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During RAN#88-e meeting, the revised WI on NR MBS has been approved [1]. One of its objectives is to specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states. 
During RAN2#112-e meeting, it was agreed that at least “low” QoS mode can be supported by RRC_IDLE/ RRC_INACTIVE states [2]. From RAN1 perspective, we can focus on how to schedule “low” QoS traffic and how to keep the most commonality of design between RRC_IDLE/ RRC_INACTIVE states and RRC_CONNECTED state. If time permits, we can also consider how to improve the reliability in RRC_IDLE/ RRC_INACTIVE states.
	For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.
In general, Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS. 



In this contribution, we provide our analysis and views on detailed design for MBS reception for RRC_IDLE/RRC_INACTIVE UEs, mainly focusing on the scheduling aspects.
General Suggestions of Discussion in AI 8.12.3
As we can see in the WID [1], RAN2 is the leading working group of basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states. Currently, RAN2 hasn’t sent any LS to RAN1 regarding the basic functions of broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states yet. From our perspective, RAN1 can focus on the basic scheduling mechanism that doesn’t need any RAN2 input for now, e.g., CORESET/SS, beam sweeping, PDSCH reception, etc. Once RAN1 receives RAN2 LS, RAN1 can try to discuss issues that triggered by RAN2 LS.
	· 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].



Proposal 1: Before RAN2 LS on basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states, RAN1 focuses on basic scheduling mechanism that doesn’t need any RAN2 input for now, e.g., Common frequency resource, CORESET/SS, beam sweeping, PDSCH reception, etc.
Another main rule mentioned by the WID is to keep maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. From RAN1 perspective, the main objective is to keep the maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the scheduling mechanism. 
However, currently, both AI 8.12.1 and AI 8.12.3 are discussing scheduling mechanisms for RRC_CONNECTED UEs and RRC_IDLE/INACTIVE UEs, respectively. The critical issue is how to guarantee that the scheduling mechanisms discussed in AI 8.12.1 and AI 8.12.3 are consistent and have the maximum commonality. From our perspective, we have the following suggestions.
1. AI 8.12.3 focuses on the scheduling mechanism for broadcast and AI 8.12.1 focuses on the scheduling mechanism for multicast. 
2. The scheduling mechanism designed for multicast should be consistent with the scheduling mechanism designed for broadcast. Theoretically, if the number of UEs in one group is large, it is similar as broadcast. Meanwhile, designing some new scheduling mechanisms specific for multicast is allowed.
Based on the above analysis, we have the following proposal.
Proposal 2: General suggestions to keep the maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the scheduling mechanism
· AI 8.12.3 focuses on the scheduling mechanism for broadcast and AI 8.12.1 focuses on the scheduling mechanism for multicast. 
· The scheduling mechanism designed for multicast should be consistent with the scheduling mechanism designed for broadcast. Meanwhile, designing some new scheduling mechanisms specific for multicast is allowed.

Detailed Discussion
Common frequency resource
During RAN1#103e meeting, the following agreements were achieved. Common frequency resource(s) can be defined/configured for group-common PDCCH/PDSCH. If a specific common frequency resource is not configured, UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH.
	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



MBS BWP vs MBS frequency region
One remaining issue is whether to reuse the BWP framework to define/configure common frequency resource. Based on the current NR mechanism, initial DL BWP is defined by the frequency resource of CORESET#0 if initial DL BWP is not configured by SIB1. If SIB1 configures a new initial DL BWP, the new initial DL BWP can be used after initial access procedure. 
For RRC_IDLE/RRC_INACTIVE UEs that are interested in receiving broadcast, if they can only use the initial DL BWP defined by the frequency resource of CORESET#0, it would be too restrictive. As we know, all the common signals/channels have to be squeezed into this initial DL BWP, which makes it difficult to accommodate common PDCCH/PDSCH for broadcast service. Thus, it is critical to configure a common frequency resource that is larger than CORESET#0 for broadcast service. 
During RAN1#103e, two options of configuring common frequency resource are listed for down selection for RRC_CONNECTED UEs. These two options are also to be used for RRC_IDLE/RRC_INACTIVE UEs.
	· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region



With Option 2B, it is impossible to configure a ‘MBS frequency region’ larger than the current BWP, i.e., bandwidth of CORESET#0 for RRC_IDLE/RRC_INACTIVE UEs. However, with Option 2A, it is straightforward to define/configure a MBS BWP that is larger than CORESET#0 for RRC_IDLE/RRC_INACTIVE UEs. 
Furthermore, as also discussed in our contribution [4], reusing the BWP framework to define/configure common frequency resource (Option 2A) can keep the most commonality between RRC_IDLE/RRC_INACTIVE design and RRC_CONNECTED design for MBS. UEs can still use the same MBS BWP for broadcast/multicast reception when they enters RRC_CONNECTED. 
Thus, MBS BWP is a more appropriate approach to define/configure common frequency resource for group-common PDCCH/PDSCH.

