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Introduction
This contribution continues discussing the remaining issues for MBS broadcast reception, including RRC parameters update, HARQ process for MBS broadcast reception, reception combinations of broadcast and others, rate matching for broadcast, DMRS for broadcast scheduling, TRS as QCL source and a larger CORESET than CORESET0 configured for MTCH. Some text proposals are also suggested. 
Discussion 
RRC parameters for MBS broadcast scheduling
As discussed in RAN1#107-e meeting [1] for RRC parameters list for NR MBS, Row 19/21/22 and Row 48/49/50 regarding the scrambling ID configuration for scheduling multicast and broadcast, respectively, were marked yellow meaning unstable because there was no consensus whether they are configured per G-RNTI or per CFR. 
Both multicast and broadcast can be received by RRC_CONNECTED UEs in the same CFR and broadcast may also be received by UEs in RRC_IDLE/INACTIVE states. Given the transmission areas for multicast and broadcast are probably different and both multicast and broadcast scheduling are scrambled by G-RNTI with different values, the scrambling ID configuration should be per G-RNTI so as to enable differentiated transmission areas. 
Proposal 1: pdcch-DMRS-ScramblingID-Broadcast, dataScramblingIdentityPDSCH-Broadcast, and scramblingID0-Broadcast are configured per G-RNTI. 
Two other rows in RRC parameters list for NR MBS broadcast were deleted in the version sent to RAN2. One is regarding G-RNTI configured for scheduling broadcast whether it is configured per CFR or per cell. The other is about the newly added repetitionNumber-MTCH including value range and others. These rows were deleted because they were marked as unstable from rapporteur perspective since they were not discussed or newly added and need more discussions. 
Proposal 2: G-RNTI for scheduling broadcast is configured per cell. 
Proposal 3: Confirm the row of repetitionNumber-MTCH in the RRC parameter list for NR MBS from rapporteur. 
Broadcast reception on SCell or non-serving cell
The RAN2 LS sent to RAN1 in [2] was received in the last RAN1 meeting and only first round comments were collected then with no further progress due to limited time. 
The LS indicates that RAN2 discussed MBS broadcast reception on SCell and non-serving cell respectively and asks RAN1 to check the feasibility of MBS broadcast reception on SCell and non-serving cell. As discussed in [3], we assume receiving MBS broadcast on non-serving cell does not require to obtain the related configuration from serving cell. For receiving multicast on SCell, a UE needs to report the capability of receiving multicast on SCell in addition to its capability of CA and the specification impact with this capability reported will be primarily defined in RAN2. Overall, from RAN1 perspective, it is feasible for UE to receive MBS broadcast on SCell and non-serving cell as long as UE has such capabilities.
The specification impact in RAN1 is mainly to support PDCCH monitoring for broadcast in SCell in addition to PCell as in TS 38.213 [4].
Proposal 4: Adopt the following text proposal to TS 38.213 to support PDCCH monitoring for broadcast in SCell in addition to PCell: 
----------------------------------------------------Text proposal starts--------------------------------------------------
[bookmark: _Toc92093858][bookmark: _Toc45699213][bookmark: _Toc36498186][bookmark: _Toc29917312][bookmark: _Toc29899575][bookmark: _Toc29899157][bookmark: _Toc29894858][bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Toc12021486][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI,
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0B-PDCCH CSS set configured by searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG
< Unchanged parts are omitted >
----------------------------------------------------Text proposal ends---------------------------------------------------
HARQ process for broadcast 
What RAN1 has agreed is that, for UE to support multicast reception, the maximum number of HARQ processes per cell is kept unchanged and it is up to gNB how to allocate HARQ processes between unicast and multicast. However, it is unclear whether/which HARQ process the broadcast transmission will take. HARQ-ACK feedback is not supported for broadcast reception and there is accordingly no retransmission based on the feedback, but repetition can be configured for broadcast for which UE needs buffer to perform the combinations. 
Using an additional HARQ process dedicated for receiving broadcast is one possible approach. However, with an additional dedicated HARQ process reserved by the existing UE implementation to support Rel-17 MBS broadcast reception should not be the basic assumption. The WID [5] also notes that in order to facilitate implementation and deployment of the feature, the overall implementation impact should be limited, and the UE complexity should be minimized (e.g. device hardware impact should be avoided). Therefore, without changing the current hardware, we assume receiving MBS broadcast will also take one of the maximum number of HARQ processes per cell. UE capability of whether UE supports an additional dedicated HARQ process for receiving MBS broadcast can be defined if needed. 
Proposal 5: Whether UE supports an additional dedicated HARQ process for receiving MBS broadcast that is out of the maximum number of 16 HARQ processes per cell should be subject to a UE capability. If UE does not report such capability, UE is not expected to have additional dedicated HARQ process for MBS broadcast reception on top of the maximum number supported currently. 
Considering that unicast, MBS multicast and broadcast will share the maximum number of HARQ processes and UE may support all three, indicating the HPID of the broadcast will facilitate UE implementation. This can be achieved by either indicating HPID in DCI format 4_0 for MBS broadcast (as in DCI format 4_1 for multicast) or by configuring the HPID for MBS broadcast by higher layer signaling. 
Proposal 6: The HARQ process number for MBS broadcast can be indicated either in DCI format 4_0 or configured by higher layer parameter. 
Reception of broadcast and unicast
The CFR configured for broadcast including both MCCH and MTCH can be CORESET0 or SIB1 configured initial BWP as agreed as case A or case C:
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.

