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1 Introduction

In VoLTE/ViLTE discussion, RAN2 agreed to prioritize voice and video for both MO and MT calls [1]. This paper discusses how to support such prioritization in NR from Access Control aspect.
2 Voice/video indication in Msg3
In R12, “mo-VoiceCall” was added to Msg3 to prioritize the MO VoLTE call in RRC connection setup. In R14, RAN2 agreed to reuse “mo-VoiceCall” to prioritize MO ViLTE call. 
Observation 1: in LTE, RAN2 agreed to prioritize both voice and video in Msg3 for both MO and MT calls.
On how to prioritize MT call, two solutions were discussed in R14. 
Solution 1: Page dropping

This solution is network implementation-based. In case of overload, VoLTE/ViLTE could be prioritized in paging by eNB. The paging for low priority traffic may be dropped. UE doesn’t know the reason of the paging. So, UE cannot indicate voice/voice in Msg3 as “EstablishmentCause”. UE should respond to the paging. 
Solution 2: Indicating voice/video in Msg3 and paging
eNB indicates voice/video call in paging. Base on this info, UE performs unified access barring first. If passed, UE indicates voice/video in Msg3 for eNB to prioritize the call. 
For legacy system, less churn to existing products is usually preferred, except when there is strong need. The solution 1 can support voice/video prioritizing at least in serious congestion case. So, the solution requiring standard change was not agreed.
Observation 2: RAN2 was not able to reach agreement on the need of introducing explicit indication in Msg3 and paging for MT voice/video.  
With more and more VoLTE deployments, the restrictions of network implementation-based solution are observed. 
The network load changes frequently. The congestion status may change from the time paging prioritized is determined to the UE responds paging. Only in serious congestion case, the congestion situation cannot be relieved within several seconds. 
The solution 1 requires dropping the low priority paging message in congestion case. Low priority paging is usually for OTT services. However, some OTT service may be more important than VoLTE/ViLTE for the UE. Paging drop should be avoided except paging channel is overloaded. When paging cause is received, UAC (unified access control) can be used to prevent UE from initiating low priority access in network congestion case. When Msg3 is received by gNB, the voice/video as cause value can be used for gNB to prioritize the MT voice/video.
Observation 3: Page dropping solution has restrictions on e.g. not effective for lightly congested case, dropping low priority paging. 
In the initial deployments of NR, voice will be supported by fallback to LTE/UMTS. This will be initiated by the gNB which at the first step needs to configure measurements for LTE/UMTS. Therefore, getting an indication for MT voice as soon as possible will be very important to reduce the call setup and reliable support of voice when the UE accessed NR.
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Figure 1: Early LTE measurement configuration for voice fallback
Observation 4: Indicating MT voice/video in Msg3 enables gNB to configure LTE/UMTS measurement early and therefore reduces the call setup delay in voice fallback. 

Proposal 1: Indicate MT voice/video by “EstablishmentCause” explicitly in Msg3.
3 Voice/video indication in paging
Solution 2 requires gNB to indicate voice/video in paging message. In addition, voice/video indication is very useful for multi-SIM UE and power saving.
Multi-SIM UE is very popular in some large population countries, e.g. China and India. In China, almost all the Android phone supports multi-SIM. The most popular multi-SIM phone is DSDS (dual SIM dual standby), i.e. single radio dual SIM UE. With voice/video indication, UE can selectively respond to the paging.

Example 1: SIM1 is in voice call, SIM2 receives paging. For voice paging on SIM2, UE should respond and may then enable call waiting/holding/forwarding. UE ignores the PS paging on SIM2.
Example 2: SIM1 is in low priority processing (e.g. background search for high priority PLMN, RAT), SIM2 receives paging. If the paging is for voice, UE shall stop processing SIM1 and respond voice paging immediately. Otherwise, UE may defer the responding to paging for data on SIM2.

Many UEs support battery extension mode when battery level is low. In this mode, if UE knows whether incoming paging is for voice/video, UE can selectively respond to save power. 
Observation 5: Voice indication in paging is useful for multi-SIM UE to selectively respond paging.
Observation 6: Voice indication in paging is useful for UE to selectively respond to paging when battery level is low.

Proposal 2: Indicate “voice” in paging message.
4 Summary
Observation 1: in LTE, RAN2 agreed to prioritize both voice and video in Msg3 for both MO and MT calls.

Observation 2: RAN2 was not able to reach agreement on the need of introducing explicit indication in Msg3 and paging for MT voice/video.  
Observation 3: Page dropping solution has restrictions on e.g. not effective for lightly congested case, dropping low priority paging. 
Observation 4: Indicate MT voice/video in Msg3 enable gNB to configure LTE/UMTS measurement early and therefore reduces the call setup delay in voice fallback. 
Proposal 1: Indicate MT voice/video by “EstablishmentCause” explicitly in Msg3.
Observation 5: Voice indication in paging is useful for multi-SIM UE to selectively respond paging.
Observation 6: Voice indication in paging is useful for UE to selectively respond to paging when battery level is low.

Proposal 2: Indicate “voice” in paging message.
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