3GPP TSG RAN WG1 Meeting #102-e
R1-2005531
e-Meeting, August 17th – August 28th, 2020
Agenda item:

8.12.1
Source:
Nokia, Nokia Shanghai Bell
Title:
Group Scheduling Mechanisms to Support 5G Multicast / Broadcast Services for RRC_CONNECTED UEs
Document for:

Discussion and Decision
1 Introduction

The Rel-17 WI on the support of NR Multicast and Broadcast Services [1], includes two RAN1 lead 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 document which covers the first objective, we provide discussions related to the background of SC-PTM in LTE, due to its high relevance for this work item which mainly focusses on delivering multicast/broadcast traffic within a single cell. Further, observations and proposals are made related to enabling the group scheduling of multicast / broadcast traffic for UEs in RRC_CONNECTED state using 5G/NR. 
In section 2, we discuss the high-level concepts related to the support of group scheduling mechanism for multicast / broadcast traffic.
In section 3, we conclude the document by presenting the summary.
2 Discussion on Group Scheduling Mechanism for 5G Multicast / Broadcast
2.1 Utilizing LTE SC-PTM group scheduling mechanism as a baseline
Introduced as part of LTE Release 13, SC-PTM enables the delivery of broadcast traffic within the coverage area of a single cell, without the need to coordinate transmissions over multiple cells [2]. SC-PTM utilizes PDSCH which minimizes implementation complexity within the network and device, and also avoids the need for specifying a new physical channel, which is also one of the key restriction defined for this work: “Physical layer: limit the scope of this WI to current Rel-15 numerologies, physical channels (PDCCH/PDSCH) and signals.” [1]. Taking these factors into consideration, it would be beneficial in 5G/NR to utilize SC-PTM as a baseline mechanism for group scheduling – that is the scheduling of the TB of MBMS services utilizing the following but with NR specific optimizations that take the UE RRC state information into account: 
· Utilizing DL-SCH transport and PDSCH physical channel for sending multicast / broadcast data 
· Utilizing group RNTIs, group scheduling DCI format, and common search space / coreset design for monitoring and scheduling of MBMS services
Proposal 1:   
Using the basic group scheduling mechanisms defined for LTE SC-PTM – such as the use of DL-SCH and PDSCH channels and group RNTIs, as a baseline for 5G Multicast and Broadcast services.

Here it is important to note that SC-PTM scheduling in LTE is defined for delivering broadcast traffic to devices in both RRC_IDLE and RRC_CONNECTED states including scheduling and reception on a non-serving cell [4]. For NR SC-PTM, the changes required for scheduling multicast traffic and/or performance gains that could be achieved by optimizing the scheduling mechanisms for devices in various RRC states [3], requires further study. Some of the areas for improvements include:
· Enhancements in terms of DCI and CORESET design by taking into account the unique system design aspects of 5G/NR – such as being a beam-based system needs to be investigated further as well.
· Utilization of initial/dedicated bandwidth part (BWP) for UEs in different RRC states receiving the multicast / broadcast traffic.
· Reference signal design in LTE for SC-PTM considers the usage of cell specific reference signals (CRS), further study would be required for this in 5G/NR focusing on commonalities with unicast.
Proposal 2:

Identify necessary physical layer enhancements required for supporting multicast / broadcast traffic delivery in 5G NR, including but not limited to:
· BWP / Coreset / Search Space configuration

· DCI Design

· Reference symbol design

2.2 Potential areas for further study and discussions
As mentioned in the previous section, the group scheduling mechanisms in LTE for SC-PTM have been defined for supporting UEs in all RRC states. Moreover, the group scheduling is configured by the means of broadcast signaling of the system information block information and SC-MCCH which allows UEs in RRC_IDLE state to receive the group scheduling configuration without the need to transition to RRC_CONNECTED state. The legacy mechanisms are designed for the delivery of broadcast traffic, whereas the WID for 5G/NR also considers multicast traffic which requires UE to connect to the network and thus an initial group scheduling configuration could be provided over a dedicated signaling. The handling of multicast / groupcast and broadcast transmissions are done differently as part of V2X studies [5] whereby:

· HARQ based on transmission of ACK/NACK messages is defined only for unicast and groupcast, 
· and NACK-only HARQ scheme for group cast transmissions.
It needs to be further studied in RAN1 as part of this work item whether such differential handling of traffic within the physical layer depends on the traffic type, i.e. whether it is multicast or broadcast.
Proposal 3:

Discuss group scheduling mechanism related to UE RRC states – whether a single multicast / broadcast traffic transmission is scheduled for all UEs regardless RRC state (as legacy LTE), or differently. 

Proposal 4:

Discuss group scheduling mechanism on whether differential handling of multicast and broadcast traffic in terms of reliability improvements is required. 
3 Conclusions

In this contribution, we have discussed various aspects of group scheduling enhancements for supporting multicast / broadcast in 5G / NR for this WI. From those discussions we have the following proposals –
Proposal 1:   
Using the basic group scheduling mechanisms defined for LTE SC-PTM – such as the use of DL-SCH and PDSCH channels and group RNTIs, as a baseline for 5G Multicast and Broadcast services..
Proposal 2:

Identify necessary physical layer enhancements required for supporting multicast / broadcast traffic delivery in 5G NR, including but not limited to:

· BWP / Coreset / Search Space configuration

· DCI Design

· Reference symbol design

Proposal 3:

Discuss group scheduling mechanism related to UE RRC states – whether a single multicast / broadcast traffic transmission is scheduled for all UEs regardless RRC state (as legacy LTE), or differently. 
Proposal 4:

Discuss group scheduling mechanism on whether differential handling of multicast and broadcast traffic in terms of reliability improvements is required. 
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