RAN#94-e additionally agreed to support case E under the assumption that configuration work is driven by RAN2 and RAN2 impact is reasonable (i.e. RAN2 may decide to not support it if issues surface during WG discussions), and no RAN1 impact is expected [6].
It is unclear whether UE monitors PDCCH candidates for Type0/Type0B-PDCCH CSS on UE active DL BWP for RRC_CONNECTED state when the frequency resources of CFR is included in UE active DL BWP. The explicit agreement is missing so this is not reflected in the current TS 38.213 in [4], though in our view the answer should be yes since it is similar for UE monitoring PDCCH candidates for Type0/0A/1/2-PDCCH CSS if it is configured in active DL BWP. 
[bookmark: OLE_LINK1]Since the CFR can be CORESET0 or SIB1 configured initial BWP, UE active BWP can be larger than the size of CFR. As long as the active DL BWP and the CFR have same SCS and same CP length and the active DL BWP includes all RBs of the CFR configured for broadcast, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0.
Proposal 7: If the active DL BWP and the CFR have same SCS and same CP length and the active DL BWP includes all RBs of the CFR configured for broadcast, UE monitors PDCCH candidates for Type0/0B-PDCCH CSS set on UE’s active DL BWP.
Proposal 8: Adopt the following proposal to TS 38.213: 
----------------------------------------------------Text proposal starts--------------------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
[bookmark: OLE_LINK2]For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the CORESET with index 0, or the active DL BWP is the initial DL BWP, or the active DL BWP includes all RBs of the common MBS frequency resource configured for broadcast, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0. 
< Unchanged parts are omitted >
If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2-PDCCH CSS set are given in Table 10.1-1.
If the active DL BWP and the common MBS frequency resource for broadcast have same SCS and same CP length and the active DL BWP includes all RBs of the common MBS frequency resource configured for broadcast and if a UE is not provided searchSpace for Type0B-PDCCH CSS set, the UE does not monitor PDCCH for Type0B-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type0B-PDCCH CSS set are given in Table 10.1-1.
< Unchanged parts are omitted >
----------------------------------------------------Text proposal ends---------------------------------------------------
Reception combinations of broadcast and others
How UE supports the combinations of broadcast with other downlink “reception Types” was discussed in TS 38.202 CR review phase. However, it was not eventually reflected in the first version of TS 38.202 [7] for Rel-17 due to divergent views. 
Firstly, for RRC_IDLE/INACTIVE UEs supporting MBS broadcast reception, UE is expected to receive either D5 or D6 from Table 6.2-1 since each of them is defined as PDCCH+PDSCH and receiving two PDSCHs for MCCH and MTCH simultaneously may be subject to UE capability. 
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C0
	PDCCH
	P-RNTI
	N/A
	Note 1, Note 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI or  MsgB-RNTI
	DL-SCH
	Note 3

