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1. [bookmark: _Toc120549591]Introduction
As the WID in RP-201038 [1], the objectives of basic functions for UEs in RRC_IDLE/ RRC_INACTIVE states in R17 NR MBS are as 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.
In this contribution, high-level concepts for RRC_IDLE/RRC_INACTIVE states support in MBS will be discussed.
2. Support RRC_IDLE/RRC_INACTIVE states
2.1 General views about RRC_IDLE/RRC_INACTIVE states
In LTE SC-PTM, the design of SC-MCCH/SC-MTCH transmission is considered both RRC_IDLE and RRC_CONNECTED UEs, e.g., using SC-MCCH channel to provide the configuration for SC-MTCH such as DRX, G-RNTI, TMGI, etc. 
From our point of view, the motivation of Rel-17 NR MBS is providing series of commercial services, e.g., live concert, live sport games, cloud gaming, group communications, which are most applied for RRC_CONNECTED UEs. In addition, the biggest difference between NR MBS and LTE SC-PTM is the reliability improvement through UL feedback, which can only be used for RRC_CONNECTED UEs. Therefore, the priority of RRC_CONNECTED state is higher than that of RRC_IDLE/RRC_INACTIVE states in Rel-17 NR MBS design. 
Besides the consideration of commercial NR MBS service, the design for RRC_ IDLE/RRC_INACTIVE is highly related to RAN2 design, e.g., the PTM configuration is provided using MCCH-like channel or getting the PTM configuration in RRC_CONNECTED state beforehand. Considering the objectives for RRC_IDLE/RRC_INACTIVE states are led by RAN2, we think this part can be with lower priority for RAN1 and the discussion in RAN1 can be triggered by RAN2 progress and input.
Proposal 1. The discussion on basic functions for MBS in RRC_IDLE/RRC_INACTIVE states can be lower priority for RAN1, and triggered by RAN2 progress.
2.2 Potential RAN1 issues
In this section, some potential issues could be discussed in RAN1 are listed, and the issues may exist or not based on further RAN2 progress.
2.2.1 BWP for MBS service reception
The first issue is BWP for MBS service reception for RRC_IDLE/RRC_INACTIVE UE(s). In Rel-15/16, RRC_IDLE/RRC_INACTIVE UE(s) can only work in initial BWP, which is equal to CORESET 0. Considering the behaviours of RRC_IDLE/RRC_INACTIVE UE(s) are only receiving paging and performing RRM measurement in Rel-15/16, the bandwidth of initial BWP is enough. 
However, if Rel-17 MBS service provided for RRC_IDLE/RRC_INACTIVE UE(s) is still in initial BWP, the bandwidth may be not enough, especially considering SSB, CORESET 0 and PDSCH associated with SI-RNTI have occupied many resources of initial BWP. Therefore, whether to support a larger BWP for MBS service reception for RRC_IDLE/RRC_INACTIVE UE(s) can be studied. It should be noted that the legacy RRC_IDLE/RRC_INACTIVE UE behaviours, e.g., Paging and RRM measurement are still performed in initial BWP.
Proposal 2. Further study whether to support a larger BWP used for MBS service reception for RRC_IDLE/RRC_INACTIVE UEs.
2.2.2 Group scheduling mechanism
In last RAN1 meeting, the group common PDCCH based scheduling mechanism were agreed in RRC_CONNECTED mode. In our companion contribution [2], UE-specific PDCCH based group scheduling mechanism (i.e., using C-RNTI based PDCCH) is also discussed in RRC_CONNECTED mode. Considering there is no RRC configuration for RRC_IDLE/RRC_INACTIVE UE(s), only group common PDCCH based group scheduling can be used, which is similar to LTE SC-PTM design.
Proposal 3. Group-common PDCCH based group scheduling is supported in MBS service reception for RRC_IDLE/RRC_INACTIVE UEs.
2.2.3 Search space type for MBS scheduling PDCCH
As the discuss in the above section, group-common PDCCH based group scheduling mechanism is supported in RRC_IDLE/INACTIVE states, therefore, CSS can be used to realize the same calculation of CCE indexes of group-common PDCCH among UEs.
Proposal 4. CSS is supported for group-common PDCCH monitoring in RRC_IDLE/RRC_INACTIVE states.
