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Introduction
For UEs in Idle/Inactive state, it is a promising scenario for NR Multicast and Broadcast services. The following objective to specify the basic RAN functionality for NR Multicast and Broadcast services is identified for work item: [1]

	· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].



In this contribution, we provide our views on how to improve the performance of MBS for Idle/Inactive UEs.
Discussion
For UEs in CONNECTED state, it can achieve accurate time domain synchronization and frequency synchronization via TRS. Thanks to the fine synchronization, it is possible to indicate high modulation order to a connected UE, e.g. 16 QAM, 64 QAM or more advanced modulation schemes. 
For UEs in Idle/Inactive state, UE releases all the RRC configuration except the default configuration carried by SIB1. UE has to execute T/F tracking based on SSB. Subsequently, UE can only achieve a coarse T/F synchronization. As defined in TS38.211, QPSK is used for physical broadcast channel and the other advanced modulation schemes are not allowed.  For QPSK, the coarse T/F synchronization is sufficient as lower modulation scheme has more tolerance on synchronization error.  The physical structure of SSB and TRS was shown in Figure 1 respectively.


Figure1: Physical structure of SSB and TRS
For physical broadcast channel, it carries the most essential information targeting to all UEs. Compared to efficiency, reliability is the ultimate goal. From this perspective, there is no motivation to support advanced modulation schemes for current physical broadcast channels. For NR Multicast and Broadcast services, diverse services with large TBS are on the table and need to be supported, e.g. V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. Only allowing QPSK is not friendly for spectrum efficiency. On the other hand, considering only a limited CFR can be configured for idle/inactive UEs, e.g. CORESET#0, the conservative modulation scheme may jeopardize the capacity of MBS especially in the case wherein legacy UE and MBS UE share the same BWP.
In order to support higher modulation order compared to QPSK, the synchronization accuracy becomes a bottleneck for UEs in Idle/Inactive state. One straightforward mechanism is to introduce a group-specific TRS for UEs in Idle/Inactive states which support MBS traffic. The current structure of TRS can be fully reused. The group-specific TRS can be periodic, semi-persistent or aperiodic. For a MBS capable UE, it only receives the group-specific TRS during Idle/Inactive state once it is configured or triggered by the network. Given periodic group-specific TRS would introduce consistent interference for the other channels, aperiodic group-specific TRS is preferred from our perspective.

Proposal: Introduce group-specific TRS for MBS capable UE in order to improve the accuracy of T/F synchronization.
· MBS UE receives the group-specific TRS only when it is in Idle/Inactive state.
Conclusion
In this contribution, we discuss the possible mechanisms to improve the performance of MBS traffic for UEs in Idle/Inactive state. Accordingly, we have the following proposal:
[bookmark: _GoBack]Proposal: Introduce group-specific TRS for MBS capable UE in order to improve the accuracy of T/F synchronization.
· MBS UE receives the group-specific TRS only when it is in Idle/Inactive state.
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