	D1
	PDCCH+PDSCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D2
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D3
	PDCCH+PDSCH
	G-RNTI, G-CS-RNTI
	DL-SCH
	Note 6

	D4
	PDCCH
	G-CS-RNTI
	N/A
	Note 7

	D5
	PDCCH+PDSCH
	MCCH-RNTI
	DL-SCH
	Note 8

	D6
	PDCCH+PDSCH
	G-RNTI
	DL-SCH
	Note 9

	E
	PDCCH
	C-RNTI
	N/A
	Note 4

	…
	…
	…
	…
	…

	…
Note 8:	This is for broadcast MCCH 
Note 9:	This is for broadcast MTCH



Secondly, as discussed in [3], receiving broadcast on SCell is feasible as long as UE has such a capability. Receiving multicast on SCell could be separately discussed though it should be straightforwardly concluded it is feasible as well. Hence, the combinations of broadcast with other downlink “reception Types” for RRC_CONNECTED UEs should be reflected in TS 38.202 as well. For RRC_CONNECTED UEs receiving broadcast and other DL channels simultaneously will be discussed further as well in UE feature in terms of the number of channels supported in the same slot. 
Proposal 9: Adopt the following text proposal to TS 38.202:
-----------------------------------------Text proposal for TS 38.214 starts------------------------------------------
[bookmark: _Toc90486393][bookmark: _Toc28959282][bookmark: _Toc11160637]6.2	Downlink
< Unchanged parts are omitted >
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0) + F0 + (D5 or D6)
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0) + F0 + (D5 or D6)
	
	
	Note 1

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4+(m5*D5 and/or m6*D6)))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) 
	(A + (D0 or (m1*D1+m2*D2+( m5*D5 and/or m6*D6))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + (m5*D5 and/or m6*D6) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:	The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs.


-----------------------------------------Text proposal for TS 38.214 ends------------------------------------------
Rate matching for broadcast
There was one FL proposal regarding configuration of RateMatchPattern for CFR for broadcast reception
	Proposal 2.3-3 [8]: The CFR for broadcast reception of RRC_IDLE/INACTIVE UEs includes the configuration of RateMatchPattern.