In NR, different type of CSS is defined, e.g., type 0, type 0A, type 1, type 2 and type 3. Whether to define a new type of CSS, e.g., type 4 CSS or reusing the current CSS type, e.g., reusing type 3 CSS can be further studied. 
In addition, the design of CSS type may also be related to PTM configuration of RAN2. For PTM configuration issue, one solution is still using the PTM configuration has been configured in RRC_CONNECTED beforehand, in this case, type 3 CSS has been configured in RRC_CONNECTED state can be supported. The another solution is using MCCH-like method, and a new type CSS is more suitable in this case. 
Proposal 5. Further study whether to define a new CSS type or reuse current CSS type.
2.2.4 Support of beam sweeping
Considering gNB’s unaware of RRC_IDLE/RRC_INACTIVE UEs’ locations, beam sweeping should be used for group-common PDCCH, and the PDCCH scheduling PTM configuration if it is supported. One simple solution is to define the association between MBS PDCCH monitoring occasion (can be both group-common PDCCH scheduling MBS PDSCH and PDCCH scheduling PTM configuration ) and SSB indexes, similar to the association defined between SSB indexes and Paging/OSI PDCCH monitoring occasions in Rel-15/16 design. 
In addition, the impact of DRX may need to be taken into account. In LTE, dedicated DRX configuration of PDCCH associated with G-RNTI is designed and also applied for RRC_IDLE UE(s). However, whether to support DRX for group-common PDCCH in NR MBS needs further study since the periodicity of search apace in NR MBS can be configured which is different from LTE, and has the similar effect with DRX to realize discontinuous PDCCH monitoring. If DRX for group-common PDCCH is supported, the group-common PDCCH monitoring occasions will be extended when drx-Inactivity timer is running, and the association between monitoring occasions and SSB indexes needs to be defined.
Proposal 6. The association between SSB indexes and monitoring occasions for group-common PDCCH scheduling MBS PDSCH can be defined to support beam sweeping in RRC_IDLE/RRC_INACTIVE states.
2.2.5 Support of HARQ-ACK
In last RAN1 meeting, HARQ-ACK feedback is supported in RRC_CONNECTED state. Whether to support HARQ-ACK feedback in RRC_IDLE/INACTIVE states need to be discussed. If HARQ-ACK feedback is not supported in RRC_IDLE/RRC_INACTIVE states, gNB can use conservative MCS and PDSCH repetition to guarantee the reliability requirement of MBS service. If HARQ-ACK feedback is supported in RRC_IDLE/RRC_INACTIVE states, only NACK-only based HARQ-ACK feedback solution can be used, and gNB can re-transmit MBS PDSCH if receives NACK, but the spec effort is too complicated, e.g., the PUCCH resource configuration and determination in RRC_IDLE/RRC_INACTIVE states. In addition, the efficiency of NACK-only based HARQ-ACK feedback is low and the final resource utilization may be the same with the method using conservative MCS. Therefore, the HARQ-ACK feedback in RRC_IDLE/RRC_INACTIVE states should not be supported.
Proposal 7. Do not support HARQ-ACK feedback in RRC_IDLE/RRC_INACTIVE states.
3. Conclusions
In this contribution, some high-level concepts for RRC_IDLE/RRC_INACTIVE states are discussed, and the following proposals are made.
Proposal 1. The discussion on basic functions for MBS in RRC_IDLE/RRC_INACTIVE states can be lower priority for RAN1, and triggered by RAN2 progress.
Proposal 2. Further study whether to support a larger BWP used for MBS service reception for RRC_IDLE/RRC_INACTIVE UEs.
Proposal 3. Group-common PDCCH based group scheduling is supported in MBS service reception for RRC_IDLE/RRC_INACTIVE UEs.
Proposal 4. CSS is supported for group-common PDCCH monitoring in RRC_IDLE/RRC_INACTIVE states.
Proposal 5. Further study whether to define a new CSS type or reuse current CSS type.
Proposal 6. The association between SSB indexes and monitoring occasions for group-common PDCCH scheduling MBS PDSCH can be defined to support beam sweeping in RRC_IDLE/RRC_INACTIVE states.
Proposal 7. Do not support HARQ-ACK feedback in RRC_IDLE/RRC_INACTIVE states.
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