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1
Introduction
LTE offers different multimedia services of voice, video and data.  Over the releases, many performance improvements have been introduced or discussed for these multimedia services.  Rel-15 NR is not expected to support all these improvements.  

Further, standalone NR will be connected to 5GC and use 5G QoS.  5G QoS uses quite a different architecture model for supporting different QoS.  DRBs in RAN are not associated directly with EPS bearers as in LTE.  Setup of DRBs and decision on which QoS flows are transferred over which DRBs are under control of RAN nodes.  It is further possible to even dynamically and temporarily switch a QoS flow to a different DRB to provide different QoS treatment for certain packets within a QoS flow.
Considering the above, NR SA should support not only the features supported by LTE but also consider further improvements that are feasible in the context of 5G QoS.
2
Justification

In the first release of NR, the interworking with 2G/3G is not supported. The voice can only be supported via IMS, i.e. voice over NR (VoNR). It is important to guarantee the quality of voice service. As discussed in Rel-14 VoLTE SID&WID [1] [2], packet loss in bad radio condition impacts user experience too much. Reducing codec rate in bad radio condition is one feasible solution. If radio condition is good, using higher codec rate can provide a better user experience. In addition, increasing repetition times can also provide robustness transmission, and configuring longer DRX can reduce UE power consumption without serious impact on user experience if E2E delay is still in the reasonable range. Therefore both RAN assisted codec adaptation solution and delay budget reporting have been specified. For the same purpose, it is worth to study whether similar mechanisms or other mechanisms shall be introduced in NR to improve user experience for VoNR. 

Video service becomes more and more popular in the world and will occupy most of mobile data traffic volume in near future. As discussed in LTE Rel-15 [3], degradation of perceived conversational video (real-time streaming) quality is observed e.g. video jumps, freezes and higher latency under UL radio congestion in different cases or in bad radio condition. The problem may also occur for HTTP based streaming. Several solutions have been discussed in Rel-15 ViLTE WID, e.g. discard timer based solution, reporting of critical data in buffer, adjustment of priority for critical data, etc. Unfortunately, RAN2 did not finish the evaluation due to time limitation of the WID. 
TCP throughput improvements have been discussed before without conclusion.  TCP performance can be improved by various means. For example, discarding selected TCP ACKs, prioritizing certain TCP ACKs, prioritizing certain TCP packets such as re-transmissions for specific flows.  Further, TCP performance can be impacted by temporary blockages in one of the MCG or SCG paths that can occur more often in high frequencies.  Some of them can be done proprietarily in the UE and network without standards impact.   

In Rel-15 NR WID [4], flow based QoS will be supported. It gives RAN more flexibility in mapping traffic from a flow to different DRBs, both for the UL and DL to change priority for the flow.  This can even be done dynamically to change priority for certain packets in a flow.  

It is useful to evaluate how to improve user experience for the different types of traffic also taking advantage of the 5G QoS model and where standardization can help.   
3
Objective

To improve user experience on Voice:
· Evaluate whether Rel-14 LTE RAN assisted codec adaptation mechanisms are applicable for VoNR;
· Evaluate whether Rel-14 LTE delay budget reporting is applicable for VoNR;
· Study whether any other mechanisms can improve user experience on VoNR;
To improve user experience on Video:
· Based on flow based QoS framework, study potential solutions to improve perceived conversational video and HTTP based streaming, etc due to the discard or delay of critical data;
To improve user experience for TCP traffic:

· Evaluate solutions for TCP performance improvements such as ACK discard and prioritization, prioritization of a flow or packets in a flow.
The above analysis should be based on the 5G QoS model in RAN.  Study should also evaluate where standardisation can be helpful. 

Note: the outcome from Rel-15 WID ViLTE and Rel-14 SI on Context Aware Service Delivery will be taken into account

4
Summary and proposal
NR Standalone can be expected to be deployed in a wide range of bands and bandwidths and support all the multimedia services of voice, video, TCP data traffic based on 5G QoS.  

It is proposed to improve these services to match and exceed the performance improvements supported over LTE in the context of 5G QoS as captured in the objective section above. 

5
References
[1] RP-160563 Study on enhancement of VoLTE; CMCC, Huawei, China Telecom
[2] RP-161856 New Work Item on Voice and Video enhancement for LTE, CMCC, Huawei, China Telecom
[3] RP-170781New WID on Further enhancements on Video for LTE, CMCC, Huawei, Intel 
[4] RP-172115 New Radio Access Technology NTT DOCOMO, INC.
