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1. Introduction

According to the agreements during RAN1#85 working group meeting in Nanjing, three implementations of beamforming are to be studied in NR: analog beamforming, digital beamforming, and hybrid beamforming [1]. In addition, multi-beam based approaches and single-beam based approaches will also be studied [2]. Therefore it is proposed that the beamforming support in NR multicast should be discussed.
2. Discussion on beamforming support for multicast in NR
Multicast is a critical transmission technique in next-generation applications [3]
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[4]. The service announcement and the configuration of the multicast is delivered by the system information blocks messages. With the study o system information delivery for multi-beam or single-beam based beamforming approaches in RAN1 [2], the impact and integration for beamforming and multicast should be investigated. If the system information is delivered by beamforming approaches, UEs should be aligned with the base station before they are capable of receiving the system information blocks, which is also the service configuration of multicast. In case that on-demand system information is to be supported [5] in the system, the problem becomes more complicated because UEs need to request for the information in the first place. After the system information request, the beamforming should be applied for system information delivery. If the UE is already aligned to the base station or the transmission point, it is not necessary to carry out the beamforming procedure for system information reception. If the UE is not aligned with the transmission point, the system information request and the beamforming procedure may be jointly considered to reduce signalling cost.
Proposal 1: Discuss the beamforming procedure for system information delivery. Verify if the system information for multicast may apply the beamforming procedure.
Beam sweeping is one example of multi-beam based approaches for beamforming. However, when beam sweeping is applied, the signal is transmitted/received on multiple beams, which are on multiple time instances in finite time duration [1]. In addition, periodic or aperiodic downlink/uplink TX/RX beam sweeping signals may be semi-statically or dynamically configured [2]. To apply beam sweeping in multicast, it is required that the beam sweeping procedure should be finished before the multicast contents are being scheduled. It is proposed that the period of beam sweeping should be investigated to satisfy the multicast requirement.
Proposal 2: Discuss the application of beam sweeping multicast and proper configuration for the sweeping period.
3. Conclusions
  In this contribution, we propose that the beamforming procedure should be considered, in view of system information delivery and beam sweeping period for NR multicast.
Proposal 1: Discuss the beamforming procedure for system information delivery. Verify if the system information for multicast may apply the beamforming procedure.

Proposal 2: Discuss the application of beam sweeping multicast and proper configuration for the sweeping period.
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