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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This paper discusses the remaining issues for multicast and broadcast scheduling. 
Extending agreements to RRC_CONNECTED state
Most of agreements made specifically for UEs in RRC_IDLE/INACTIVE states was because it has been the case from the beginning when it was not agreed yet broadcast can be received by UEs in all RRC states. The specifications [1][2] reflected some agreements strictly to the UEs in RRC_IDLE/INACTIVE states, though the agreements are expected to be applied to the RRC_CONNECTED state UE as well. 
This section discusses the agreements (as shown in the following text box) that were contained to RRC_IDLE/INACTIVE states in specification but should be applied to RRC_CONNECTED state and the text proposals are provided for this extension. 
	Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH PDSCH and MTCH PDSCH in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed multiple MTCH PDSCHs in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB1 or Paging PDSCH in PCell.
· FFS: PBCH and other SIBs

[bookmark: OLE_LINK83]Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB PDSCH in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is required to support reception of FDMed MCCH PDSCH and PBCH in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MTCH PDSCH and PBCH in PCell.

Agreement
[bookmark: OLE_LINK90]RateMatchPatternLTE-CRS can be configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH for RRC_IDLE/RRC_INACTIVE UEs.




TP#1
Proposal 1: For allowing broadcast reception in RRC_CONNECTED based on past agreements, adopt the following text proposal TP#1 to TS 38.214:
· Reason for change:
· The agreements/specifications restrict the expected/unexpected channel combinations for UEs receiving MBS broadcast in the RRC_IDLE/INACTIVE states specifically, which however should be applied to UEs receiving MBS broadcast in RRC_CONNECTED state as well. 
· Summary of change:
· Replace “The UE in RRC_IDLE and RRC_INACTIVE modes” by “The UE receiving MBS broadcast”.
· Consequences if not approved:
· The expected/unexpected channel combinations for UEs receiving MBS broadcast are only restricted to UEs in the RRC_IDLE/INACTIVE states and UE behavior in RRC_CONNECTED state for such channel combinations are unclear. 
	-----------------------------------------------------TP#1: TS 38.214 v17.1.0----------------------------------------------------
[bookmark: _Toc100147342][bookmark: _Toc45810541][bookmark: _Toc36645496][bookmark: _Toc29674266][bookmark: _Toc29673273][bookmark: _Toc29673132][bookmark: _Toc27299867][bookmark: _Toc20317969][bookmark: _Toc11352079]5	Physical downlink shared channel related procedures
[bookmark: _Toc100147343][bookmark: _Toc45810542][bookmark: _Toc36645497][bookmark: _Toc29674267][bookmark: _Toc29673274][bookmark: _Toc29673133][bookmark: _Toc27299868][bookmark: _Toc20317970][bookmark: _Toc11352080]5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
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, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
The UE in RRC_IDLE and RRC_INACTIVE modereceiving MBS broadcast:
-	is expected to decode PDSCH scheduled with MCCH-RNTI and PBCH in Pcell that partially or fully overlaps in time in non-overlapping PRBs
-	is not expected to decode PDSCH scheduled with broadcast G-RNTI and PBCH in Pcell that partially or fully overlaps in time in non-overlapping PRBs.
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI. 
< Unchanged parts are omitted >
If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI or G-CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs.
For UE in RRC_IDLE and RRC_INACTIVE modes receiving MBS broadcast, it is not expected to support reception of FDMed MCCH PDSCH and MTCH PDSCH, or FDMed multiple MTCH PDSCHs, or FDMed MCCH/MTCH PDSCH and SIB PDSCH in Pcell that partially or fully overlap in time in non-overlapping PRBs.
< Unchanged parts are omitted >
-----------------------------------------------------TP#1: TS 38.214 v17.1.0----------------------------------------------------



TP#2
Proposal 2: For allowing broadcast reception in RRC_CONNECTED based on past agreements, adopt the following text proposal TP#2 to TS 38.213:
· Reason for change:
· The agreements/specifications restrict the expected/unexpected channel combinations for UEs receiving MBS broadcast in the RRC_IDLE/INACTIVE states specifically, which however should be applied to UEs receiving MBS broadcast in RRC_CONNECTED state as well. 
· Summary of change:
· delete “in the RRC_IDLE state or in the RRC_INACTIVE state”.
· Consequences if not approved:
· The expected/unexpected channel combinations for UEs receiving MBS broadcast are only restricted to UEs in the RRC_IDLE/INACTIVE states and UE behavior in RRC_CONNECTED state for such channel combinations are unclear. 