Relation of MBS BWP and initial BWP
The main motivation of MBS BWP is to configure a larger frequency resource for MBS service to avoid congestion in initial DL BWP. Thus, MBS BWP is larger than initial DL BWP. 
To simplify UE implementation, MBS BWP contains initial DL BWP and has the same SCS and CP as initial DL BWP. From RF perspective, UE still only needs to activate one BWP and can receive both MBS broadcast and other signals/channels (e.g., SSB, Paging, SIB, etc.).
Network configures one set of configuration for MBS BWP for MBS reception and keeps the legacy configuration for initial DL BWP. UE applies the configuration for MBS BWP to receive MBS broadcast/multicast and applies the legacy configuration to receive other signals/channels, e.g., SSB, Paging, SIB, etc.
Overall, MBS BWP is larger than initial DL BWP and has the same SCS and CP as initial DL BWP. 

Number of common frequency resource
Regarding whether to configure one or more common frequency resource, it seems the motivation of configuring more than one common frequency resource is not clear. Network can already configure the size of common frequency resource for MBS. If there are quite a few MBS traffic, network can configure a larger common frequency resource instead of configuring more common frequency resource. RF retuning among different common frequency resource for different broadcast service reception can be avoided. Moreover, configuring more frequency resource may end up with more DCI sizes since the FDRA field of group-common PDCCH is interpreted based on the common frequency resource. 
Thus, to avoid complicating the MBS design in Rel-17, we can first focus on configuring one common frequency resource instead of configuring more than one common frequency resource.
With all the above analysis, we have the following proposal.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, the common frequency resource for group-common PDCCH/PDSCH is defined as an MBS BWP.
· MBS BWP is larger than initial DL BWP and has the same SCS and CP as initial DL BWP.
· Rel-17 MBS focuses on configuring one MBS BWP instead of more than one MBS BWP. 

PDCCH
CORESET
During RAN1#103e meeting, it was agreed that a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. 
	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



Based on the above agreements, the following aspects are still not clear.
1. Whether the same CORESET can be applied for both MBS service and MBS control information;
2. Whether the same CORESET can be applied for different MBS services;
3. Whether the same CORESET can be applied for both broadcast and multicast;
4. Whether the same CORESET can be applied for both broadcast/multicast and unicast;
From our perspective, it is too restrictive if the CORESET is specific to MBS control information or is specific to one particular MBS service. Thus, the CORESET should at least be applied to different MBS services and MBS control information.
Regarding whether the CORESET can be applied for broadcast, multicast and unicast, we can follow the same rule of CORESET#0. In Rel-15/Rel-16, CORESET#0 can be applied for both cell common information reception (e.g., SIB1) and unicast. Similarly, we can allow the CORESET to be applied to broadcast, multicast and unicast.
Furthermore, if MBS CORESET is configured, network can still have the flexibility to configure MBS CORESET or CORESET#0 for each MBS service. 
In Rel-15/Rel-16, except for CORESET#0, network can still configure another one common CORESET by commonControlResourceSet. Currently, it is still not clear whether network can apply the common CORESET configured by commonControlResourceSet for group-common PDCCH if MBS CORESET is not configured. From our perspective, it doesn’t hurt to have this flexibility to allow network to apply the common CORESET configured by commonControlResourceSet for group-common PDCCH.
Proposal 4: For RRC_IDLE/RRC_INACTIVE UEs, 
· the CORESET configured within the common frequency resource for group-common PDCCH can be applied for MBS control information reception, broadcast, multicast and unicast.
· networks configures CORESET#0 or common CORESET configured by commonControlResourceSet for group-common PDCCH if MBS CORESET is not configured.

SearchSpace
During RAN1#103e meeting, the following agreements were achieved. It has been agreed that CSS is supported for group-common PDCCH.
	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.



