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1 Introduction

The Rel-17 WI on the support of NR Multicast and Broadcast Services [1], includes two RAN1 led objectives to: 
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]

· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided. [RAN1, RAN2]
In this paper we will focus on the reliability improvement objective and Section 2 provide discussions related to possible issues related to specifying changes for improving the reliability of multicast / broadcast service.

In Section 3, we conclude the document by presenting the summary.
2 Discussion on Reliability Improvements for Multicast / Broadcast
From a higher layer perspective, the QoS parameters for multicast / broadcast services in previous generations such as LTE mainly had requirements related to bit rates [2] from a RAN perspectives. It should be noted that there were not specific RAN1 impacts due to these QoS requirements. The Release 13 study on SC-PTM [3] did not have explicit reliability requirements, even though the use of uplink feedback mechanisms were investigated mainly from a spectral efficiency improvement perspective. The Release 16 study on LTE-based 5G terrestrial broadcast [4] had defined increased reliability as one of the key requirements, even though the detailed metrics for reliability were not defined from a RAN1 perspective – for e.g., in terms of bit error and packet loss rates. Due to these considerations, it is important to define the reliability improvements that need to be supported as part of this work. The impact on RAN1 from these requirements also needs to be further discussed and clarified.  
Proposal 1:   
Discuss the reliability requirements from RAN1 perspective for 5G NR to support broadcast/multicast services.
Reliability requirements such as packet loss rates have been currently defined for unicast traffic and for UEs in RRC connected state [6], whereas multicast / broadcast services could be scheduled in the downlink and received by UEs in any RRC state. Whether the reliability requirements would also be applicable to UEs in all RRC states need to be discussed further and agreed. RRC state would also have an impact in terms of how uplink feedback – using HARQ over PUCCH or PRACH could be utilized [7]. As discussed in [5], [8], reliability improvement mechanisms such as UL HARQ feedback has been handled only for multicast / groupcast traffic, as well as unicast. RAN1 needs to discuss and agree whether similar assumptions would be applicable for this work as well. There are explicit requirements related to maximum reliability of 99.999 %, along with latency and throughput requirements defined for V2X in [8]. Depending on the MBMS services supported and considered in this work, corresponding reliability requirements could also be discussed and defined.
Proposal 2:   
Discuss whether the reliability requirements are RRC state dependent.
Proposal 3:    Discuss on how to improve the reliability for UEs in different RRC states.
Proposal 4:   
Discuss whether reliability requirements are applicable for both multicast and broadcast traffic.
It is important to conduct detailed performance evaluations in terms of the cost vs. benefits of introducing new reliability improvement mechanisms within the 5G RAN for the multicast / broadcast traffic. In order to conduct the performance evaluations, it would be beneficial to use the simulation assumptions provided in [9] as a baseline for further study.
Proposal 5:   
Discuss the use of simulations / performance evaluations to analyze the benefits of various reliability improvement mechanisms.
Proposal 6:   
Agree to utilize the assumptions provided in [9] as a baseline for further evaluations for reliability improvement solutions proposed as part of this work.

Reliability improvement within the 5G RAN could be done using various physical layer enhancements such as downlink transmission repetition [10], uplink feedback enhancements –mentioned as an example within the WID, etc. It would be beneficial for this work item to evaluate all the possible enhancements that could improve reliability for the delivery of multicast / broadcast traffic.
Proposal 7:   
Evaluate various reliability improvement mechanisms – such as downlink transmission repetition, uplink feedback enhancements and other possible enhancements.
Conclusions

In this contribution, we have discussed various aspects of related to the reliability improvement aspects for this WI.  From those discussions we have the following proposals –
Proposal 1:   
Discuss the reliability requirements from RAN1 perspective for 5G NR to support broadcast/multicast services.
Proposal 2:   
Discuss whether the reliability requirements are RRC state dependent.
Proposal 3:    Discuss on how to improve the reliability for UEs in different RRC states.

Proposal 4:   
Discuss whether the reliability requirements are applicable for both multicast and broadcast traffic.
Proposal 5:   
Discuss the use of simulations / performance evaluations to analyze the benefits of various reliability improvement mechanisms.

Proposal 6:   
Agree to utilize the assumptions provided in [9] as a baseline for further evaluations for reliability improvement solutions proposed as part of this work.

Proposal 7:   
Evaluate various reliability improvement mechanisms – such as downlink transmission repetition, uplink feedback enhancements and other possible enhancements.
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