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1. Introduction
In last RAN1 116bis meeting [1], the following agreement is made for multicast MBS in inactive state.
	Agreement
For a UE with BB bandwidth reduction, for multicast MBS for inactive state specified in Rel-18, UE is not required to decode the PDSCH if the number of PRBs scheduled in DCI scrambled with G-RNTI or MCCH-RNTI is larger than 25/15 PRBs for 15/30 kHz SCS.



In this document, we mainly discussed the corresponding spec changes and some other remaining issues related to positioning support.

2. Discussion 
2.1 Multicast MBS support in inactive state

To capture the agreement made in RAN1 116bis meeting, the following text proposal in TS38.214 [2] could be considered.
	*** Unchanged parts are omitted ***
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, multicast-MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time. 
A UE indicating supportOfERedCap capability but not indicating eRedCapNotReducedBB-BW is not required to decode a PDSCH scheduled with MCCH-RNTI, G-RNTI for multicast in RRC_INACTIVE state if the number of PRBs scheduled in DCI scrambled with G-RNTI or MCCH-RNTI is larger than 25/15 PRBs for 15/30 kHz SCS.
Furthermore, a UE indicating supportOfERedCap capability but not indicating eRedCapNotReducedBB-BW is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, multicast-MCCH-RNTI, G-CS-RNTI or CS-RNTI in the same or next slot if another PDSCH in the same cell is scheduled with RA-RNTI or MSGB-RNTI, when the PDSCH scheduled with RA-RNTI or MSGB-RNTI is allocated more than 25 PRBs when configured with SCS  = 0 or more than 12 PRBs when configured with SCS  = 1.
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, where the PDSCH scheduled with TC-RNTI for a reduced capability UE that indicates supportOfERedCap is allocated no more than 25 PRBs when configured with SCS  = 0 or no more than 12 PRBs when configured with SCS  = 1, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
*** Unchanged parts are omitted ***



Proposal 1: Consider the text correction for Rel-18 eRedCap UE to complete the MBS support in inactive state if it is only supported for eRedCap UE. 

Additionally, if eRedCap UE can support this, RedCap UE also should have the same capability. Therefore, we would propose to apply similar update for Rel-18 RedCap UE. In the following text proposal, the updates for both RedCap UE and eRedCap UE are captured.
	[bookmark: _Toc29673133][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc27299868][bookmark: _Toc20317970][bookmark: _Toc29673274][bookmark: _Toc11352080][bookmark: _Toc45810542][bookmark: _Toc162184869][bookmark: _Toc29917290][bookmark: _Toc26719403][bookmark: _Toc122000444][bookmark: _Toc29894836][bookmark: _Toc45699190][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc20311578][bookmark: _Toc12021466][bookmark: _Toc36498164]5.1	UE procedure for receiving the physical downlink shared channel
*** Unchanged parts are omitted ***
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, multicast-MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time. 
A UE indicating supportOfRedCap or supportOfERedCap capability but not indicating eRedCapNotReducedBB-BW is not required to decode a PDSCH scheduled with MCCH-RNTI, G-RNTI for multicast in RRC_INACTIVE state if the number of PRBs scheduled in DCI scrambled with G-RNTI or MCCH-RNTI is larger than the maximum DL bandwidth that the UE supports.
Furthermore, a UE indicating supportOfERedCap capability but not indicating eRedCapNotReducedBB-BW is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, multicast-MCCH-RNTI, G-CS-RNTI or CS-RNTI in the same or next slot if another PDSCH in the same cell is scheduled with RA-RNTI or MSGB-RNTI, when the PDSCH scheduled with RA-RNTI or MSGB-RNTI is allocated more than 25 PRBs when configured with SCS  = 0 or more than 12 PRBs when configured with SCS  = 1.
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, where the PDSCH scheduled with TC-RNTI for a reduced capability UE that indicates supportOfERedCap is allocated no more than 25 PRBs when configured with SCS  = 0 or no more than 12 PRBs when configured with SCS  = 1, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
*** Unchanged parts are omitted ***




Proposal 2: Consider to apply text correction for both RedCap UE and eRedCap UE in Rel-18 to complete the MBS support in inactive state. 