Regarding the CSS type, either reusing the current CSS type or defining a new CSS type is viable. Reusing the current CSS type means search space for MBS has the same priority as search space for SIB/Paging in terms of PDCCH dropping, which means it cannot be dropped. On the other side, it is more flexible if we can define a new CSS type for search space for MBS.
Furthermore, the following detailed aspects are now clear currently.
1. Whether the same search space can be applied for both MBS service and MBS control information;
2. Whether the same search space can be applied for different MBS services;
3. Whether the same search space can be applied for both broadcast and multicast;
4. Whether the same search space can be applied for both broadcast/multicast and unicast;
Basically, the same search space means the same MO periodicity and the same mapping rule between MO and beam. If the same MO periodicity and same mapping rule between MO and beam can be applied, it doesn’t matter whether the search space is for MBS service or MBS control information. Typically, broadcast service may require full beam sweeping in order to cover UEs in different regions. However, multicast service usually doesn’t need to perform full beam sweeping. From this perspective, it would be more appropriate to apply different search spaces for broadcast and multicast. Unicast service doesn’t require beam sweeping, thus the search space for broadcast or multicast cannot be applied to unicast.
Based on the above analysis, we have the following proposal.
Proposal 5: For RRC_IDLE/RRC_INACTIVE UEs, a new CSS type is defined for group-common PDCCH.
· The same search space can be applied for MBS control information and different broadcast service depending on network configuration. 
· FFS detailed PDCCH dropping rule for the new CSS type.

PDSCH reception
PDSCH TDRA table
During RAN1#103e meeting, the following agreements were achieved. In this section, the TDRA table for MBS PDSCH is analysed.
	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



Based on the current specification, the applicable TDRA table for Cell specific signals/channels are determined by the rule defined in Table 5.1.2.1.1-1 of TS38.214 (See Appendix 5.1 of this contribution). If we follow the same rule, the following table will be used for MBS PDSCH reception.
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	RNTI for MBS
	Search space type for MBS
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon


 
However, the default B table and C table are too restrictive if search space set other than searchspace#0 is used for MBS. 
Default table B and C are designed specifically for SSB and CORESET multiplexing pattern 2 and 3, respectively. For multiplexing pattern 2 or 3, paging/OSI transmission will be FDMed with the corresponding SSB. Then, the time domain resource allocation of paging/OSI PDSCH will be limited by its associated SSB. As shown in Figure 1, time domain resource allocation patterns in multiplexing pattern 2 with SCSs combination of {240kHz, 120kHz} are taken as an example. The recommended row indexes used by each PDCCH are shown in this Figure, e.g., SSB0 corresponds to row index 2. Note, the row index is quoted from default B table as defined in TS38.214 (See Appendix 5.2 of this contribution). Thus, a unified sweeping order can be achieved for both SSB and associated paging/OSI PDSCH transmission. 


[bookmark: OLE_LINK1]Figure 1: Time domain resource allocation patterns in multiplexing pattern 2 with SCSs combination of {240kHz, 120kHz}
If search space 0 is used for MBS reception, it is viable to reuse the same default B table and C table for MBS PDSCH with the above restriction as shown in Figure 1. However, if search space other than 0 is used for MBS reception, the above restriction is invalid. And it will seriously affect the flexibility and capacity of MBS transmission, because most of the entities only have a length of 2 or 4 symbols for PDSCH allocation. This does not meet the requirement of mass data transmission, e.g., video service under MBS.. The following approach is proposed to address this issue.
Proposal 6: Adopt the following PDSCH TDRA table determination rule for MBS.
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	RNTI for MBS
	Search space type for MBS

	1
	No
	-
	Default A
(if SearchSpaceZero is configured)

	
	
	2
	No
	-
	Default B
(if SearchSpaceZero is configured)

	
	
	3
	No
	-
	Default C
(if SearchSpaceZero is configured)

	
	
	1,2,3
	No
	-
	Default A
(if SearchSpaceZero is NOT configured)

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon



PDSCH repetition
During RAN1#102e meeting, the following agreements were achieved. It has been agreed to support slot-level repetition for group-common PDSCH for RRC_CONNECTED UEs.
	Agreements:
· For RRC_CONNECTED UEs, at least support slot-level repetition for group-common PDSCH. 
· FFS: whether enhancement is needed



Similarly, slot-level PDSCH repetition can also be supported for RRC_IDLE/RRC_INACTIVE UEs. To avoid complicating the system design, consecutive slot-level PDSCH repetition with repetition number configured by higher layer (e.g., via SIB) is preferred.
Proposal 7: For RRC_IDLE/RRC_INACTIVE UEs, consecutive slot-level PDSCH repetition with repetition number configured by higher layer (e.g., via SIB) is supported for MBS.