Apart from support from some companies, the comment received in the 1st round discussion in RAN1#106bis-e meeting was asking for clarification of the motivation. After the clarification that the MCCH/MTCH is similar to traffic service that can be received for RRC_IDLE/INACTIVE UEs and analogous to unicast reception for RRC_CONNECTED state the rate matching pattern can be configured when configuring the parameters for MCCH/MTCH, the only remaining comment was whether we need to agree on this proposal specifically or explicitly because we have agreed one set of parameter configured for PDSCH for broadcast reception with GC-PDSCH and one set of parameters configured for PDCCH for broadcast reception with GC-PDCCH. This discussion was not further pursued in RAN1#106bis-e meeting.
No need to explicitly agree on any parameters that are included in PDCCH-config/PDSCH-config for MBS broadcast was assumed in RAN1#107-e meeting, so there was no proposal nor further discussion regarding this issue in that meeting. However, there are some relevant issues that need discussion/clarification, e.g., UE capability and the total number of rate matching patterns that can be configured to UE for unicast/multicast/broadcast, etc. 
Since only DCI format 4_0 is agreed for scheduling broadcast, the rateMatchPattern we are discussing for MBS broadcast is the one configured by higher layer instead of indicated in DCI format, including RB symbol level granularity and RE level granularity. 
Layer-1 UE FG 5-26 (Semi-static rate-matching resource set configuration for DL) and FG 5-28 (Rate-matching around LTE CRS) are mandatory since Rel-15 and UE can report the number of supported PDSCH RE-mapping patterns via FG 2-33a [9]. Therefore, we think it makes sense to have the support of semi-static rate-matching resource set configuration and rate-matching around LTE CRS as components of FG 33-1 [10] but Rel-15/16 UE capability of the supported maximum number of RE mapping patterns per symbol and per slot are kept unchanged. 
For legacy UE receiving unicast, UE can be configured up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. These values should be kept unchanged as well to comply with the unchanged UE capability of the supported maximum number of RE mapping patterns per symbol and per slot. The rate matching patterns configured for MBS broadcast can be counted into the ones that are configured per serving-cell though it is configured in the SIBx for the MBS broadcast CFR. 
Proposal 10: Support semi-static rate-matching resource set configuration and rate-matching around LTE CRS for MBS broadcast as component of FG 33-1. 
Proposal 11: 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. 
Proposal 12: The RateMatchPattern configured for MBS broadcast is counted into the ones that are configured per serving-cell. 
Accordingly, TS 38.214 PDSCH resource mapping needs to reflect the rate matching for MBS broadcast (multicast as well).
Proposal 13: Adopt the following text proposal to TS 38.214:
[bookmark: _Toc83310141][bookmark: _Toc45810556][bookmark: _Toc36645511][bookmark: _Toc29674281][bookmark: _Toc29673288][bookmark: _Toc29673147][bookmark: _Toc27299882][bookmark: _Toc20317984][bookmark: _Toc11352094]-----------------------------------------Text proposal for TS 38.214 starts------------------------------------------
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
< Unchanged parts are omitted >
A configured group rateMatchPatternGroup1 or rateMatchPatternGroup2 contains a list of indices of RateMatchPattern(s) forming a union of resource-sets not available for a PDSCH dynamically if a corresponding bit of the 'Rate matching indicator' field of the DCI format 1_1 scheduling the PDSCH is equal to 1. The REs corresponding to the union of resource-sets configured by RateMatchPattern(s) that are not included in either of the two groups are not available for a PDSCH scheduled by a DCI format 1_0 or 4_0 or 4_1, a PDSCH scheduled by a DCI format 1_1 or 4_2, and PDSCHs with SPS. When receiving a PDSCH scheduled by a DCI format 1_0 or PDSCHs with SPS activated by a DCI format 1_0 or 4_1, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the scheduled PDSCH or the activated PDSCHs with SPS. When receiving PDSCHs with SPS activated by a DCI format 1_1 or 4_2, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the PDSCHs with SPS if a corresponding bit of the Rate matching indicator field of the DCI format 1_1 or 4_2 activating the PDSCHs with SPS is equal to 1.
< Unchanged parts are omitted >
-----------------------------------------Text proposal for TS 38.214 ends------------------------------------------
DMRS for MBS broadcast scheduling 
Full set of DMRS-DownlinkConfig configuration is not needed for broadcast scheduling, even though RAN1 has agreed one set of parameters configured for PDSCH is configured for broadcast and dataScramblingIdentityPDSCH can be configured for broadcast. For example, DMRS type 2 is not needed since MBS broadcast scheduling only support one MIMO layer and DCI format 4_0 for scheduling broadcast does not include the antenna port indication. 