	-----------------------------------------------------TP#2: TS 38.213 v17.1.0----------------------------------------------------
[bookmark: _Toc99993882]18	Multicast Broadcast Services
< Unchanged parts are omitted >
In clauses referring to a higher layer parameter value provided by PDCCH-ConfigCommon or PDSCH-ConfigCommon, when applicable a corresponding higher layer parameter value for MCCH/MTCH PDCCH receptions or PDSCH receptions, respectively, is provided as described in [12, TS 38.331].
A UE is not required to simultaneously receive PDSCHs for MCCH or MTCH on two serving cells. A UE in the RRC_IDLE state or in the RRC_INACTIVE state is not required to simultaneously receive on a serving cell
-	PDSCHs for MCCH and MTCH, or 
-	more than one MTCH PDSCHs, or 
-	PDSCH for MTCH and PBCH, or 
-	PDSCH for MCCH or MTCH and PDSCH scheduled by a DCI format 1_0 with CRC scrambled by SI-RNTI or by P-RNTI
< Unchanged parts are omitted >
-----------------------------------------------------TP#2: TS 38.213 v17.1.0----------------------------------------------------



TP#3
Proposal 3: For allowing broadcast reception in RRC_CONNECTED based on past agreements, adopt the following text proposal TP#3 to TS 38.214:
· Reason for change:
· The agreement/specification restrict the RateMatchPatternLTE-CRS being configured to UEs receiving MBS broadcast in the RRC_IDLE/INACTIVE states specifically, which however should be applied to UEs receiving MBS broadcast in RRC_CONNECTED state as well. 
· Summary of change:
· delete “in RRC_IDLE and RRC_INACTIVE modes”.
· Consequences if not approved:
· RateMatchPatternLTE-CRS is not to be used by network for MBS broadcast transmission because RateMatchPatternLTE-CRS is not supported by UEs in RRC_CONNECTED state. 

	----------------------------------------------------TP#3: TS 38.214 v17.1.0----------------------------------------------------
[bookmark: _Toc100147359][bookmark: _Toc45810557][bookmark: _Toc36645512][bookmark: _Toc29674282][bookmark: _Toc29673289][bookmark: _Toc29673148][bookmark: _Toc27299883][bookmark: _Toc20317985][bookmark: _Toc11352095]5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	For the UE in RRC_IDLE and RRC_INACTIVE modes for broadcast reception, REs indicated by 'RateMatchPatternLTE-CRS' in PDSCH-Config-MCCH or PDSCH-Config-MCCH configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
< Unchanged parts are omitted >
-----------------------------------------------------TP#3: TS 38.214 v17.1.0----------------------------------------------------



Rate-matching patterns
Regarding the rate matching patterns configured, the following was agreed for broadcast and wherein the RateMatchPattern configured for MBS broadcast is counted into the ones that are configured per serving-cell.
	Agreement
For broadcast RRC_IDLE/INACTIVE UEs, rateMatchPatternToAddModList can be configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH for GC-PDSCH rate matching. 
· Whether UE can receive the GC-PDSCH with rate matching based on the rateMatchPatternToAddModList is subject to UE capability.
· Rel-15/16 UE capability of the supported maximum number of RE mapping patterns per symbol and per slot are kept unchanged to support rate matching for unicast/multicast/broadcast. The RateMatchPattern configured for MBS broadcast is counted into the ones that are configured per serving-cell.  



However, when UE can be configured with separate rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast, it is unclear whether the RateMatchPattern is counted into the ones that are configured per serving-cell or per BWP. Given the CFR for multicast scheduling is within UE active BWP, it makes sense to count the RateMatchPattern configured to multicast into the ones that are configured per BWP. 

TP#4
Proposal 4: Adopt the following text proposal TP#4 to TS 38.214:
· Reason for change:
· UE can be configured with separate rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. However, it is unclear how many RateMatchPattern(s) can be configured per BWP for UE receiving MBS multicast. 
· Summary of change:
· Adding “The RateMatchPattern(s) configured for MBS multicast is counted into the ones that are configured per BWP.” 
· Consequences if not approved:
· UE is required to support additional number of RateMatchPattern(s) for MBS multicast reception configured per BWP in addition to the “up to 4” RateMatchPattern(s) per BWP for receiving unicast. 

