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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
LS from RAN2 [1] informed RAN1 with the following agreements achieved in RAN2 regarding configuration of rate matching resources and additional common CORESET for MBS broadcast in RRC Connected mode:
	1. If the rate match pattern with the same RateMatchPatternId is configured in both the CFR and in the associated BWP, network should include the same resource configuration and they shall be counted as a single pattern in the total number of configured rate matching patterns at the UE.
1. If the rate match pattern with the same RateMatchPatternId is configured in both ServingCellConfig/ServingCellConfigCommon and in SIB20/MCCH, network should include the same resource configuration and they shall be counted as a single pattern in the total number of configured rate matching patterns at the UE.
1. [bookmark: OLE_LINK112][bookmark: OLE_LINK113]Similar to the case of commonControlResourceSet, for MBS broadcast reception in RRC_CONNECTED, the network may configure via dedicated signaling the control resource set with the same ControlResourceSetId as used for commonControlResourceSetExt in CFR configuration in SIB20, and the configuration from PDCCH-Config takes precedence and should not be updated by the UE based on SIB20.



Taking RAN2 agreements into account as asked by the LS [1], some details regarding RAN2 agreements need to be further clarified and discussed in RAN1, for which any conclusion from RAN1 should be informed to RAN2 as well by a LS reply as drafted in [4].
On rate matching patterns
On RB-level rate matching patterns, RAN1 agreed RateMatchPattern can be configured for multicast or for broadcast separately from that configured for unicast as follows: 
	[bookmark: OLE_LINK114][bookmark: OLE_LINK115]Agreement (@RAN1#107bis-e)
For multicast RRC_CONNECTED UEs, rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RB symbol level granularity,
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.

Agreement (@RAN1#107bis-e)
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.  



Nevertheless, supporting separate configuration of the rate matching patterns is up to UE capability and the legacy UE capability is supposed to be not increased for prompt commercialization. In light of this, RAN2 also agreed that, if the rate matching pattern configured for multicast/broadcast is with the same ID as that configured per BWP or per serving cell, network will include the same resource configuration and the pattern should be counted as a single pattern in the total number of configured rate matching patterns at the UE. 
However, how to implement the same resource configuration needs to be clarified. For example, one question is whether keeping the same bitmap configuration for the resourceBlocks from the RateMatchPattern constitutes the same resource configuration:
	-- ASN1START
-- TAG-RATEMATCHPATTERN-START

RateMatchPattern ::=                SEQUENCE {
    rateMatchPatternId                  RateMatchPatternId,

    patternType                         CHOICE {
        bitmaps                             SEQUENCE {
            resourceBlocks                      BIT STRING (SIZE (275)),
            symbolsInResourceBlock              CHOICE {
                oneSlot                             BIT STRING (SIZE (14)),
                twoSlots                            BIT STRING (SIZE (28))
            },
            periodicityAndPattern               CHOICE {
                n2                                  BIT STRING (SIZE (2)),
                n4                                  BIT STRING (SIZE (4)),
                n5                                  BIT STRING (SIZE (5)),
                n8                                  BIT STRING (SIZE (8)),
                n10                                 BIT STRING (SIZE (10)),
                n20                                 BIT STRING (SIZE (20)),
                n40                                 BIT STRING (SIZE (40))
            }                                                                                           OPTIONAL,   -- Need S
            ...
        },
        controlResourceSet                  ControlResourceSetId
    },
    subcarrierSpacing                   SubcarrierSpacing                                               OPTIONAL,   -- Cond CellLevel




The answer to the above question depends on the bandwidth configuration of CFR for multicast/broadcast and the relation to the BWP or CRB based on the field description as follows from TS38.331 [2]:
	resourceBlocks
A resource block level bitmap in the frequency domain. A bit in the bitmap set to 1 indicates that the UE shall apply rate matching in the corresponding resource block in accordance with the symbolsInResourceBlock bitmap. If used as cell-level rate matching pattern, the bitmap identifies "common resource blocks (CRB)". If used for MBS broadcast CFR, the bitmap identifies "physical resource blocks" inside the MBS broadcast CFR. If used as BWP-level rate matching pattern, the bitmap identifies "physical resource blocks" inside the BWP or MBS multicast CFR. The first/ leftmost bit corresponds to resource block 0, and so on (see TS 38.214 [19], clause 5.1.4.1).



