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Abstract of the contribution: This contribution discusses five indispensable QoS parameters needed to be conveyed from PCEF to E-NodeB on S1 reference point. It is necessary for these QoS parameters to play important role in establishing/modifying SAE bearer. It is proposed that these QoS parameters should be first included in TR. 
1.  Introduction:
This contribution discusses five indispensable QoS parameters needed to be conveyed from PCEF to E-NodeB on S1 reference point. It is necessary for these QoS parameters to play important role in establishing /modifying SAE bearer. These QoS parameters will be used for the L2/L1 configuration and scheduling the bearer in the E-NodeB. It is proposed that these QoS parameters should be included in TR.
2. Discussion:

Because the usage of a large number of different QoS parameters has lead to problems in testing and interoperability in the 2G/3G system, it should simplify the QoS Profile of the SAE Bearer down to five essential attributes. The QoS Profile of the SAE bearer is signalled from the PCEF to the E-NodeB during the SAE bearer establishment/modification procedure. The QoS profile is also used by the E-NodeB to determine the correct DSCP marking within the SAE Access Bearer towards the PCEF.
Based on the agreement on the SAE bearer at SA2 ad hoc meeting in Paris, the concept “Unicast SAE Bearer” is introduced into the TR. This concept specifies that each Unicast SAE bearer is associated with one UE and one “traffic class”. A one-to-one mapping between SAE Radio Bearer and SAE Access Bearer is performed in the E-NodeB. And it also specifies that a separate SAE Bearer is established for each different QoS SDF. The same QoS uplink SDFs are converged into the same SAE bearer in the UE, and the same QoS downlink SDFs are converged into one SAE bearer in the PCEF.

E-NodeB has several L2 functional entities, some of which control admission of the Uplink/downlink bearer packets, and take charge of scheduling/rate-controlling the different bearer packets in order to adapt the air interface requirements. These functions can be implemented by usage of several QoS parameters below.
Allocation and Retention Priority
When establishing a SAE bearer, it is necessary that there is a QoS parameter implementing the admission control function, which can be done by the means of the parameter Allocation and Retention Priority (ARP). The ARP specifies the relative importance compared to other SAE bearers for allocation and retention of the SAE bearer. The Allocation/Retention Priority attribute is a subscription attribute which can only be changed by MME/UPE network element. Based on the subscription attribute level of UE, the pre-emption capability of admission is performed to rank the SAE bearers.
Traffic Handling Priority
In the SAE/LTE traffic bearers will be scheduled into shared transport channel. Due to different traffic class SAE bearers, it needs to make discrimination between them so as to schedule them effectively. Higher priority SAE bearers should be scheduled first compared to the lower priority SAE bearers. It is suitable for the Traffic Handling Priority (THP) QoS parameter to be used for it. On the other side, as there may be one-to-one mapping between TC (Traffic Class) and THP by defining maximum traffic priority, the THP can substitute the TC. The QoS parameter can also be used for the downlink congestion control in the E-NodeB. The function of the Transfer delay of the UMTS can be substituted by the THP. According to the specific THP number, the tolerance of corresponding transfer delay can be pre-defined and pre-configured.
Maximum Bit Rate

On the meanwhile, Maximum Bit Rate (MBR) is an indispensable QoS parameter. It takes on the rate policying function. The Maximum bit rate is the upper limit a user or application can accept or provide. All SAE bearer service attributes may be fulfilled for traffic up to the Maximum bit rate depending on the network conditions. Different QoS SDFs means the different bit rate. E-NodeB can rate-control the different QoS SDFs by the MBR and GBR described below.
Guaranteed Bit Rate
The Guaranteed Bit Rate (GBR) defines the guaranteed bit rate of a SAE bearer. This GBR attribute is used for admission control and scheduling and it can be signaled separately for the uplink and downlink directions. The GBR means that the reserved resource should be assured. 
SDU Error Ratio and Residual bit error ratio
The fifth important QoS parameter is Error ratio. It can help E-NodeB’s L2 and L1 control correct traffic transferring. It is important that it is used to configure radio interface protocols, algorithms and error detection coding.
Whether the other QoS parameters are needed or not needs to be FFS.
Based on the above discussion, QoS information provided by the PCEF on the S1 reference point for each SAE bearer includes:
· ARP

· THP

· MBR

· GBR

· SDU Error Ratio and Residual bit error ratio
3．Conclusion
The QoS Profile of the SAE bearer is signalled from the PCEF to the E-NodeB during the SAE bearer establishment/modification procedure. This profile is then used by the E-NodeB to configure Layer 2 & Layer 1 entities, which will determine the QoS handling on the air interface.
The following QoS profile parameters are signalled for each SAE bearer: ARP, THP, MBR, GBR, and SDU Error Ratio/Residual bit error ratio. They are indispensable QoS parameters to fulfill the E-NodeB QoS functions.
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