	----------------------------------------------------TP#4: TS 38.214 v17.1.0----------------------------------------------------
[bookmark: _Toc100147358][bookmark: _Toc45810556][bookmark: _Toc36645511][bookmark: _Toc29674281][bookmark: _Toc29673288][bookmark: _Toc29673147][bookmark: _Toc27299882][bookmark: _Toc20317984][bookmark: _Toc11352094]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
[bookmark: _Hlk22923381]The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
A UE may be configured with any of the following higher layer parameters indicating REs declared as not available for PDSCH:
-	rateMatchPatternToAddModList given by PDSCH-Config, PDSCH-Config-Multicast, by ServingCellConfig or by ServingCellConfigCommon, or by PDSCH-Config-MCCH or PDSCH-Config-MTCH and configuring up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. The RateMatchPatterns configured for MBS multicast are counted into the ones that are configured per BWP. The RateMatchPattern(s) configured for MBS broadcast is counted into the ones that are configured per serving-cell. A RateMatchPattern may contain:
< Unchanged parts are omitted >
-----------------------------------------------------TP#4: TS 38.214 v17.1.0----------------------------------------------------


Channel combinations for other cases
The requirements for UE receiving MBS broadcast (including MCCH and MTCH) and SIB1, other SIBs, and paging were considered and the corresponding agreements were reached in the earlier meetings. However, the requirement for UE receiving MBS broadcast and RAR on PCell is still unclear. 
Given UE in RRC_IDLE and RRC_INACTIVE modes is required able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs, UE is not required to support FDM-ed MCCH/MTCH with RAR in PCell. 
Proposal 5: UE in RRC_IDLE/INACTIVE modes is NOT required to support reception of FDMed MCCH/MTCH PDSCH and RAR PDSCH in PCell.
In addition, the requirement for UE receiving multicast in RRC_CONNECTED state is not clear either, e.g, with SI, paging, and PBCH, considering the requirements [3] that have been defined for UE in RRC_CONNECTED, so UE is NOT required to support the channel combinations in RRC_CONNECTED state when receiving multicast PDSCH:
Proposal 6: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCHs in PCell or SCell. 
Proposal 7: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and PBCH in PCell.
Proposal 8: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and SIB (including SIB1 and other SIBs) PDSCH in PCell.
Proposal 9: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and Paging PDSCH in PCell.
Proposal 10: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and MCCH/MTCH for broadcast in PCell or SCell.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]HARQ Process for MCCH
Regarding the most number of PDCCHs UE can buffer and process before receiving PDSCH, the number is 16 including the DCI schedules C-RNTI, CS-RNTI and MCS-C-RNTI for unicast. Given it was agreed that additional HARQ process(es) is(are) not introduced for Rel-17 MBS broadcast reception on serving cell, the DCI scheduling broadcast (i.e., scrambled by MCCH-RNTI for MCCH and G-RNTI for MTCH) and multicast (i.e., scrambled by G-RNTI) should also be counted into the maximum number of 16. 
The following two TPs were agreed in the last meeting with one for multicast and the other for broadcast with FFS on MCCH. However, the current specification TS 38.213 v17.1.0 only reflected the first agreement. The case of receiving broadcast should be clarified into specification including MCCH-RNTI. If MCCH-RNTI is not included, it could be misleading that UE has additional capability of handling DCI scheduling MCCH on top of the maximum number of 16, which contradicts the agreement that additional HARQ process(es) is(are) not introduced for Rel-17 MBS broadcast reception. Accordingly, TP#5 is proposed for clarifying this. 

	Agreement
For RRC_CONNECTED UEs, a multicast PDCCH to schedule a multicast PDSCH is counted as a unicast DCI to schedule a unicast PDSCH.
· Adopt the following TP for Clause 10.1 in TS 38.213:
----------------- Start of TP ----------------
10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged text is omitted>
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------


Agreement
Adopt the following TP for Clause 10.1 in TS 38.213:
· note: further clarification may be needed for the case of receiving broadcast, and MCCH-RNTI
----------------- Start of TP ----------------
10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged text is omitted>
For a scheduled cell and at any time, if a UE is provided a C-RNTI, athe UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------


