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===== BEGIN OF CHANGE  =====
[bookmark: _Toc120623877][bookmark: _Toc132969736]6.1.2.2	Other End-to-end QoS metrics
For other end-to-end QoS metrics, such as packet error rate and bit rate, further study on the potential solutions is needed.the 5G network can adjust the metrics within the 5G network to achieve desired end-to-end QoS.
First, consider the packet error rate. Assuming that the packet error rate in the 5G network (denoted ) and the effective packet error rate in the non-5G networks (denoted ) are independent, the end-to-end packet error rate (denoted ) is then

This suggests that if  can be estimated, then the 5G network can adjust to achieve a desired value for  The above equation also suggests a method to estimate : if  is measured, then  can be solved for as

Thus a method for the 5G network to set a packet loss rate to achieve a desired end-to-end packet loss rate is as follows:
1. The 5G network estimates the packet error rate in the 5G network .
2. The end-to-end packet error rate  is measured, e.g., by using the RTP sequence numbers.
3. The collective packet error rate of the non-5G networks  is computed according to  
4. The 5G network adjusts the packet error rate within the 5G network to  to meet the desired end-to-end packet error rate  

UE can report the desired end-to-end packet error rate to the AF, which then passes it to the PCF. The PCF can determine the packet error rate for the RAN and the packet error rate for the 5GC and signal them to the gNB and the UPF respectively. The gNB and the UPF enforce the packet error rates respectively.
Note that to measure the end-to-end packet error rate, the required number of packets increases as the packet error rate decreases. For example, if the end-to-end packet error rate is 0.1%, there is one packet error event expected to occur in 1000 packets. This implies a slow response when the packet error rate is low. This is different from delay measurement, where a single packet can provide a valid measurement regardless of the range of the delay.  
Next consider the bit rate. The bit rate depends on the bit rate allocation of the network segments in the end-to-end path and rate control and congestion control. However, there is a simple relationship among the maximum allowed bit rates that can be exploited to determine the bit rate allocation. It is observed that the maximum allowed end-to-end bit rate () is the minimum of the maximum allowed bit rate in the 5G network () and the maximum allowed bit rate in the non-5G networks (, i.e.,  . Thus the 5G network only needs to provide an maximum allowed bit rate that is higher than the desired end-to-end bit rate.  
===== END of CHANGE  =====