Instead, as for receiving PDSCH scheduled by DCI format 1_0, receiving PDSCH scheduled by DCI format 4_0 for MBS broadcast (and 4_1 for multicast), the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS with additional exception and restriction as specified in DM-RS reception procedure in TS 38.214. 
Proposal 14: Receiving PDSCH scheduled by DCI format 4_0 for MBS broadcast (and 4_1 for multicast), the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS with additional exception and restriction as specified in DM-RS reception procedure in TS 38.214 for receiving PDSCH scheduled by DCI format 1_0.
Accordingly, TS 38.214 clause 5.1.6.2 needs to reflect this proposal.
Proposal 15: Adopt the following text proposal to TS 38.214:
-----------------------------------------Text proposal for TS 38.214 starts------------------------------------------
[bookmark: _Toc83310149][bookmark: _Toc45810564][bookmark: _Toc36645519][bookmark: _Toc29674289][bookmark: _Toc29673296][bookmark: _Toc29673155][bookmark: _Toc27299890][bookmark: _Toc20317992][bookmark: _Toc11352102]5.1.6.2	DM-RS reception procedure
The DM-RS reception 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 dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB.
When receiving PDSCH scheduled by DCI format 1_0 or 4_0 or 4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A and type B, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
When receiving PDSCH scheduled by DCI format 1_1 or 4_2 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Clause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig..
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos2' or 'pos3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Clause 7.4.1.1.2 of [4, TS 38.211].
For the UE-specific reference signals generation as defined in Clause 7.4.1.1 of [4, TS 38.211], a UE can be configured by higher layers with one or two scrambling identity(s), i = 0,1 which are the same for both PDSCH mapping Type A and Type B.
A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in Clause 7.3.1.2 of [5, TS 38.212]. 
< Unchanged parts are omitted >
When receiving PDSCH scheduled by DCI format 1_0 or 4_0 or 4_1, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
< Unchanged parts are omitted >
-----------------------------------------Text proposal for TS 38.214 ends------------------------------------------
TRS as QCL source
TRS as QCL source can be beneficial for channel estimation in SFN manner where SSB per cell is not workable properly. Depending on the expected SFN operation performance and the SFN area to be implemented, from network perspective, either SSB or TRS is configured as QCL source for broadcast transmission. Hence, the presence of TRS will be optional as agreed in RAN#93-e. 
The UE assumes that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to 'typeA' for Doppler shift, Doppler spread, average delay and delay spread. For intra-DU SFN operation, however, the delay spread of multiple SFN cells may be quite different, so SSB cannot be associated with PDSCH for the delay spread. 
As agreed in Rel-17 UE Power Saving Enhancements WI, for a RS resource configured for TRS/CSI-RS occasion(s) for idle/inactive UEs, a quasi co-location type can be determined as ‘typeC’ with an SS/PBCH block and, when applicable, ‘typeD’ with the same SS/PBCH block and the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index in range of 0 to 63. The broadcast deployment will dominate in low frequency range, e.g., 600MHz/700MHz, where there is no beam selection problems as in FR2. Hence, the UE can obtain cell timing and Doppler shift with “typeC” QCLed with SSB. But because the delay spread is not associated with SSB, the UE can have a more precise channel estimation for intra-DU SFN cells from periodic TRS.
[bookmark: _Hlk86998364]In Rel-17 UE Power Saving Enhancements WI, configuration for TRS occasion(s) for idle/inactive UEs is based on periodic TRS only. For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a high layer parameter consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. On top of it, the additional specification impact for configuring TRS for broadcast is including such configurations into SIBx/MCCH for MTCH. 
Following the agreement from RAN#93 that configuring TRS as QCL sources for broadcast transmission (as supported for RRC_CONNECTED UE) can be considered to be within the scope of the Rel-17 MBS WID and can be further discussed in the WGs. The suggested proposal from FL summary [11] seems converging, which is refined as the following proposals:
Proposal 16: Periodic TRS can be configured as QCL source for MTCH transmission especially for RRC_IDLE/INACTIVE UEs. The configuration is included in SIBx or MCCH. 
· UE may assume that the DMRS of GC-PDCCH/PDSCH is QCL’d with periodic TRS if configured for MTCH.
· UE may expect the quasi co-location type is 'typeC' with an SS/PBCH block.

