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[bookmark: _Ref165266342]Introduction
According to the WID [1] of the NR MBS, the MBS service of NR is to be provided to both the RRC IDLE/INACTIVE UEs and the RRC CONNECTED UEs. In this contribution, we provide our considerations on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs, including MBS common frequency resource, MBS PDCCH, beam sweeping for MBS PDCCH/PDSCH, HARQ feedback, and semi persistent scheduling.
Discussion
MBS common frequency resource
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, further study the following cases of a configured/defined specific common frequency resource (CFR) for group-common PDCCH/PDSCH, and identify which case(s) will be supported:
· [Case E] the case where a CFR is defined based on a configured BWP. 
· In particular, study the following:
· whether a configured BWP for MBS is needed or not.
· whether BWP switching is needed or not.
· In this study, the configured BWP has the following properties:
· The configured BWP is different than the initial BWP where the frequency resources of this initial BWP are configured smaller than the full carrier bandwidth. 
· The CFR has the frequency resources identical to the configured BWP.
· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· Note: The configured BWP is not larger than the carrier bandwidth
· the case where the initial BWP fully contains the CFR in the frequency domain.
· In this study the following sub-cases are considered:
· [Case B] A CFR with smaller size than the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the frequency resources confined within the initial BWP and have the same SCS and CP as the initial BWP.
· [Case D] A CFR with smaller size than the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the frequency resources confined within the initial BWP and have the same SCS and CP as the initial BWP.
· In particular, study the following:
· Whether the considered two options with a CFR with smaller size than the initial BWP are needed or not for MBS.
· the case where the initial BWP has same size as the CFR in the frequency domain. 
· In this study the following two sub-cases are considered:
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· In particular, study the following:
· Whether the considered two options with a CFR with the same size as the initial BWP are needed or not for MBS.
In RAN 1 #104bis e-meeting, five cases are defined for further study. In Case A and Case C, a CFR has the same size as CORESET 0 and the initial BWP configured by SIB1, respectively. We suppose that Case A and Case C are supported by default if a specific CFR is not configured according to the agreements in [2]. In Case B and D, a CFR has smaller size than CORESET 0 and the initial BWP configured by SIB1, respectively. As RRC IDLE/INACTIVE UE camps on the initial BWP of a cell, the benefit of defining a CFR with smaller size is not clear but causing additional signalling overhead, and less frequency resources for MBS services can be achieved by scheduling. And thus, we believe Case B and Case D are not necessary. If gNB wants to schedule MBS service only in a CFR smaller than initial DL BWP configured by CORESET 0 or SIB1, it can be up to gNB’s implementation but no need to configure a smaller CFR additionally. For Case E, a CFR with a larger size than initial BWP has been defined. Considering multiple services are to be provided for RRC IDLE/INACTIVE UE in a cell, which can also be received by RRC_CONNECTED UEs, large bandwidth is required. One alternative is to configure initial BWP with large bandwidth in Case C, however, for UEs not receiving MBS service, enlarging initial BWP results in a waste of power and increased DCI size. Therefore, defining a CFR with large size which does not rely on the size of initial BWP is preferred. 
Furthermore, among multiple MBS services, some RRC IDLE/INACTIVE UEs may be interested in only a subset of services while some other UEs are interested in another subset of services, thus, transmitting all MBS services in one CFR for RRC IDLE/INACTIVE UEs is not friendly to power saving purpose. If several CFRs are defined and only a subset of MBS services are transmitted in one CFR, UE can select one unique CFR depending on its interested services. As shown in figure 1, suppose there are four services: service 1-4. When only one CFR is defined, UE has to perform RF tuning to the bandwidth of the CFR, no matter what the interested service is. While multiple CFRs are defined with each fully containing the initial BWP in frequency domain, UE can perform RF tuning to only the bandwidth of certain CFR, and thus, it is beneficial to define multiple CFRs for power saving purpose.    


Figure 1: MBS common frequency resource
Proposal 1: For RRC_IDLE/RRC_INACTIVE UEs, support that one configured/defined CFR fully contains the initial BWP in frequency domain and has the same SCS and CP as the initial BWP.
Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, more than one common frequency resource for group-common PDCCH/PDSCH can be defined/configured.
