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 Introduction
Analysis to RAN2 group scheduling of the following aspects are provided:

Broadcast reception in RRC_CONNECTED
RAN1 related issues (e.g., BWP)

 Broadcast reception

 Broadcast reception for UE in RRC_CONNECTED

intermediate note of RAN2 112e

UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information.
There were concerns from RAN2 112e meeting that there might be issues on Broadcast (either data or PTM configuration) reception, that prohibit UE from receiving the Broadcast service in RRC_CONNECTED status. Our suggestion on this issues is that Broadcast reception for UE in RRC_CONNECTED is supported as:

enabling the Broadcast reception for UE in RRC_COONECTED state is to carry more business opportunities.
the simultaneous reception of Broadcast and Unicast reception can be handled by network based on UE's interest indication.
Moreover, in last RAN3 meeting (RAN3 )
Reception of broadcast service is supported in Rel-17 and according to RAN2 agreement, UE RRC state is of no relevance for reception of broadcast.

We see no reason not to support delivery mode 2 to be applied to all UE RRC status, considering SC-PTM reception is not limited to RRC_IDLE UEs only but open to all RRC status.

If there are concerns on the simultaneous reception between signaling reception (broadcast or dedicated) / unicast data and the MBS data, there are already mechanism (i.e., Interest Indication) to help network figure this issue out.

There are already mechanisms, i.e., Interest Indication in LTE eMBMS to allow network to simultaneous schedule Broadcast and Unicast service to the same UE.
36300
-
the E-UTRAN reuses the SupportedBandCombination IE to derive the UEs MBMS related reception capabilities, i.e. the E-UTRAN tries to ensure that the UE is able to receive MBMS and unicast bearers by providing them on the frequencies indicated in SupportedBandCombination IE signalled by the UE. The UE supporting MBMS reception via MBSFN or SC-PTM shall support MBMS reception via MBSFN or SC-PTM respectively, on any serving cell and on any cell that may be additionally configured as serving cell according to the UE capabilities.

-
the E-UTRAN tries to ensure that the UE which does not support simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier is able to receive the indicated MBMS services transmitted via SC-PTM and to receive unicast bearers by scheduling them in different subframes.

-
for handover preparation, the source eNB transfers the MBMS interest of the UE, if available, to the target eNB. After handover, the UE reads SystemInformationBlockType15 before updating its MBMS interest. If SystemInformationBlockType15 is provided on the target cell but not on the source cell, the UE indicates its MBMS interest after handover.

Therefore, we suggest support UE to indicate its interested Broadcast service to network, and the indication mechanism can be further studied. In LTE eMBMS, there are two kinds of interest indication: 

frequency indication for MBSFN
both frequency and service ID indication (TMGI) for SC-PTM
However, for SC-PTM TMGI is the only information that the network needs to be aware of to better schedule UE's Unicast service, and to enable simultaneous Unicast/Broadcast reception.
Support indication of UE's interested Broadcast service to network.
The interest indication at least includes the Broadcast service ID (e.g., TMGI). Others FFS.
Broadcast reception is supported for all UE RRC status.
 Counting & interesting indication

Counting has already been ruled out for Multicast services in RAN3 109e meeting.

Counting procedures for multicast are not introduced in Rel-17

While in LTE eMBMS, 
Counting is initiated from MCE to count the interested UE for specific MBS, to help MCE determine if suspension/resume is needed for specific MBMS.

eMBMS interest indication is initiated from UE to eNB, which helps eNB better schedule the UE.

Both counting and eMBMS interest indication are for UE in RRC_CONNECTED. While in NR:

there will be no MCE,

for Multicast service, gNB knows which UE is associated with which MBS.

For RRC_CONNECTED UE interested with broadcast service, we suggest keeping the eMBMS interest indication design so that the network is still able to make better scheduling for UE. In such case, counting seems to be a redundant design. Therefore we suggest dropping the design of counting for UE in RRC_CONNECTED.

For UE in RRC_CONNECTED, counting is a redundant design.
No counting for UE in RRC_CONNECTED for NR Broadcast.

For UE in RRC_IDLE or RRC_INACTIVE, there might be gain for the network to be aware of how many UE are interested in or are receiving certain service. However, there will be overhead introduced for UE's RRC state transitioning or any resource consumption . Before we see stronger motivation, it is suggested not to have counting for UE in RRC_IDLE or RRC_INACTIVE.

No counting for UE in RRC_IDLE or RRC_INACTIVE for NR Broadcast.
 RAN1 related issues
 BWP

The concept of BWP had been introduced since NR Rel-15. It is not only used to describe a frequency range, but also for providing BWP-specific parameter configuration for the traffic reception within the frequency range. Based on the BWP framework, it can straightforwardly support to configure parameters different from Unicast parameters for MBS transmission. For example, using PDCCH-config and PDSCH-config under MBS BWP for MBS transmission parameters configuration, which is independent of unicast transmission. 

Reusing the BWP framework for MBS is more efficient from the perspective of standardization effort on signaling configuration. 

The BWP attribute (initial DL BWP or configured MBS BWP) for MBS transmission in RRC_idle/inactive can be inherited after the UE enters RRC_connected states or vice versa.

For UEs in different RRC states, an unified understanding on frequency range and parameters for MBS transmission can be kept by defining the common frequency resource as an MBS BWP. 

Another flexibility for reusing BWP framework is that some basic parameters, e.g., numerology, can be configured differently comparing with that of dedicated unicast BWP. This provides the possibility for forward compatibility towards the case that different numerologies for MBS and unicast in different BWPs. The numerology of unicast and MBS within a same dedicated unicast BWP can be the same as it is configured under the same BWP in current release to avoid the BWP switch delay.
It provides the possibility for forward compatibility by defining the common frequency resource as an MBS BWP. 

Therefore, we have the following proposal on the definition of common frequency resource for NR MBS.
MBS BWP is defined as common frequency resource for MBS transmission. 

 Conclusion
Based on the analysis provided above, we have the following observations:
Observation 1  There are already mechanisms, i.e., Interest Indication in LTE eMBMS to allow network to simultaneous schedule Broadcast and Unicast service to the same UE.

Observation 2  For UE in RRC_CONNECTED, counting is a redundant design.

Observation 3  Reusing the BWP framework for MBS is more efficient from the perspective of standardization effort on signaling configuration. 

Observation 4  For UEs in different RRC states, an unified understanding on frequency range and parameters for MBS transmission can be kept by defining the common frequency resource as an MBS BWP. 

Observation 5  It provides the possibility for forward compatibility by defining the common frequency resource as an MBS BWP. 

Based on the analysis provided above, we have the following proposals:

Proposal 1  Support indication of UE's interested Broadcast service to network.

Proposal 2  The interest indication at least includes the Broadcast service ID (e.g., TMGI). Others FFS.

Proposal 3  Broadcast reception is supported for all UE RRC status.

Proposal 4  No counting for UE in RRC_CONNECTED for NR Broadcast.

Proposal 5  No counting for UE in RRC_IDLE or RRC_INACTIVE for NR Broadcast.

Proposal 6  MBS BWP is defined as common frequency resource for MBS transmission. 
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