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1. Introduction
This contribution proposes extending multicast and broadcast capabilities by the introduction of new reception mode.

Flexibility and adaptation is a distinguishing feature in the 5G next generation system. TR 22.864 [1] includes 6 flexibility enablers for the 5G system to provide optimized support for different configuration and various means. For broadcast service, system flexibility includes the resource allocation and simultaneous unicast and broadcast.

 (
TR 22.864 5.1 System flexibility
Flexibility
 enabler 4:  Flexible broadcast service
…
Today, 3GPP specifications do not allow a stand-alone deployment of a multicast/broadcast network.  Additionally, the current implementation limits the radio resources that can be allocated for multicast/broadcast service to 60%.  It also limits the coverage size of the radio base station to a relatively small value. In order to support a variety of linear video based services for the users, deployment of the next generation of multicast/broadcast capabilities will require significantly more flexibility than what is available in the current network in terms of configuration, resource allocation and network deployment to support broadcast/multicast services. The flexibility required encompasses allocation of resources, multicast/broadcast network design as well as simultaneous user access to 
unicast
 data and broadcast service (cp. [2], clause 5.70)
.
)

SA1 also specified the enhancements of the multicast and broadcast. Enhanced broadcast management system and ad-hoc broadcasting will be introduced in the NextGen system operation [2]. To capture the flexibility requirement of multicast and broadcast service, current multicast reception and configuration should be investigated.
2. Discussion on the enhancement of multicast and broadcast

MBMS reception in RRC_Idle and RRC_Connected mode are specified in TS25.346 [3]. Besides, TR 23.799 [4] also claims the broadcast multicast capabilities in 5G system. Group configuration and various services should be supported architecturally.

 (
TR 23.799 5.13 Key 
Issue
 13: Broadcast Multicast 
Capabilties
Specific solutions proposed under this key issue include those needed to architecturally support:
-
1
:many
 and 1:all communication involving 5G capabilities specified by RAN;
-
Group handling (e.g. geographic scope of groups);
-
Group communication (e.g. setup performance, services to the group member, group member requests of the system, priority and pre-emption of group communication, services provided during an ongoing group communication, and user perception of group communication);
-
Functionality and performance needed to satisfy current and emerging 3GPP broadcast/multicast service requirements and application architecture requirements (e.g. MCPTT, 
MCVideo
, 
MCData
, 
CriC
, and massive MTC);
-
Consideration of related 
NextGen
 architecture key issues (e.g. session management, 
QoS
 framework).
)

Therefore, we consider two modes for the multicast and broadcast service in NextGen RAN.

Mode 1: Support multicast and broadcast reception in both RRC_Connected and RRC_Idle mode
Mode 2: Support multicast and broadcast reception in RRC_Connected mode only

Mode 1 multicast and broadcast is similar to current LTE eMBMS. Mode 2 multicast and broadcast might include tighter feedback and adaptation. It will be easier to provide flexible broadcast transmission and adaptive group communications when UEs are in RRC_Connected mode. For example, massive MIMO capability could be further exploited to provide high-rate multicast and broadcast in NR. With feedback from RRC_Connected mode UEs, Mode 2 multicast and broadcast scheme could perform semi-dynamic beamforming to improve throughput [5].

To support the key capabilities in the NextGen RAN and the high-rate multicast utilizing massive MIMO, we propose 3 options for the multicast and broadcast.

Proposal :  Consider the potential design options for the NR multicast and broadcast services
Option 1: NextGen RAN supports only Mode 1 multicast and broadcast
Option 2: NextGen RAN supports only Mode 2 multicast and broadcast
Option 3: NextGen RAN supports two multicast and broadcast modes (Mode 1 and Mode 2).

3. Conclusions
  In this contribution, we propose that 3 options may be considered for multicast reception.

Proposal :  Consider the potential design options for the NR multicast and broadcast services
Option 1: NextGen RAN supports only Mode 1 multicast and broadcast
Option 2: NextGen RAN supports only Mode 2 multicast and broadcast
Option 3: NextGen RAN supports two multicast and broadcast modes (Mode 1 and Mode 2).
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