MBS PDCCH
[bookmark: _Hlk61450693]It has been agreed that for RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH. Currently, UE can monitor a DCI format with CRC scrambled by a SI-RNTI in type 0 or type 0A CSS, a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI in type 1 CSS, and a DCI format with CRC scrambled by a P-RNTI in type 2 CSS. For MBS reception, UE needs to monitor a group-common PDCCH with CRC scrambled by a common RNTI (e.g., g-RNTI) to decode a group-common PDSCH. One alternative is that, once a UE is configured with g-RNTI, the UE will also monitor a DCI format with CRC scrambled by a g-RNTI in at least one of these CSS of types of 0/0A/1/2. Another alternative is to configure a new type of CSS (e.g., configured in PDCCH-ConfigCommon) for UE in RRC IDLE/INACTIVE state, and UE will monitor a DCI format with CRC scrambled by a g-RNTI in this new type search space. As the monitoring occasion for these existed CSS types are very limited (e.g., the periodicity for type 0 CSS is fixed as 20ms, the periodicity for type 0A CSS is large, typically), they may not be suitable for different MBS service periodicities. Furthermore, considering that the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs, defining a new type CSS for MBS transmission can provide flexibility when overbooking issue exists. 
Proposal 3: A new type of common search Space can be configured for MBS services.
Beam sweeping for MBS PDCCH/PDSCH
Regarding mapping between MBS PDCCH and SSBs, RAN 2 has assumed that similar rule as defined for OSI is used if a new CSS type other than searchSpace#0 is configured, otherwise, the same rule for SIB1 is used [3]. As analysed in last subsection, we support to define a new CSS type for MBS services, and the mapping rule between MBS PDCCH and SSBs in this case can be sequentially numbering the PDCCH monitoring occasions and mapping them to the SSBs. And if a new CSS type for MBS services is not defined, the same rule for SIB1 will be used by default.
[bookmark: _Hlk71292720][bookmark: _Hlk71638834]Proposal 4: Confirm RAN2 assumption on mapping between MBS PDCCH and SSBs:
· In case searchSpace#0 is configured for MBS PDCCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1.
· If common search space other than searchSpace#0 is configured for MBS PDCCH, the PDCCH monitoring occasions which are not overlapping with UL symbols are sequentially numbered from one in the PDCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331. 
HARQ feedback
Regarding the HARQ feedback for the MBS reception, we consider that the RRC IDLE/INACTIVE UE should not be required to provide the HARQ feedback at least for broadcast reception, as the received UEs are not known by gNB. Furthermore, they may even not be uplink synchronized with the network. And the reliability can be improved by PDSCH repetition if there is a need. Therefore, at least for broadcast reception, HARQ feedback is not supported.
Proposal 5: For RRC_IDLE/RRC_INACTIVE UEs, at least for broadcast reception, HARQ feedback is not supported.
[bookmark: _Hlk71292012]Semi-persistent scheduling
Semi-persistent scheduling (SPS) is beneficial for periodic transmissions. However, in broadcast, the received UEs are not known by gNB and HARQ feedback is not expected to be supported. If UE fails to detect the activation DCI for SPS MBS PDSCH, it will miss all the subsequent transmissions. Therefore, for RRC_IDLE/RRC_INACTIVE UEs, SPS PDSCH with DCI activation/deactivation is not supported at least for broadcast reception. On the other hand, SPS PDSCH without dynamic activation/deactivation which is similar to uplink configured grant type 1 can be considered instead. 
[bookmark: _Hlk71638892]Proposal 6: For RRC_IDLE/RRC_INACTIVE UEs, at least for broadcast reception, SPS PDSCH with DCI activation/deactivation is not supported.
· [bookmark: _Hlk71359452]FFS: SPS PDSCH without DCI activation/deactivation. 
Conclusions
For RRC IDLE/INACTIVE UEs, this contribution provides our consideration on MBS common frequency resource, MBS PDCCH, beam sweeping for MBS PDCCH/PDSCH, HARQ feedback, and semi persistent scheduling, and the following proposals are proposed:
Proposal 1: For RRC_IDLE/RRC_INACTIVE UEs, support that one configured/defined CFR fully contains the initial BWP in frequency domain and has the same SCS and CP as the initial BWP.
Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, more than one common frequency resource for group-common PDCCH/PDSCH can be defined/configured.
Proposal 3: A new type of common search Space can be configured for MBS services.
Proposal 4: Confirm RAN2 assumption on mapping between MBS PDCCH and SSBs:
· In case searchSpace#0 is configured for MBS PDCCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1.
· If common search space other than searchSpace#0 is configured for MBS PDCCH, the PDCCH monitoring occasions which are not overlapping with UL symbols are sequentially numbered from one in the PDCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331. 
Proposal 5: For RRC_IDLE/RRC_INACTIVE UEs, at least for broadcast reception, HARQ feedback is not supported.
Proposal 6: For RRC_IDLE/RRC_INACTIVE UEs, at least for broadcast reception, SPS PDSCH with DCI activation/deactivation is not supported.
· FFS: SPS PDSCH without DCI activation/deactivation. 
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