Proposal 17: For RRC_IDLE/INACTIVE UEs, the configuration of TRS at least supports:
· a list of periodic NZP CSI-RS resource sets for TRS can be configured for the same cell group serving one or more G-RNTIs in a CFR-Config-Broadcast.
· The number of NZP CSI-RS resource sets in the list of NZP CSI-RS resource sets for TRS can be configurable for each cell group, similarly as specified in NZP-CSI-RS-ResourceSetList.

CORESET
As is agreed in RAN1#105 meeting, for Rel-17 MBS broadcast reception, RRC_IDLE/RRC_INACTIVE UEs do not exceed the maximum number of CORESETs mandatorily (in the minimum capability) supported for Rel-15/Rel-16 UEs, i.e., 2 CORESETs. However, if RRC_IDLE/RRC_INACTIVE UE is configured with a CFR larger than CORESET#0 to receive GC-PDCCH/PDSCH carrying MCCH or MTCH, the CORESET larger than CORESET#0 can also be naturally configured to offload from bandwidth of CORESET#0. From UE perspective, the maximum number of CORESETs supported for Rel-15/Rel-16 UEs, i.e., 2 CORESETs, is still kept. Depending on whether the CFR is configured with the same size as the bandwidth of CORESET#0 or the same size as SIB1 configured initial BWP, the other CORESET than CORESET0 from the total of two CORESETs can be smaller or larger than CORESET#0. 
Proposal 18: When the CFR for MCCH/MTCH is configured with the same size as SIB1 configured initial BWP, in addition to CORESET#0, the other CORESET larger than CORESET#0 can be configured. 
Conclusions
This contribution discusses the remaining issues for UE receiving broadcast and this discussion leads to the following proposals:
Proposal 1: pdcch-DMRS-ScramblingID-Broadcast, dataScramblingIdentityPDSCH-Broadcast, and scramblingID0-Broadcast are configured per G-RNTI. 
Proposal 2: G-RNTI for scheduling broadcast is configured per cell. 
Proposal 3: Confirm the row of repetitionNumber-MTCH in the RRC parameter list for NR MBS from rapporteur. 
Proposal 4: Adopt the following text proposal to TS 38.213 to support PDCCH monitoring for broadcast in SCell in addition to PCell: 
----------------------------------------------------Text proposal starts--------------------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI,
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0B-PDCCH CSS set configured by searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG
< Unchanged parts are omitted >
----------------------------------------------------Text proposal ends---------------------------------------------------
Proposal 5: Whether UE supports an additional dedicated HARQ process for receiving MBS broadcast that is out of the maximum number of 16 HARQ processes per cell should be subject to a UE capability. If UE does not report such capability, UE is not expected to have additional dedicated HARQ process for MBS broadcast reception on top of the maximum number supported currently. 
Proposal 6: The HARQ process number for MBS broadcast can be indicated either in DCI format 4_0 or configured by higher layer parameter. 
Proposal 7: If the active DL BWP and the CFR have same SCS and same CP length and the active DL BWP includes all RBs of the CFR configured for broadcast, UE monitors PDCCH candidates for Type0/0B-PDCCH CSS set on UE’s active DL BWP.
Proposal 8: Adopt the following proposal to TS 38.213: 
----------------------------------------------------Text proposal starts--------------------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the CORESET with index 0, or the active DL BWP is the initial DL BWP, or the active DL BWP includes all RBs of the common MBS frequency resource configured for broadcast, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0. 
< Unchanged parts are omitted >
If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2-PDCCH CSS set are given in Table 10.1-1.
If the active DL BWP and the common MBS frequency resource for broadcast have same SCS and same CP length and the active DL BWP includes all RBs of the common MBS frequency resource configured for broadcast and if a UE is not provided searchSpace for Type0B-PDCCH CSS set, the UE does not monitor PDCCH for Type0B-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type0B-PDCCH CSS set are given in Table 10.1-1.
< Unchanged parts are omitted >
----------------------------------------------------Text proposal ends---------------------------------------------------

Proposal 9: Adopt the following text proposal to TS 38.202:
-----------------------------------------Text proposal for TS 38.214 starts------------------------------------------
6.2	Downlink
< Unchanged parts are omitted >
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0) + F0 + (D5 or D6)
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0) + F0 + (D5 or D6)
	
	
	Note 1

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4+(m5*D5 and/or m6*D6)))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) 
	(A + (D0 or (m1*D1+m2*D2+( m5*D5 and/or m6*D6))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + (m5*D5 and/or m6*D6) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:	The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs.