TP#5
Proposal 11: Adopt the following text proposal TP#5 to TS 38.213:
· Reason for change:
· Regarding the most number of PDCCHs UE can buffer and process before receiving PDSCH, the DCI scheduling MBS broadcast is not counted into the maximum number of 16.
· Summary of change:
· Adding “MCCH-RNTI, G-RNTI for broadcast”.
· Consequences if not approved:
· It could be misleading that UE has additional capability of handling DCI scheduling MCCH and G-RNTI for broadcast on top of the maximum number of 16, which contradicts the agreement that additional HARQ process(es) is(are) not introduced for Rel-17 MBS broadcast reception. 
	-----------------------------------------------------TP#5: TS 38.213 v17.1.0----------------------------------------------------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc99993834][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs where none of the CORESETs has TCI-states configured with qcl-Type set to 'typeD', 
the UE is required to monitor PDCCH candidates in overlapping PDCCH monitoring occasions for search space sets associated with different CORESETs.
For a scheduled cell and at any time, if a UE is provided a C-RNTI, the UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, MCS-C-RNTI, MCCH-RNTI, G-RNTI for broadcast, G-RNTI for multicast, or G-CS-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
< Unchanged parts are omitted >
-----------------------------------------------------TP#5: TS 38.213 v17.1.0----------------------------------------------------



Conclusions
This contribution discusses the remaining issues for UE receiving multicast and broadcast and this discussion leads to the following proposals:
Proposal 1: For allowing broadcast reception in RRC_CONNECTED based on past agreements, adopt the following text proposal TP#1 to TS 38.214:
· Reason for change:
· The agreements/specifications restrict the expected/unexpected channel combinations for UEs receiving MBS broadcast in the RRC_IDLE/INACTIVE states specifically, which however should be applied to UEs receiving MBS broadcast in RRC_CONNECTED state as well. 
· Summary of change:
· Replace “The UE in RRC_IDLE and RRC_INACTIVE modes” by “The UE receiving MBS broadcast”.
· Consequences if not approved:
· The expected/unexpected channel combinations for UEs receiving MBS broadcast are only restricted to UEs in the RRC_IDLE/INACTIVE states and UE behavior in RRC_CONNECTED state for such channel combinations are unclear. 
	-----------------------------------------------------TP#1: TS 38.214 v17.1.0----------------------------------------------------
5	Physical downlink shared channel related procedures
5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
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, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
The UE in RRC_IDLE and RRC_INACTIVE modereceiving MBS broadcast:
-	is expected to decode PDSCH scheduled with MCCH-RNTI and PBCH in Pcell that partially or fully overlaps in time in non-overlapping PRBs
-	is not expected to decode PDSCH scheduled with broadcast G-RNTI and PBCH in Pcell that partially or fully overlaps in time in non-overlapping PRBs.
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI. 
< Unchanged parts are omitted >
If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI or G-CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs.
For UE in RRC_IDLE and RRC_INACTIVE modes receiving MBS broadcast, it is not expected to support reception of FDMed MCCH PDSCH and MTCH PDSCH, or FDMed multiple MTCH PDSCHs, or FDMed MCCH/MTCH PDSCH and SIB PDSCH in Pcell that partially or fully overlap in time in non-overlapping PRBs.
< Unchanged parts are omitted >
-----------------------------------------------------TP#1: TS 38.214 v17.1.0----------------------------------------------------



Proposal 2: For allowing broadcast reception in RRC_CONNECTED based on past agreements, adopt the following text proposal TP#2 to TS 38.213:
· Reason for change:
· The agreements/specifications restrict the expected/unexpected channel combinations for UEs receiving MBS broadcast in the RRC_IDLE/INACTIVE states specifically, which however should be applied to UEs receiving MBS broadcast in RRC_CONNECTED state as well. 
· Summary of change:
· delete “in the RRC_IDLE state or in the RRC_INACTIVE state”.
· Consequences if not approved:
· The expected/unexpected channel combinations for UEs receiving MBS broadcast are only restricted to UEs in the RRC_IDLE/INACTIVE states and UE behavior in RRC_CONNECTED state for such channel combinations are unclear. 

	-----------------------------------------------------TP#2: TS 38.213 v17.1.0----------------------------------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
In clauses referring to a higher layer parameter value provided by PDCCH-ConfigCommon or PDSCH-ConfigCommon, when applicable a corresponding higher layer parameter value for MCCH/MTCH PDCCH receptions or PDSCH receptions, respectively, is provided as described in [12, TS 38.331].
A UE is not required to simultaneously receive PDSCHs for MCCH or MTCH on two serving cells. A UE in the RRC_IDLE state or in the RRC_INACTIVE state is not required to simultaneously receive on a serving cell
-	PDSCHs for MCCH and MTCH, or 
-	more than one MTCH PDSCHs, or 
-	PDSCH for MTCH and PBCH, or 
-	PDSCH for MCCH or MTCH and PDSCH scheduled by a DCI format 1_0 with CRC scrambled by SI-RNTI or by P-RNTI
< Unchanged parts are omitted >
-----------------------------------------------------TP#2: TS 38.213 v17.1.0----------------------------------------------------