SPS PDSCH
During RAN1#103e meeting, it was agreed to support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs.
	Agreements: Support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs
· FFS: use group-common PDCCH or UE-specific PDCCH for SPS group-common PDSCH activation/deactivation
· FFS: whether to support more than one SPS group-common PDSCH configuration per UE
· FFS: whether and how uplink feedback could be configured
· FFS: retransmission of SPS group-common PDSCH



SPS group-common PDSCH for MBS can also be considered for RRC_IDLE/RRC_INACTIVE UEs for the following reasons. From this perspective, SPS PDSCH is a nature and straightforward solution to support broadcast service for RRC_IDLE/RRC_INACTIVE UEs.
1. Most of the broadcast service is periodic service;
2. The PDSCH scheduling for broadcast is more conservative in order to accommodate all UEs.
Proposal 8: Support SPS group-common PDSCH for MBS for RRC_IDLE/RRC_INACTIVE UEs.

Beam sweeping
During RAN1#103e meeting, it has been agreed to support beam sweeping for group-common PDCCH/PDSCH. One issue is how to map different MOs to different beams.
	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.



In Rel-15/Rel-16, two different mechanisms have been defined for SIB reception and Paging reception, respectively. Overall, for paging mechanism, different UEs are separated into groups corresponding to different POs based on their UE_ID to avoid monitoring paging information for other groups of UEs. While for SIBx mechanism, different SI messages are separated into different SI-windows to guarantee the reception of different SI messages.
Compared with paging mechanism, the SIBx mechanism is more appropriate to Rel-17 broadcast. Different broadcast transportations can be separated into the same or different time window (e.g., MBS-window) so that UEs can have chances to receive all different kinds of broadcast transportations without any dropping. Furthermore, repetition can be supported easily via the association method defined in SIBx mechanism, by which reliability can be enhanced. Thus, Rel-17 broadcast can reuse the Rel-15 SIBx broadcast mechanism.
More specifically, an MBS window can be defined as a time interval for PDCCH transmission corresponding to an MBS service in different beams. Different MBS service can share the same MBS window. Following this way, different broadcast services can share a same search space set and CORESET configuration for PDCCH monitoring, and different broadcast services can be distinguished in accordance with their MBS windows (i.e., similar to the Rel-15/Rel-16 SIB transmission). The ID resource of search space set and CORESET can be saved. From the UE’s perspective, it only needs to monitor PDCCH within the MBS window corresponding to the interested broadcast service, which is helpful for power saving of the UEs. Network can adjust the MBS windows to suit the broadcast service. 
The MBS window can be configured by the following RRC parameters, i.e., period, offset and length in units of either slots, sub-frames or something else. Wherein, the offset is used for indicating the starting point of a MBS window. As an example shown in Figure-2, the MBS-window is configured in units of frame and period = 5, offset = 1, length = 1. 
[image: ]
Figure 2: Example of MBS-window configuration
Proposal 9: For RRC_IDLE/RRC_INACTIVE UEs, an MBS window is defined as a time interval for PDCCH transmission corresponding to an MBS service in different beams. 
Note: Different MBS service can share the same MBS window.
A group of MOs can be configured by RRC signaling SearchSpace. When mapping MO to beam, an association between MO index within the MBS window and RS index, e.g., SSB index will be defined. There are the following two cases according to search space configuration: 
[bookmark: OLE_LINK2]If SS#0 is used for MBS PDCCH monitoring, the association between SSB index and MO index for SS#0 as defined in clause 13 in TS 38.213 is reused. 
If search space other than SS#0 is used for MBS PDCCH monitoring, a search space set is specifically configured for MBS. For this search space set, monitoring occasions for MBS PDCCH which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the MBS window. Then, different alternatives of association rules can be defined together with repetition.
· [bookmark: OLE_LINK3]Alternative 1: Discontinuous association. As shown in Figure 3, the [x×N+K]th monitoring occasion (s) for MBS PDCCH in MBS window corresponds to the Kth transmitted SSB , where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MBS window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. 
[image: ]
Figure 3: Association between MO index within an MBS window and SSB index under alternative 1
· Alternative 2: Continuous association. As shown in Figure 4, the [x×(K-1)+1]th monitoring occasion (s) for MBS PDCCH in MBS window corresponds to the Kth transmitted SSB , where x is the number of repetition, x=1, …M, M is the configured maximum number of PDSCH repetition, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1. The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. 
[image: ]
Figure 4: Association between MO index within an MBS window and SSB index under alternative 2
Thus, we have the following proposal.
Proposal 10: For RRC_IDLE/RRC_INACTIVE UEs,
· If SS#0 is used for MBS PDCCH monitoring, the association between SSB index and MO index for SS#0 as defined in clause 13 in TS 38.213 is reused. 
· If search space other than SS#0 is used for MBS PDCCH monitoring, discontinuous association and continuous association between SSB index for actually transmitted SSB and MO index can be considered for further down selection. 

