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Abstract: This contribution addresses three topics on optimization fort the IMS voice/video over LTE and NR.
1. Introduction

The following three topics are to be addressed in this paper:
-
Enhance GBR QoS Flow setup or modification procedure to request the RAN to report the available resources when rejecting the GBR QoS Flow setup or modification request due to unavailability of the resources for IMS voice/video service.
-
Enhance EPS to support QoS Notification control mechanism for IMS voice/video service.

-
Enhance the EPS Fallback procedure to reduce the delay of call setup resulted from the EPS Fallback procedure.

2. Discussion
2.1
Enhance GBR QoS Flow setup or modification procedure
The feature for QoS notification control has been introduced since Rel-15 for 5GS. As requested by the 5GC, the RAN will send a notification towards the 5GC and then the 5GC can notify the application, when the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow, which can help the application corresponding to the GBR QoS Flow adapt to the change in the QoS aspects, e.g. trigger rate adaptation. The QoS notification control is seen quite useful to IMS traffic, where the IMS can adapt the corresponding media codec, e.g. degrading the codec to reduce the traffic rate, when receiving the notification that the GFBR cannot be guaranteed.
In Rel-16, the mechanism is further enhanced, i.e. apart from the notification, the RAN may provide values for the GFBR, the PDB and the PER parameters it can guarantee. The RAN may just indicate the reference to the Alternative QoS profile(s) if received.
So far, during GBR QoS Flow setup or modification procedure, if the NG-RAN is unable to create the corresponding QoS flow, the NG-RAN will simply reject the request. Similarly as the enhancement to QoS notification control in Rel-16, the NG-RAN should be able to report the available resources it can guarantee to the network, which can further report to the IMS to enable the IMS to adapt the QoS requirement for its service, e.g. via degrading the codec. 

This enhancement can be applied to EPS as well, considering it is beneficial to VoLTE, which is the major GBR service provided in EPS.
NOTE: Other applications besides IMS can benefit from such enhancement as well.

2.2
Enhance EPS to support QoS Notification control mechanism for IMS voice service
In EPC, QoS notification control is not supported, and the RAN will simply release the dedicated bearer for GBR flow in the case the GBR cannot be guaranteed. Therefore, during an ongoing IMS voice or video call, if the RAN is not able to fulfil the requirement for GBR flow, e.g. GBR for voice, QCI=1, the RAN will release the bearer for QCI=1, and the call will be broken, which results in bad user experience. 
It can be expected that VoLTE will coexist with Vo5G in a quite long time, and EPS Fallback and VoLTE will be the basis to enable the operators to provide real time voice and video services for their 5G subscribers, even after the stage of 5G initial deployment. 
It can be beneficial to introduce QoS notification control to EPC as well to improve the user experience for IMS voice and video services, and promote the competitive capability with some OTT applications which also provides some kinds of real time voice and video services.

2.3
Enhance the EPS Fallback procedure to reduce the delay of call setup resulted from the EPS Fallback
In the EPS Fallback procedure defined since Rel-15, in the clause 4.13.6.1 of TS 23.502, excerpted blow, after an initiation of an MO or MT IMS voice session, the IMS needs to wait until step 8, i.e. after the UE attached to EPC and the dedicated bearer for voice was created, to be able to continue the subsequent process. This would introduce around 1s additional delay on both originating side and terminating side respectively, compared with VoLTE for the call setup, i.e. almost 2s in total, which brings worse user experience on IMS voice and video services for the 5G subscribers, than VoLTE. According to some trial data in a VoLTE network, the total call setup time of a VoLTE call is around 1.7s. If the IMS can continue the subsequent procedure in parallel with the EPS Fallback procedure, as shown in the following figure with addition of step 2a, it can minimize the impact on the IMS call setup delay introduced by EPS Fallback, and keep the user experience of Vo5G similar as VoLTE. 
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In most cases, the resource reservation/creation of the dedicated bearers for IMS, e.g. QCI=1, on both originating and terminating sides or the EPS Fallback would be able to succeed, there should be no problem for the IMS to continue the subsequent procedure, without waiting for the completion of resource reservation/creation of the IMS dedicated bearers. It could reduce the delay of the call setup resulted from the EPS Fallback procedure. In case EPS Fallback fails or the resource reservation/creation fails on either originating side or terminating side, the corresponding IMS network can cancel/release the IMS voice session request. 
In addition, to avoid ghost ringing or voice clipping, i.e. SIP signaling connection is fast, while voice dedicated bearer has not been established on the EPS network, the precondition mechanism should be applied in both network and UE side. As specified in the GSMA IR.92 and NG.114, the UE is mandatory to support precondition.
In the case precondition is not enabled in the network, to address the voice clipping on the originating side, it is proposed that the originating P-CSCF, when receiving the SIP 180/Ringing from the terminating side, waits for the completion of the resource reservation of the originating side, i.e. the completion of the EPS Fallback procedure, if not finished yet, and afterwards forwards the Ringing to the UE. As to the ghost ringing in the terminating side, it is the same as in VoLTE, i.e. not impacted by this proposal for the IMS procedure in parallel with the EPS Fallback procedure.
Based on the above analysis, the IMS can continue the IMS voice session establishment in parallel with the EPS Fallback procedure, in both cases, i.e. either precondition is enabled or not in the network. 

Thus, one more step 2a is proposed to be added in the EPS Fallback procedure, as shown in the above figure, so that the IMS can continue the subsequent procedure, which will proceed with step 2 in parallel.
3. Proposal
Since the above enhancement to the three topics are quite straight forward (see the expected changes in the company CRs S2-1911253 ~ S2-1911257, which are submitted to this meeting for information), it is proposed to address them in a WID, rather than a SID. If such enhancement principle can be agreed, Huawei would bring a new WID for Rel-17 to SA#86 meeting for approval. 

Furthermore, it is expected that 1.5 Time Units are needed to complete the work, i.e. 1 TU for the first allocated meeting and 0.5 TS for the second allocated meeting.[image: image2.png]
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