-----------------------------------------Text proposal for TS 38.214 ends------------------------------------------
Proposal 10: Support semi-static rate-matching resource set configuration and rate-matching around LTE CRS for MBS broadcast as component of FG 33-1. 
Proposal 11: 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. 
Proposal 12: The RateMatchPattern configured for MBS broadcast is counted into the ones that are configured per serving-cell. 
Proposal 13: Adopt the following text proposal to TS 38.214:
-----------------------------------------Text proposal for TS 38.214 starts------------------------------------------
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
< Unchanged parts are omitted >
A configured group rateMatchPatternGroup1 or rateMatchPatternGroup2 contains a list of indices of RateMatchPattern(s) forming a union of resource-sets not available for a PDSCH dynamically if a corresponding bit of the 'Rate matching indicator' field of the DCI format 1_1 scheduling the PDSCH is equal to 1. The REs corresponding to the union of resource-sets configured by RateMatchPattern(s) that are not included in either of the two groups are not available for a PDSCH scheduled by a DCI format 1_0 or 4_0 or 4_1, a PDSCH scheduled by a DCI format 1_1 or 4_2, and PDSCHs with SPS. When receiving a PDSCH scheduled by a DCI format 1_0 or PDSCHs with SPS activated by a DCI format 1_0 or 4_1, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the scheduled PDSCH or the activated PDSCHs with SPS. When receiving PDSCHs with SPS activated by a DCI format 1_1 or 4_2, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the PDSCHs with SPS if a corresponding bit of the Rate matching indicator field of the DCI format 1_1 or 4_2 activating the PDSCHs with SPS is equal to 1.
< Unchanged parts are omitted >
-----------------------------------------Text proposal for TS 38.214 ends------------------------------------------
Proposal 14: Receiving PDSCH scheduled by DCI format 4_0 for MBS broadcast (and 4_1 for multicast), the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS with additional exception and restriction as specified in DM-RS reception procedure in TS 38.214 for receiving PDSCH scheduled by DCI format 1_0.
Proposal 15: Adopt the following text proposal to TS 38.214:
-----------------------------------------Text proposal for TS 38.214 starts------------------------------------------
5.1.6.2	DM-RS reception procedure
The DM-RS reception 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 dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB.
When receiving PDSCH scheduled by DCI format 1_0 or 4_0 or 4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A and type B, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
When receiving PDSCH scheduled by DCI format 1_1 or 4_2 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Clause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig..
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos2' or 'pos3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Clause 7.4.1.1.2 of [4, TS 38.211].
For the UE-specific reference signals generation as defined in Clause 7.4.1.1 of [4, TS 38.211], a UE can be configured by higher layers with one or two scrambling identity(s), i = 0,1 which are the same for both PDSCH mapping Type A and Type B.
A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in Clause 7.3.1.2 of [5, TS 38.212]. 
< Unchanged parts are omitted >
When receiving PDSCH scheduled by DCI format 1_0 or 4_0 or 4_1, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
< Unchanged parts are omitted >
-----------------------------------------Text proposal for TS 38.214 ends------------------------------------------

Proposal 16: Periodic TRS can be configured as QCL source for MTCH transmission especially for RRC_IDLE/INACTIVE UEs. The configuration is included in SIBx or MCCH. 
· UE may assume that the DMRS of GC-PDCCH/PDSCH is QCL’d with periodic TRS if configured for MTCH.
· UE may expect the quasi co-location type is 'typeC' with an SS/PBCH block.

Proposal 17: For RRC_IDLE/INACTIVE UEs, the configuration of TRS at least supports:
· a list of periodic NZP CSI-RS resource sets for TRS can be configured for the same cell group serving one or more G-RNTIs in a CFR-Config-Broadcast.
· The number of NZP CSI-RS resource sets in the list of NZP CSI-RS resource sets for TRS can be configurable for each cell group, similarly as specified in NZP-CSI-RS-ResourceSetList.

Proposal 18: When the CFR for MCCH/MTCH is configured with the same size as SIB1 configured initial BWP, in addition to CORESET#0, the other CORESET larger than CORESET#0 can be configured. 
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