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[bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK6]eRedCap devices with reduced bandwidth and peak data have been discussed in previous meetings, and in this contribution, some remaining issues on UE complexity reduction are discussed.
Discussion
This chapter will discuss some remaining issues related to bandwidth reduction.
[bookmark: OLE_LINK23][bookmark: OLE_LINK14][bookmark: OLE_LINK17]Remaining issue 1: MBS PDSCH reception
In RAN1#114, we agreed that the bandwidth of broadcast MBS PDSCH can be larger than 25/12 PRBs in some cases, and in RAN1-114b, PDSCH scheduled by MCCH-RNTI was agreed to be treated in the same way as the PDSCH scheduled by G-RNTI for broadcast.
	Agreement
Adopt the following TP for 38.213 clause 17.1A:
	[bookmark: OLE_LINK16]A UE that has not indicated FG 48-2 is not required to process a PDSCH reception in slot  that is scheduled by a DCI format with CRC scrambled by a G-RNTI for broadcast or a MCCH-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot .





It means that an eRedCap UE that has not indicated FG 48-2 may stop processing a PDSCH scheduled by MCCH or G-RNTI for broadcast when the number of PRBs is larger than 25/12 and UE detects another PDSCH for reception in the next slot. This may cause some problems for MBS services in the MCCH update period.
According to the current MCCH acquisition procedure, upon a UE receives a DCI with MCCH information change notification, the UE shall start acquiring the MBSBroadcastConfiguration Message in MCCH from the slot in which the change notification was received. Since MCCH provides configurations on broadcast services in the cell and only one MCCH is provided in a cell for all UEs, to avoid service interruption, the eRedCap UE  should continue to process the MCCH PDSCH when it is scheduled by a DCI which carries the MCCH change notification, in the cases where the number of PRBs is greater than 25/12 and another PDSCH is scheduled in the next slot. An example TP for 38.213 can be:
	<omit unchanged text>
A UE that has not indicated FG 48-2 is not required to process a PDSCH reception in slot  that is scheduled by a DCI format with CRC scrambled by a G-RNTI for broadcast or a MCCH-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot , except the DCI indicated a MCCH change notification.
<omit unchanged text>



Proposal 1: UE should continue to process the MCCH PDSCH  when the DCI indicates an update of MCCH in the cases where the number of PRBs is greater than 25/12 and another PDSCH is scheduled in the next slot.
[bookmark: OLE_LINK164]Another issue on MBS broadcast PDSCH reception is whether the eRedCap UE with FG48-2 in RRC_IDLE or RRC_INACTIVE should also follow the rules to abort the reception when the number of PRBs is larger than 25/12 and it detects another PDSCH in the next slot. 
From gNB’s point of view, the resource for broadcast is shared for all UE, when gNB does not know the capability of UE, it may schedule the resource to follow the rules adopted for all UE, so we do not think it is necessary to treat UEs with FG48-1 and FG48-2 differently in the MBS broadcast services.
Proposal 2: Treat UEs with FG48-1 and FG48-2 using the same procedure for MBS broadcast services
[bookmark: OLE_LINK161]Remaining Issue 2: Simultaneous PDSCH reception
On the two overlapping PDSCHs reception on MBS and unicast PDSCH, it has been agreed that when the total number of PRBs does not exceed 25/12, the UE can decode both, and the other cases need further discussion.
	
Agreement
· An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS multicast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.

Agreement
· Continue to discuss whether and how to update the specification regarding the following aspect:
· simultaneous MBS broadcast/multicast and unicast when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot (if this is a valid case)



For UE with FG48-2, we can consider UE should process all cases if UE indicated the FDM capability for MBS broadcast or multicast and unicast PDSCH. For UE with FG48-1, we list some possible bandwidth combinations of two PDSCHs in the following table, where the number of total PRBs is larger than 25/12, and the bandwidth of either PDSCH follows the limitation for eRedCap UE. 
	
	Number of PRBs for MBS PDSCH
	Number of PRBs for Unicast PDSCH

	Case 1
	MBS broadcast PDSCH ≤ 25/12
	Unicast PDSCH ≤25/12

	Case 2
	MBS broadcast PDSCH >  25/12
	Unicast PDSCH ≤25/12

	Case 3
	MBS multicast PDSCH ≤ 25/12
	Unicast PDSCH ≤25/12


If UE indicated the fdm-BroadcastUnicast capability, in case 1, PRBs of either PDSCH are less than the UE capability, the UE can demode both of them if no other PDSCH reception in the next slot, otherwise, the UE can select either of them to decode. For case 2, the UE can follow the current procedure of not being required to handle broadcast PDSCH if the next slot has another PDSCH to reception and UE, otherwise, the UE may also demode either of them. 
Case 3 is a combination of multicast PDSCH and unicast PDSCH, it can be viewed as an invalid case that gNB should not schedule the overlapping PDSCH with a total PRBs bandwidth larger than 5MHz for an eRedCap UE. 
Proposal 3: If the total number of PRBs for simultaneous reception exceeds 25/12, for the case of MBS broadcast and unicast PDSCH, if there is no other PDSCH in the next slot, the UE can decode both, otherwise, it is up to UE to decode one of them; for the case of MBS multicast and unicast PDSCH, it can be viewed an invalid case.
Remaining Issue3: 
In RAN1-114b, it is proposed for further discussion on clarification on “ UE has not indicated FG 48-2” and “UE that indicated FG 48-2”, and whether “UE does not support FG48-2” can be used for some cases. 
	
Agreement
· Continue to discuss potential clarification of “A UE that has not indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A
· Continue to discuss potential clarification of “A UE that indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A



[bookmark: OLE_LINK171]We consider that the action descriptions with "UE not indicated FG 48-2" are more of a limitation for the gNB scheduler. Since there is no separate cell barring for FG48-1 and FG48-2, when the gNB has not recognised the UE's capabilities, the gNB should perform compatible actions for both groups of UEs. The description "UE does not support FG48-2" is only from the perspective of the UE, which may cause some ambiguity in gNB’s processing. On the other hand, we should avoid gNB and UE handling differences for multiple feature groups to minimize the software and hardware overhead of gNB and UE implementations. Therefore, we prefer to use the current wording of "UE not indicated FG 48-2" and "UE indicated FG 48-2".
Proposal 4: Keep current specification wording on“A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A
[bookmark: OLE_LINK18]
Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: UE should continue to process the MCCH PDSCH  when the DCI indicates an update of MCCH in the cases where the number of PRBs is greater than 25/12 and another PDSCH is scheduled in the next slot.
Proposal 2: Treat UEs with FG48-1 and FG48-2 using the same procedure for MBS broadcast services
Proposal 3: If the total number of PRBs for simultaneous reception exceeds 25/12, for the case of MBS broadcast and unicast PDSCH, if there is no other PDSCH in the next slot, the UE can decode both, otherwise, it is up to UE to decode one of them; for the case of MBS multicast and unicast PDSCH, it can be viewed an invalid case.
Proposal 4: Keep current specification wording on“A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A
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