaled separately for the uplink and downlink directions. In some cases, this attribute could be derived directly from the Traffic Priority parameter (FFS).

Guaranteed Bit Rate 

The Guaranteed Bit Rate (GBR) defines the guaranteed bit rate of an SAE bearer. This attribute is used for admission control and scheduling and it is signaled separately for the uplink and downlink directions. In some cases, this attribute could be derived directly from the Traffic Priority parameter (FFS).
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