Once the mapping between MO and SSB are defined, it is straightforward that MBS PDSCH following the same direction of its corresponding PDCCH.
Proposal 11: For RRC_IDLE/RRC_INACTIVE UEs, when receiving MBS PDSCH, UE assumes that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.

Conclusion
In this contribution, analysis and views on detailed design for MBS reception for RRC_IDLE/RRC_INACTIVE UEs are presented with the following proposals.
General suggestions of discussion in AI 8.12.3
Proposal 1: Before RAN2 LS on basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states, RAN1 focuses on basic scheduling mechanism that doesn’t need any RAN2 input for now, e.g., Common frequency resource, CORESET/SS, beam sweeping, PDSCH reception, etc.
Proposal 2: General suggestions to keep the maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the scheduling mechanism
· AI 8.12.3 focuses on the scheduling mechanism for broadcast and AI 8.12.1 focuses on the scheduling mechanism for multicast. 
· The scheduling mechanism designed for multicast should be consistent with the scheduling mechanism designed for broadcast. Meanwhile, designing some new scheduling mechanisms specific for multicast is allowed.

Common frequency resource
Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, the common frequency resource for group-common PDCCH/PDSCH is defined as an MBS BWP.
· MBS BWP is larger than initial DL BWP and has the same SCS and CP as initial DL BWP.
· Rel-17 MBS focuses on configuring one MBS BWP instead of more than one MBS BWP. 

PDCCH
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, 
· the CORESET configured within the common frequency resource for group-common PDCCH can be applied for MBS control information reception, broadcast, multicast and unicast.
· networks configures CORESET#0 or common CORESET configured by commonControlResourceSet for group-common PDCCH if MBS CORESET is not configured.
Proposal 4: For RRC_IDLE/RRC_INACTIVE UEs, a new CSS type is defined for group-common PDCCH.
· The same search space can be applied for MBS control information and different broadcast service depending on network configuration. 
· FFS detailed PDCCH dropping rule for the new CSS type.

PDSCH reception
Proposal 5: Adopt the following PDSCH TDRA table determination rule for MBS.
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	RNTI for MBS
	Search space type for MBS

	1
	No
	-
	Default A
(if SearchSpaceZero is configured)

	
	
	2
	No
	-
	Default B
(if SearchSpaceZero is configured)

	
	
	3
	No
	-
	Default C
(if SearchSpaceZero is configured)

	
	
	1,2,3
	No
	-
	Default A
(if SearchSpaceZero is NOT configured)

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon



Proposal 6: For RRC_IDLE/RRC_INACTIVE UEs, consecutive slot-level PDSCH repetition with repetition number configured by higher layer (e.g., via SIB) is supported for MBS.
Proposal 7: Support SPS group-common PDSCH for MBS for RRC_IDLE/RRC_INACTIVE UEs.

Beam sweeping
Proposal 8: For RRC_IDLE/RRC_INACTIVE UEs, an MBS window is defined as a time interval for PDCCH transmission corresponding to an MBS service in different beams. 
Note: Different MBS service can share the same MBS window.
Proposal 9: For RRC_IDLE/RRC_INACTIVE UEs,
· If SS#0 is used for MBS PDCCH monitoring, the association between SSB index and MO index for SS#0 as defined in clause 13 in TS 38.213 is reused. 
· [bookmark: _GoBack]If search space other than SS#0 is used for MBS PDCCH monitoring, discontinuous association and continuous association between SSB index for actually transmitted SSB and MO index can be considered for further down selection.
Proposal 10: For RRC_IDLE/RRC_INACTIVE UEs, when receiving MBS PDSCH, UE assumes that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
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Appendix
Applicable PDSCH time domain resource allocation
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	SI-RNTI
	Type0A common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	RA-RNTI, TC-RNTI
	Type1 common
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	P-RNTI
	Type2 common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space associated with CORESET 0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space not associated with CORESET 0

UE specific search space
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config




Default B table
Table 5.1.2.1.1-4: Default PDSCH time domain resource allocation B
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2,3
	Type B
	0
	2
	2

	2
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	2,3
	Type B
	1
	2
	2

	7
	2,3
	Type B
	1
	4
	2

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12 (Note 1)
	2,3
	Type B
	0
	10
	4

	13 (Note 1)
	2,3
	Type B
	0
	2
	7

	14 (Note 1)
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	15 
	2,3
	Type B
	1
	2
	4

	16
	Reserved

	Note 1: If the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space, the UE may assume that this PDSCH resource allocation is not applied
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