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1. Introduction
According to the latest approved WID for the NR multicast and broadcast services (MBS) item in [1], one main objective of this work is to specify basic functionalities to support MBS for RRC idle and inactive state UEs. The exact objective of this work extracted from [1], is copied in the following.
	· 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].
Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI.


During the last RAN1#103-e meeting, some basic functions such as group-common scheduling, beam sweeping and common frequency resource(s) were discussed and some agreements reached. However, the reliability aspect was not discussed for UEs in RRC IDLE and INACTIVE states receiving MBS transmissions. In this contribution, we provide discussion on HARQ feedback which in our view should be supported in NR-MBS for IDLE and INACTIVE states.
2. Discussions
As part of this MBS WI scope in Rel-17 is also to “specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback”, it is important/essential to have HARQ feedback from UEs in the UL in order for the serving gNB to gain knowledge and try to meet the level of reliability (QoS) that is required for the MBS application/service provided by the network. For example, if there are UEs connecting and receiving MBS data provided by the network at the same time, then based on the HARQ feedback the network would be able to determine if retransmission of a same TB is required in order to meeting the reliability requirement for the service. E.g. retransmission should be provided if number of NACK is more than 10% of the total HARQ feedback reports when the required reliability is 90%.
Since MBS application/service should be provided to UEs in all three RRC connected, idle and inactive states simultaneously in the same cell, gaining the HARQ knowledge about the MBS data reception performance for idle and inactive UEs is also important and critical to understand the level of reliability achieved. Therefore, we propose that HARQ feedback from idle and inactive state UEs should be supported. This would be aligning with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception according to the WID [1]. And since the number of idle/inactive state UEs may not be known accurately by the network, only NACK feedback is necessary to determine the need for packet retransmission, just as in NR sidelink HARQ feedback option 1 for groupcast with unknown number of UEs receiving transmissions.
Proposal 1: It is proposed for RRC idle and inactive state UEs to provide HARQ feedback in order to meet reliability requirement of MBS application/service.
· Only NACK feedback is needed since the number of RRC idle and inactive state UEs may not be accurately known by the network.
To support the “only NACK” / ”NACK-only” feedback from idle and inactive UEs, an UL container (physical channel) is needed, and preferably a common container or a set of common resources that can be shared among idle/inactive UEs for the HARQ feedback to help efficiently utilize UL resources. 
· One approach is to allocate PUCCH resources for the NACK-only feedback, similar to the existing HARQ reporting in connected state. Here, sequence-selection based PUCCH transmission like PUCCH format 0 to support HARQ information with no more than 2 bits and it could multiplex more than one PUCCH transmissions (HARQ reports from multiple UEs) within one RB can be considered. Since multiple UEs could be transmitting using the same PUCCH resources, a long PUCCH format or a PUCCH format that can carry more than 2 bits would seem unnecessary for the NACK-only feedback with just 1 or 2 bits. However, if PUCCH resources are to be used for the NACK-only feedback from idle and inactive UEs, one would need to consider how to resolve the issue of timing advance for the PUCCH transmission and the determination of its transmission power.
· On the other hand, PARCH or RACH preamble transmission tend not to have such issues with timing advance and transmission power determination, as PRACH transmission is well designed to follow the downlink reception timing and the Tx power can be derived based on calculated pathloss and a configured target receive power. Furthermore, PRACH or RO also has better support for beam sweeping operation in MBS. Separate PRACH/RO can be allocated and configured for each SSB beam. By receiving NACK-only feedback on PRACH in a certain RO, it enables the gNB to identify the beam from which the MBS transmission has failed and subsequently provide a more targeted retransmission on certain beam(s). However, the drawback of using PRACH for the HARQ feedback is the need to allocate more resources than using PUCCH.
Proposal 2: To support “only NACK” HARQ feedback for idle and inactive UEs, it should be further consider using PUCCH or PRACH.

3. Conclusion
In this contribution, we discussed and provided our views on some of basic functionalities that should be supported for IDLE and INACTIVE states from PHY layer’s perspective. In summary, we have the following proposal.

Proposal 1: It is proposed for RRC idle and inactive state UEs to provide HARQ feedback in order to meet reliability requirement of MBS application/service.
· Only NACK feedback is needed since the number of RRC idle and inactive state UEs may not be accurately known by the network.
Proposal 2: To support “only NACK” HARQ feedback for idle and inactive UEs, it should be further consider using PUCCH or PRACH.
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