As explained, the resourceBlocks for the rate matching resources configured for multicast/broadcast CFR and for cell/BWP level are numerated based on the RBs within the CFR or within CRB/BWP, respectively. Therefore, even though the bitmap for resourceBlocks configured for multicast/broadcast CFR is the same as the one configured for the cell/BWP level for legacy, the rate matching patterns indicated may not be the same set of REs/RBs for PDSCH to perform rate matching around, as illustrated in Fig. 1, for which the rate matching patterns do not constitute the same resource configuration, even though all the parameters are the same for the configuration of RateMatchPattern. 
[image: ]
[bookmark: _Ref110606799]Fig. 1: The same bitmap indicates different RBs for rate matching for BWP and CFR respectively
Therefore, from RAN1 perspective, the RAN2 agreement should be further clarified as that “the same resource configuration” should mean the same set of REs/RBs indicated by the configurations for the rate matching patterns instead of exactly the same parameters for the configuration of RateMatchPattern. 
Note this clarification is needed because it is observed that there are three places from TS38.331 stating “the entire RateMatchPattern configuration shall be the same and they are counted as a single rate match pattern in the total configured rate match patterns as defined in TS 38.214 [19]”, which is not correct based on the above analysis. 
	rateMatchPatternToAddModList   [from PDSCH-Config]
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns (see TS 38.214 [19], clause 5.1.4.1). If a RateMatchPattern with the same RateMatchPatternId is configured in both MBS CFR and its associated BWP, the entire RateMatchPattern configuration shall be the same and they are counted as a single rate match pattern in the total configured rate match patterns as defined in TS 38.214 [19].

	rateMatchPatternToAddModList   [from ServingCellConfig]
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology. See TS 38.214 [19], clause 5.1.4.1. If a RateMatchPattern with the same RateMatchPatternId is configured in both ServingCellConfig/ServingCellConfigCommon and in SIB20/MCCH, the entire RateMatchPattern configuration shall be the same and they are counted as a single rate match pattern in the total configured rate match patterns as defined in TS 38.214 [19].

	rateMatchPatternToAddModList   [from ServingCellConfigCommon]
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology (see TS 38.214 [19], clause 5.1.4.1). If a RateMatchPattern with the same RateMatchPatternId is configured in both ServingCellConfig/ServingCellConfigCommon and in SIB20/MCCH, the entire RateMatchPattern configuration shall be the same and they are counted as a single rate match pattern in the total configured rate match patterns as defined in TS 38.214 [19].



Proposal 1: Clarify that “the same resource configuration” from RAN2 agreement should mean the same set of REs/RBs indicated by the configuration for the rate matching patterns instead of exactly the same parameters for the configuration of RateMatchPattern as has already been captured in TS38.331. 
On CORESET configuration
As stated in TS38.306 [3] that support of up to two PDCCH CORESETs per BWP in addition to the CORESET0 0 in the BWP is optional UE capability for FR1 as follows:
	multipleCORESET
Indicates whether the UE supports configuration of up to two PDCCH CORESETs per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. If this is not supported, the UE supports one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signaling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes



Therefore, for UE not supporting multipleCORESET in FR1 but to receive MBS broadcast in RRC_CONNECTED state, network would re-configure the CORESET other than CORESET0 via dedicated signalling for UE to receive both unicast and broadcast because the configuration for this CORESET in SIB20 for broadcast may not be appropriate for scheduling unicast in RRC_CONNECTED state. With this understanding, RAN2 agreed the following as indicated in the LS:
	Similar to the case of commonControlResourceSet, for MBS broadcast reception in RRC_CONNECTED, the network may configure via dedicated signaling the control resource set with the same ControlResourceSetId as used for commonControlResourceSetExt in CFR configuration in SIB20, and the configuration from PDCCH-Config takes precedence and should not be updated by the UE based on SIB20.