2.2 Positioning support 
In Rel-18 UE feature discussion, actually, eRedCap UE also support the the positioning enhancement based on hopping, which is captured in R1-2403703 and shown as follows. 
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Observation 1: eRedCap UE also supports the Rel-18 enhanced positioning similar as RedCap UE.
And in current RAN1 spec, there are some related descriptions.
	In TS38.213 [3]
If a RedCap UE transmits SRS with frequency hopping outside the active UL BWP of carrier  of serving cell  in RRC_CONNECTED state based on an indication by SRS-PosResourceSet in XYZ, the active UL BWP  refers to the BWP provided by bwp in XYZ. 
If a RedCap UE transmits SRS with frequency hopping outside the initial UL BWP of carrier  of serving cell  in RRC_INACTIVE state based on an indication by SRS-PosResourceSet in XYZ, the active UL BWP  refers to the BWP provided by bwp in XYZ.


However, it is not clear whether the RedCap UE here refers to eRedCap UE or RedCap UE. In clause 17 TS38.213, a RedCap UE is possible to refer to a UE that indicates supportOfRedCap or supportOfERedCap.
	[bookmark: _Toc161999193]17.1	First procedures for RedCap UE
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap or supportOfERedCap.
[bookmark: _Hlk86909075]A UE expects the initial DL BWP and the active DL BWP after the UE (re)establishes dedicated RRC connection to be smaller than or equal to the maximum DL bandwidth that the UE supports. A UE can be provided a DL BWP by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB, and an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB that is smaller than or equal to the maximum UL bandwidth that the UE supports.



Also, in TS38.214, there some related descriptions for positioning support.
	[bookmark: _Toc145348692][bookmark: _Toc162184897]In TS38.214
5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. In RRC_CONNECTED mode, the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 



	[bookmark: _Toc162184987]In TS38.214
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain.  When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured with the sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
[bookmark: _Hlk152009812]-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH/PUCCH, and the SCS of the PDCCH.
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.



[bookmark: _GoBack]For RedCap, it is like the following and it may refer to a eRedCap UE.
	Furthermore, a UE indicating supportOfRedCap-r18 capability but not indicating FG 48-2 is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, multicast-MCCH-RNTI, G-CS-RNTI or CS-RNTI in the same or next slot if another PDSCH in the same cell is scheduled with RA-RNTI or MSGB-RNTI, when the PDSCH scheduled with RA-RNTI or MSGB-RNTI is allocated more than 25 PRBs when configured with SCS  = 0 or more than 12 PRBs when configured with SCS  = 1.
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, where the PDSCH scheduled with TC-RNTI for a reduced capability UE 
that indicates supportOfRedCap-r18 is allocated no more than 25 PRBs when configured with SCS  = 0 or no more than 12 PRBs when configured with SCS  = 1, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.



Or, the RedCap UE in TS 38.214 could be referred to a reduced capability half-duplex UE.
	For TB processing over multiple slots:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
-	For the case of reduced capability half-duplex UE, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.



Observation 2: It is not clear what is the reduced capability UE supporting positioning could be referred to.
In this case, to avoid confusion, that the reduced capability UE only refers to RedCap UE, a clarification in Rel-18 spec is needed, which is shown as follows:
	[bookmark: _Toc83289689][bookmark: _Toc161999192]17	UE with reduced capabilities
A UE with reduced capabilities (RedCap UE) that indicates supportOfRedCap or supportOfERedCap in this document or [6, TS 38.214] supports all Layer-1 UE features that are mandatory without capability signalling, unless stated otherwise. Procedures for a RedCap UE are same as described for a UE in all other clauses of this document unless stated otherwise.



Proposal 3: Consider the above text proposal for clarifying the reduced capability UE can refer to RedCap UE and eRedCap UE both. 

3. Conclusion
The proposals are summarized as follows.
Proposal 1: Consider the text correction for Rel-18 eRedCap UE to complete the MBS support in inactive state if it is only supported for eRedCap UE. 
Proposal 2: Consider to apply text correction for both RedCap UE and eRedCap UE in Rel-18 to complete the MBS support in inactive state. 
 

Observation 1: eRedCap UE also supports the Rel-18 enhanced positioning similar as RedCap UE.
Observation 2: It is not clear what is the reduced capability UE supporting positioning could be referred to.
Proposal 3: Consider the above text proposal for clarifying the reduced capability UE can refer to RedCap UE and eRedCap UE both. 
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