Proposal 3: For allowing broadcast reception in RRC_CONNECTED based on past agreements, adopt the following text proposal TP#3 to TS 38.214:
· Reason for change:
· The agreement/specification restrict the RateMatchPatternLTE-CRS being configured to UEs receiving MBS broadcast in the RRC_IDLE/INACTIVE states specifically, which however should be applied to UEs receiving MBS broadcast in RRC_CONNECTED state as well. 
· Summary of change:
· delete “in RRC_IDLE and RRC_INACTIVE modes”.
· Consequences if not approved:
· RateMatchPatternLTE-CRS is not to be used by network for MBS broadcast transmission because RateMatchPatternLTE-CRS is not supported by UEs in RRC_CONNECTED state. 

	----------------------------------------------------TP#3: TS 38.214 v17.1.0----------------------------------------------------
5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	For the UE in RRC_IDLE and RRC_INACTIVE modes for broadcast reception, REs indicated by 'RateMatchPatternLTE-CRS' in PDSCH-Config-MCCH or PDSCH-Config-MCCH configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
< Unchanged parts are omitted >
-----------------------------------------------------TP#3: TS 38.214 v17.1.0----------------------------------------------------



Proposal 4: Adopt the following text proposal TP#4 to TS 38.214:
· Reason for change:
· UE can be configured with separate rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. However, it is unclear how many RateMatchPattern(s) can be configured per BWP for UE receiving MBS multicast. 
· Summary of change:
· Adding “The RateMatchPattern(s) configured for MBS multicast is counted into the ones that are configured per BWP.” 
· Consequences if not approved:
· UE is required to support additional number of RateMatchPattern(s) for MBS multicast reception configured per BWP in addition to the “up to 4” RateMatchPattern(s) per BWP for receiving unicast. 

	----------------------------------------------------TP#4: TS 38.214 v17.1.0----------------------------------------------------
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
A UE may be configured with any of the following higher layer parameters indicating REs declared as not available for PDSCH:
-	rateMatchPatternToAddModList given by PDSCH-Config, PDSCH-Config-Multicast, by ServingCellConfig or by ServingCellConfigCommon, or by PDSCH-Config-MCCH or PDSCH-Config-MTCH and configuring up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. The RateMatchPatterns configured for MBS multicast are counted into the ones that are configured per BWP. The RateMatchPattern(s) configured for MBS broadcast is counted into the ones that are configured per serving-cell. A RateMatchPattern may contain:
< Unchanged parts are omitted >
-----------------------------------------------------TP#4: TS 38.214 v17.1.0----------------------------------------------------



Proposal 5: UE in RRC_IDLE/INACTIVE modes is NOT required to support reception of FDMed MCCH/MTCH PDSCH and RAR PDSCH in PCell.
Proposal 6: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCHs in PCell or SCell. 
Proposal 7: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and PBCH in PCell.
Proposal 8: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and SIB (including SIB1 and other SIBs) PDSCH in PCell.
Proposal 9: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and Paging PDSCH in PCell.
Proposal 10: UE in RRC_CONNECTED is NOT required to support reception of FDMed multicast PDSCH and MCCH/MTCH for broadcast in PCell or SCell.
Proposal 11: Adopt the following text proposal TP#5 to TS 38.213:
· Reason for change:
· Regarding the most number of PDCCHs UE can buffer and process before receiving PDSCH, the DCI scheduling MBS broadcast is not counted into the maximum number of 16.
· Summary of change:
· Adding “MCCH-RNTI, G-RNTI for broadcast”.
· Consequences if not approved:
· It could be misleading that UE has additional capability of handling DCI scheduling MCCH and G-RNTI for broadcast on top of the maximum number of 16, which contradicts the agreement that additional HARQ process(es) is(are) not introduced for Rel-17 MBS broadcast reception. 
	-----------------------------------------------------TP#5: TS 38.213 v17.1.0----------------------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs where none of the CORESETs has TCI-states configured with qcl-Type set to 'typeD', 
the UE is required to monitor PDCCH candidates in overlapping PDCCH monitoring occasions for search space sets associated with different CORESETs.
For a scheduled cell and at any time, if a UE is provided a C-RNTI, the UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, MCS-C-RNTI, MCCH-RNTI, G-RNTI for broadcast, G-RNTI for multicast, or G-CS-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
< Unchanged parts are omitted >
-----------------------------------------------------TP#5: TS 38.213 v17.1.0----------------------------------------------------
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