Likewise, for UE not supporting multipleCORESET in FR1 but to receive MBS multicast in CFR within UE active BWP, UE may be configured with the other CORESET than CORESET0 in the BWP for unicast scheduling. If the CORESET is not fully contained within the CFR for scheduling multicast as shown in Fig. 2, whether it can be used for scheduling multicast is worth being clarified to RAN2. 
It should be the common sense from RAN1 perspective that the CORESET used for scheduling multicast should be fully contained within the CFR, even though it is configured certainly within one UE’s active BWP for scheduling unicast. Otherwise, it may not be contained in other UE’s active BWP because the concept of CFR was designed to represent the common part of active BWPs of all UEs in the group that could be applicable for multicast scheduling. This was also why at the early stage it has been agreed that the CORESET for scheduling multicast is configured within the CFR. 
	Agreements: (@RAN1#103-e)
For PTM transmission scheme 1, the CORESET for group-common PDCCH is configured within the common frequency resource for group-common PDSCH.
· FFS: number of CORESET(s) for group-common PDCCH within the common frequency resource for group-common PDSCH



Therefore, as depicted in Fig. 2, if CORESET1 configured for scheduling unicast is also expected to be used for scheduling multicast for UEs not supporting multipleCORESET, CORESET1 should be included completely within the CFR. 
[image: ]
[bookmark: _Ref110611499]Fig. 2: CORESET for scheduling both unicast and multicast

This clarification is needed because it is observed that the IE frequencyDomainResources from TS38.331 is shared for both unicast and multicast scheduling and the configuration for CORESET is based on the first RB group in the BWP or MBS CFR, respectively, so it is possible that CORESET1 is configured within BWP but not fully contained in CFR and it is unclear from TS38.331 whether CORESET1 can be used for scheduling multicast in such a case. 
	frequencyDomainResources
Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from the first RB group in the BWP or MBS CFR where the CORESET is configured. When at least one search space is configured with freqMonitorLocation-r16, only the first  bits are valid (see TS 38.213 [13], clause 10.1). The first (left-most / most significant) bit corresponds to the first RB group in the BWP or MBS CFR where the CORESET is configured, and so on. A bit that is set to 1 indicates that this RB group belongs to the frequency domain resource of this CORESET. Bits corresponding to a group of RBs not fully contained in the bandwidth part within which the CORESET is configured are set to zero (see TS 38.211 [16], clause 7.3.2.2).



Proposal 2: Clarify that for UE not supporting multipleCORESET in FR1, in order to receive MBS multicast in CFR within UE active BWP, if the other CORESET than CORESET0 configured for scheduling unicast is also expected to schedule multicast, the CORESET is expected to be included completely within the CFR.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 3: Reply LS is needed with proposal 1 and proposal 2 included for necessary clarification from RAN1 perspective regarding the RAN2 agreements. 

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]Conclusions
This contribution discusses the RAN2 agreements indicated by the LS in and the necessary clarification from RAN1 perspective, which leads to the following proposals: 
Proposal 1: Clarify that “the same resource configuration” from RAN2 agreement should mean the same set of REs/RBs indicated by the configuration for the rate matching patterns instead of exactly the same parameters for the configuration of RateMatchPattern as has already been captured in TS38.331. 
Proposal 2: Clarify that for UE not supporting multipleCORESET in FR1, in order to receive MBS multicast in CFR within UE active BWP, if the other CORESET than CORESET0 configured for scheduling unicast is also expected to schedule multicast, the CORESET is expected to be included completely within the CFR.
Proposal 3: Reply LS is needed with proposal 1 and proposal 2 included for necessary clarification from RAN1 perspective regarding the RAN2 agreements. 
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