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Introduction
In this contribution the open issues w.r.t. MBS broadcast and unicast reception with shared resources are discussed further [1].
[bookmark: _Toc242573354]Background
In RAN2#121 the following agreements were reached [2]: 
· Indicate the capability of receiving MBS broadcast from a non-serving cell. FFS whether the granularity is at FeatureSetDownlink or FeatureSetDownlinkPerCC level.
· FFS Whether to include additional information in MII can be controlled by the network. Should consider whether this would be two-step procedure or one-step procedure (e.g. having more info in SIB1)
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Introduction
RAN2 agreed to adopt a similar solution as in LTE to enable MBS broadcast and unicast reception with shared resources: 
In case the MBMS broadcast is received from a different gNB (operator), then the unicast gNB may not be aware of the broadcast configuration. The UE informs the unicast gNB (not broadcasting SIB20) when it starts and stops receiving MBMS broadcast from another gNB (operator) and it is using shared resources and processing for unicast and broadcast [1, 2, 3]:
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This is a very special use case where the unicast gNB (operator) does not support MBMS broadcast, but it does support reception of MBMSInterestIndication message, indicated by mbms-ROM-ServiceIndication. In the MBMSInterestIndication message the UE informs the unicast gNB (operator) that it is receiving MBMS broadcast from another gNB (operator) and that it has hardware/processing restrictions which impair the unicast connection. In Rel-15 the UE can include the frequency, bandwidth and SCS where it is receiving MBMS broadcast service in Receive Only Mode (ROM) in the MBMSInterestIndication message: 
MBMSInterestIndication-r11 ::=		SEQUENCE {
…
MBMS-ROM-Info-r15 ::= SEQUENCE {
	mbms-ROM-Freq-r15					ARFCN-ValueEUTRA-r9,
	mbms-ROM-SubcarrierSpacing-r15		ENUMERATED {kHz15, kHz7dot5, kHz1dot25},
	mbms-Bandwidth-r15					ENUMERATED {n6, n15, n25, n50, n75, n100} #resource blocks
}
The unicast gNB is not aware of the MBMS broadcast DRX configuration nor scheduling, i.e. does not know when the UE is receiving MBMS broadcast on CC3. 
The Frequency, subcarrierSpacing and bandwidth are provided in the USD [4] to inform the UE about the parameters used for the MBMS broadcast service (TMGI), see 26.346 clause 11.2.1.2.
Sharing on PCell frequency
In our view the use case is only applicable when Carrier Aggregation (CA) is configured and MBS broadcast reception interferes with unicast transmission/reception on SCell. In case the MBS broadcast reception would interfere with PCell, then the UE might not be able to receive Paging/System Information from the unicast gNB when the MBS bandwidth overlaps with CORESET#0. This could impair reception of etwsAndCmasIndication via Paging PDCCH and ETWS/CMAS SIBs in connected mode. And it is not possible to dynamically reconfigure Paging/SI in the PCell, which would also impact other UEs: 
Proposal 1: Resource sharing between MBS broadcast and unicast is only supported on SCell.
In LTE the mbms-ROM-Freq is mandatory present in the MBMS-ROM-Info, i.e. it would be optional in case the UE can indicate sharing on the PCell. In our view it would be good to clarify further. 
Dedicated MBS frequency
It is assumed that in case of shared processing the unicast from operator 1 and broadcast from operator 2 are received on the same frequency. 
In LTE the feature is coupled to ROM devices and there can be downlink only MBMS frequencies, i.e. on a frequency used by dedicated MBMS cells (36.304 section 5.2.4.1). Furthermore the UE can indicate to support fembmsMixedCell-r14 and/or fembmsDedicatedCell-r14.
RAN2 should discuss if MBS only frequencies need to be supported, and if so, is sharing with unicast is an issue then:
Proposal 2: RAN2 to confirm that MBS only frequencies are not supported.
Enabling and disabling shared processing
If the gNB enables MII signalling in SIB1 for shared processing, then the gNB actions after reception of the MII message is left to gNB implementation. But the gNB is expected to handle the message when signalling is allowed:
Proposal 3: The gNB action, after receiving an MII message with restrictions to receive unicast, is left to network implementation.
A possible action is to reconfigure the UE such that no unicast CC overlaps with the MBS broadcast. Perhaps the unicast CC can also be deactivated (MAC/RRC) and the UE does not perform CSI-RS/RLM/BFD but continues RRM measurements. Or the unicast CC is switched to a dormant BWP (DCI) and UE continues CSI-RS/RLM/BFD.
The UE should inform the gNB when the restrictions are removed (i.e. MBS broadcast reception has stopped), to enable a possible unicast reconfiguration: 
Proposal 4: The UE informs the gNB when the restrictions to receive unicast are alleviated.
It can be discussed further if the UE should send an empty MII message in that case. 
RRC states
From the unicast gNB perspective the UE is in RRC_CONNECTED while from MBS broadcast gNB perspective the UE is in RRC_IDLE. 
Concerning mobility it is confusing who is at the steering wheel. When the device moves around, connected mode mobility is used for the unicast connection, and idle mode mobility is used for the MBS broadcast connection. This implies that the UE has to perform idle mode and connected mode measurements simultaneously and the UE should not have any restrictions to do that, otherwise mobility might be compromised:
Proposal 5: RAN2 to discuss possible implications when the UE is in different RRC states simultaneously.
In our view the connected mode mobility should be prioritized, while broadcast reception is considered “best effort” (even though the broadcast pushes the unicast away with shared processing). 
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RAN2 is kindly asked to discuss MBS broadcast and unicast reception with shared processing: 
Proposal 1: Resource sharing between MBS broadcast and unicast is only supported on SCell.
Proposal 2: RAN2 to confirm that MBS only frequencies are not supported.
Proposal 3: The gNB action, after receiving an MII message with restrictions to receive unicast, is left to network implementation.
Proposal 4: The UE informs the gNB when the restrictions to receive unicast are alleviated.
Proposal 5: RAN2 to discuss possible implications when the UE is in different RRC states simultaneously.
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