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1.	Introduction
During TSG RAN #86 3GPP approved a Release-17 Work Item (WI) to introduce support for Multicast and Broadcast Services in NR [1]. A similar feature, single-cell Point-to-Multipoint (SC-PTM), was first studied in [2] and then introduced for E-UTRA in Release-13 as an enhanced technology for critical communications such as Public Safety [3].
MIMO techniques are an integral component of NR and can be used to improve the transmission reliability and/or system capacity. MIMO techniques standardised in NR include transmit diversity, multi-layer MIMO and beamforming. However, these MIMO techniques in NR are standardised only for unicast in Rel-15/Rel-16. The WI on NR Multicast and Broadcast [1] places no limitation on the type of MIMO techniques to be included for this feature.
This contribution aims to open the discussion on the candidate MIMO techniques currently standardised for NR unicast that could also be supported in NR Multicast and Broadcast transmissions.
2.	Discussion
3GPP TR 38.913 provides requirements for the support of Multimedia Broadcast/Multicast Services in NR [4]. In particular, requirement 9 states the following:
· The new RAT shall leverage usage of RAN equipment (hard- and software) including e.g. multi-antenna capabilities (e.g. MIMO) to improve Multicast/Broadcast capacity and reliability.
Observation 1: TR 38.913 encourages the leveraging of RAN equipment (hard- and software) including e.g. multi-antenna capabilities (e.g. MIMO) to improve Multicast/Broadcast capacity and reliability.
The Study Item on LTE-based 5G Terrestrial Broadcast [5] identified that SC-PTM can leverage the use of multiple antennas at the eNB to increase reliability through transmit diversity techniques such as SFBC.
Observation 2: SC-PTM in LTE supports multi-antenna transmit diversity (SFBC) to increase reliability.
Recommendation 1: NR Multicast/Broadcast should support multi-antenna transmit diversity (SFBC) to increase reliability.
Multi-layer MIMO is supported in NR for point to point communications. Support for Multi-layer MIMO in NR Multicast/Broadcast transmissions would increase the system capacity by exploiting spatial multiplexing gains in scenarios with sufficient SNR. In line with the bullet point above from [4] (i.e. the ability of Multi-layer MIMO to improve Multicast/Broadcast capacity), due consideration should be given to the support of Multi-layer MIMO in NR Multicast/Broadcast transmissions.
[bookmark: _GoBack]Recommendation 2: Due consideration should be given to the support of Multi-layer MIMO in NR Multicast/Broadcast transmissions in order to improve Multicast/Broadcast capacity.
3.	Summary
In this contribution, the following observations have been made:
Observation 1: TR 38.913 encourages the leveraging of RAN equipment (hard- and software) including e.g. multi-antenna capabilities (e.g. MIMO) to improve Multicast/Broadcast capacity and reliability.
Observation 2: SC-PTM in LTE supports multi-antenna transmit diversity (SFBC) to increase reliability.
Based on these observations we make the following recommendations:
Recommendation 1: NR Multicast/Broadcast should support multi-antenna transmit diversity (SFBC) to increase reliability.
Recommendation 2: Due consideration should be given to the support of Multi-layer MIMO in NR Multicast/Broadcast transmissions in order to improve Multicast/Broadcast capacity.
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