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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 IDLE/INACTIVE UEs and the CONNECTED UEs. In the last meeting, the following agreements were achieved for RRC_IDLE/RRC_INACTIVE UEs [2].
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
· FFS details
Agreements:
· For RRC_IDLE/RRC_INACTIVE UEs, beam sweeping is supported for group-common PDCCH/PDSCH.
· FFS: Details for support of beam sweeping for group-common PDCCH/PDSCH.

[bookmark: _Hlk61366214]Agreements: For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.
· FFS: the relation of the common frequency resource(s) (if configured) and initial BWP.
· FFS: whether to configure one/more common frequency resources
· FFS: configuration and definition details of the common frequency resource

Agreements: From physical layer perspective, for broadcast reception, 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.
· FFS details.
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
· FFS: reuse current CSS type, define a new CSS type, etc.
· FFS other details.
[bookmark: _Hlk61440049]Agreements: For RRC_IDLE/RRC_INACTIVE UEs, a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. CORESET0 is used by default if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP and the CORESET is not configured.
· FFS: configuration details of the CORESET for group-common PDCCH/PDSCH
In this contribution we provide our understandings on how the IDLE UEs receive the MBS service.
Discussion
MBS common frequency resource
In the last meeting, it was agreed that for RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH. And the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured. Regarding the configuration and definition details of the common frequency resource, similar configuration and definition as that of RRC_CONNECTED UEs should be adopted.
According to the current specification [3], the IDLE/INACTIVE UE only camps on the initial BWP of a cell. However, a cell may provide the UEs with a large number of MBS services. If the MBS service is only transmitted via the initial BWP, we may need to configure a very larger bandwidth for the initial BWP, this will cause unnecessary power consumption of UEs not interested in receiving the MBS service.


Figure 1: MBS common frequency resource
However, if the MBS transmission is in a common frequency resource which does not overlap with the initial BWP, the UE may require BWP switching between the MBS common frequency resource (i.e. for the MBS reception) and the initial BWP (i.e. for the paging/SI reception). The BWP switching may cause DL transmission interruption/loss. Thus, to avoid the BWP switching, we consider that the MBS common frequency resource could include the initial BWP (as shown in Case 1) or be included within the initial BWP (as shown in Case 2). For Case 2, we think that the MBS transmission within the initial BWP can be left to the gNB implementation, as the MBS transmission can be dynamically scheduled by using any PRB of the initial BWP.
Proposal 1: For MBS transmission common frequency resource, the following cases are supported for Rel-17 MBS.
· case 1: The MBS common frequency resource is included within the initial BWP.
· case 2: The initial BWP is included within the MBS transmission common frequency resource.
MBS PDCCH
Currently, for UE in idle/inactive state, UE will configure with CORESET 0 within initial BWP. For the case 1 illustrated in section 2.1, to utilize the wider bandwidth of the MBS common frequency resource, an MBS-specific CORESET can be used. The CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. 
[bookmark: _Hlk61450693]It was agreed that for RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH. Currently, for RRC_IDLE/RRC_INACTIVE UEs, UE can monitor a DCI format with CRC scrambled by a SI-RNTI in type 0 or type 0A CSS, and 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 schedule 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 idle/inactive state, and UE will monitor a DCI format with CRC scrambled by a g-RNTI in this new type search space. From the specification impact perspective, the former one seems have small impact. However, the monitoring occasion for these CSS of 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), which may not suitable for different MBS service periodicities, thus, it is slightly preferred to define a new type CSS for MBS transmission in RRC_IDLE/RRC_INACTIVE state.
Proposal 2: The MBS-specific searchingSpace can be configured.
When the IDLE/INACTIVE UE is moving around and the gNB is using beam sweeping for the transmission of the MBS service, the UE should be able to select a proper beam for the MBS reception. We consider that we could use a similar way as paging that the PDCCP monitoring occasion is associated with the SSB, then the UE can receive the MBS PDCCH via the MBS searching space/CORESET associated with a specific SSB. 
The details on how to configure the relation between SSB and the MBS searching space can be discussed further. For example, similar to the calculation of the corresponding paging PDCCH monitoring occasion, where the PDCCH monitoring occasions for paging corresponds to each SSB is located consecutively.
Proposal 3: Similar to paging PDCCH monitoring occasion, the MBS PDCCH monitoring occasion is associated with SSB for beam sweeping.
As the MBS transmission via different beams are repeated, receiving the MBS from only one beam would be beneficial for UE power saving especially for high-SINR case. 
Proposal 4: The UE is only required to monitor the MBS PDCCH monitoring occasion associated with at least one SSB.
Uplink feedback
Regarding the uplink feedbacks for the MBS reception, we consider that the IDLE/INACTIVE UE should be not required to provide the uplink feedback, as the UE may not be uplink synchronized with the network and also does not have UE-specific PUCCH resource. Supporting the uplink feedback of the IDLE/INACTIVE UE for the MBS reception would require lots of standard efforts. Thus we consider that only requiring the CONNECTED UE to provide the feedbacks would be sufficient to ensure the reliability of the MBS transmission in Rel-17.
Proposal 5: Uplink feedback for MBS reception is not supported for the IDLE/INACTIVE UE.
Conclusions
For IDLE/INACTIVE UEs, this contribution propose the followings based on the analysis given above,
Proposal 1: For MBS transmission common frequency resource, the following cases are supported for Rel-17 MBS.
· case 1: The MBS common frequency resource is included within the initial BWP.
· case 2: The initial BWP is included within the MBS transmission common frequency resource.
Proposal 2: The MBS-specific searchingSpace can be configured.
Proposal 3: Similar to paging PDCCH monitoring occasion, the MBS PDCCH monitoring occasion is associated with SSB for beam sweeping.
Proposal 4: The UE is only required to monitor the MBS PDCCH monitoring occasion associated with at least one SSB.
Proposal 5: Uplink feedback for MBS reception is not supported for the IDLE/INACTIVE UE.
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