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1. Introduction
MBS broadcast reception over SCell and non-serving cell are supported in R17. But it is not clear the details to support MBS broadcast reception over SCell, e.g. how to report MII for this case, i.e. based on SIB21 of PCell or SCell? Which node, i.e. gNB or UE, will decide to receive broadcast MBS on SCell or not? After configuration, whether this SCell can be deactivated, if can, what is the UE behaviour on this SCell?
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In this paper, we will discuss the details to support broadcast reception over SCell. 
2. Discussion 
The common understanding is that the UE support to receive the MBS broadcast via SCell and the SCell is MCG SCell.
Issue 1: How to configure SCell for broadcast MBS reception?
There are three cases to configure the UE to receive broadcast MBS on SCell.

Case 1: Before UE entering RRC_CONNECTED state, the UE is receiving broadcast MBS.

Case 2: After UE entering RRC_CONNECTED state, the UE starts to receive broadcast MBS.

Case 3: Before handover, the UE is receiving broadcast MBS on source PCell or MCG SCell.
In case 1, the UE is receiving the broadcast MBS on cell and the cell is PCell after UE entering RRC_CONNECTED state and is configured with CA. The UE will report MII based on SIB21 reception of PCell and it is up to gNB to decide to keep the UE receiving broadcast MBS on PCell or transfer the UE to one SCell to receiving broadcast MBS.
In case 2, we assume that the PCell will broadcast SIB21, if the SCell support the broadcast MBS and PCell does not. So, the RRC_CONNECTED UE will report MII if the SIB21 is received from PCell, and it is up to gNB to decide to make the UE receiving broadcast MBS on PCell if broadcast MBS is supported on PCell or configure the UE receiving broadcast MBS on one SCell.

In case 3, after handover, it is up to target gNB to decide to make the UE receiving broadcast MBS on PCell if broadcast MBS is supported on PCell or configure the UE receiving broadcast MBS on one SCell based on MII forwarded from source gNB to target gNB.
Proposal 1: The UE always report the MII message based on SIB21 reception of PCell with the assumption that the PCell will broadcast SIB21, if the SCell support the broadcast MBS and PCell does not.
It is not clear whether the UE can provide the expected target cell for broadcast MBS reception or not. There are 2 options：
Option 1: UE indicates that the interesting MBS service and expect target cell for broadcast MBS reception in MII, then network configure the target cell as SCell.
Option 2: UE indicates the interesting MBS service as current MII, the network will decide and configure the UE performing broadcast reception over SCell and which SCell.

In case 1/2/3, it seems it is hard to know whether a SCell or neighbor cell supporting SCell or not except the UE record something about the MBS supporting during mobility. For simplicity, it is better to make the gNB wo decide to configure the UE receiving broadcast MBS data via PCell or one SCell and no change to MII message.
Proposal 2: The network will decide and configure the UE performing broadcast reception over SCell and which SCell based on MII reported from UE.
Issue 2: Whether this SCell can be deactivated or dormant if one SCell is configured for broadcast MBS reception?
If the network configures one SCell to UE for broadcast MBS reception, it is not clear whether this SCell can be deactivated or dormant.

Option 1: If one SCell is configured for broadcast MBS reception for RRC_CONNECTED UE, the SCell cannot be deactivated or dormant. 
Option 2: If one SCell is configured for broadcast MBS reception for RRC_CONNECTED UE, the SCell can be deactivated or dormant.

For option 1, one note should be added in TS38.321 to indicate that the SCell cannot be deactivated or dormant if one SCell is configured for broadcast MBS reception for RRC_CONNECTED UE. Furthermore, sCellDeactivationTimer and sCellState should not be configured for this SCell and dormant BWP can also not be configured for this SCell.
For option 2, if this SCell can be deactivated, the UE should monitor the PDCCH and receive PDSH on this SCell and the following text for deactivated SCell and dormant BWP should be revised.
For simplicity, the option 1 is preferred.
	Deactivated SCell
	SCell in dormancy behaviour

	1>
if the SCell is deactivated:

2>
not transmit SRS on the SCell;

2>
not report CSI for the SCell;

2>
not transmit on UL-SCH on the SCell;

2>
not transmit on RACH on the SCell;

2>
not monitor the PDCCH on the SCell;

2>
not monitor the PDCCH for the SCell;
2>
not transmit PUCCH on the SCell.
	1>
if a BWP is activated and the active DL BWP for the Serving Cell is dormant BWP:

2>
stop the bwp-InactivityTimer of this Serving Cell, if running.

2>
not monitor the PDCCH on the BWP;

2>
not monitor the PDCCH for the BWP;

2>
not receive DL-SCH on the BWP;
2>
not report CSI on the BWP, report CSI except aperiodic CSI for the BWP;

2>
not transmit SRS on the BWP;

2>
not transmit on UL-SCH on the BWP;

2>
not transmit on RACH on the BWP;

2>
not transmit PUCCH on the BWP;

2>
clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;

2>
suspend any configured uplink grant Type 1 associated with the SCell;

2>
if configured, perform beam failure detection and beam failure recovery for the SCell if beam failure is detected.


Proposal 3: If one SCell is configured for broadcast MBS reception for RRC_CONNECTED UE, the SCell cannot be deactivated or dormant.
Issue 3: The timing for DRX duration calculation is based on SpCell or this SCell?

For broadcast DRX duration calculation, it is common understanding that the SFN of the cell where the UE camped is used. However, if one SCell is configured for broadcast MBS reception and it is not sync with PCell, i.e. in Async CA case, it is better to use the SFN of this SCell for DRX duration calculation. Furthermore, the broadcast MBS configuration including DRX is configured in this SCell via MCCH signalling. So it is reasonable that the DRX calculation on this SCell is based on this SCell’s timing and not PCell no matter the UE RRC state.
	When broadcast DRX is configured for a G-RNTI, the MAC entity shall for this G-RNTI:

1>
if [(SFN × 10) + subframe number] modulo (drx-LongCycle-PTM) = drx-StartOffset-PTM:
2>
start drx-onDurationTimerPTM after drx-SlotOffsetPTM from the beginning of the subframe.


Proposal 4: The SFN of SCell is used for broadcast DRX duration calculation if this SCell is configured for broadcast MBS reception. Otherwise, the SFN of PCell is used for broadcast DRX duration calculation.
3 conclusions
Based on the discussion above, we propose:
Proposal 1: The UE always report the MII message based on SIB21 reception of PCell with the assumption that the PCell will broadcast SIB21, if the SCell support the broadcast MBS and PCell does not.
Proposal 2: The network will decide and configure the UE performing broadcast reception over SCell and which SCell based on MII reported from UE.

Proposal 3: If one SCell is configured for broadcast MBS reception for RRC_CONNECTED UE, the SCell cannot be deactivated or dormant.
Proposal 4: The SFN of SCell is used for broadcast DRX duration calculation if this SCell is configured for broadcast MBS reception. Otherwise, the SFN of PCell is used for broadcast DRX duration calculation.
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