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[bookmark: _Ref165266342]Introduction
In last meeting, RAN1 work on Rel-17 NR multicast and broadcast services has completed. In this contribution, we provide our considerations on maintenance issues for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs, including broadcast common frequency resource (CFR), HPN, NDI, and CSS.
Discussion
Broadcast CFR
Currently, there are duplicated descriptions on broadcast CFR in 38.213 [1] by using cfr-Config-MCCH-MTCH and cfr-Config-Broadcast for CFR configuration, the duplication should be removed. One potential modification is provided below:
18	Multicast Broadcast Services
< Unchanged parts are omitted >
[bookmark: _Hlk91871823]A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH. 
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 can be configured by cfr-Config-Broadcast, an MBS frequency resource within the initial DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config- Broadcast does not include locationAndBandwidth-Broadcast, the MBS frequency resource is the initial DL BWP. A UE monitors PDCCH for scheduling PDSCH receptions for MCCH or MTCH as described in clause 10.1.
DCI format
[bookmark: _Hlk83910472]Regarding the DCI field for broadcast in RRC_IDLE/RRC_INACTIVE, besides FDRA, TDRA, MCS, and RV, HARQ process number and new data indicator should also be included as slot-level repetition for MTCH has been already supported [2]. For UE in RRC_IDLE/RRC_INACTIVE, as no unicast and groupcast transmission is expected, HARQ processes defined for unicast and groupcast can be used for combing broadcast PDSCH repetition. And it is possible to leave it to RRC_IDLE/RRC_INACTIVE UE implementation to select one HPN without relying on any indication in DCI. However, broadcast PDSCH with repetition can be also received by RRC_CONNECTED UE, if HPN and NDI is not indicated in DCI and RRC_CONNECTED UE randomly chooses a free HPN for combination, then it will cause chaos for further unicast and multicast reception. This is because network has no information about the HPN selected by UE for broadcast PDSCH combination and may indicate the same one for the subsequent unicast and multicast transmission.
Proposal 1: HARQ process number and new data indicator should be included in the DCI 1_0 format for GC-PDCCH scheduling a GC-PDSCH carrying MTCH.
The corresponding TP to 38.212 based on [3] is shown below:
< Unchanged parts are omitted >
[bookmark: _Hlk91527452]7.3.1.5	DCI formats for scheduling of MBS 
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI configured by MBS-SessionInfo:
· Frequency domain resource assignment –  bits where  equals to   as given by clause 7.3.1.0
· Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
· VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
· Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
· New data indicator – 1bit
· Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
· HARQ process number – 4 bits
· MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
· Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.
[bookmark: _Hlk71292012]CSS
Regarding CSS for broadcast DCI formats, it is better to have a different monitoring priority to legacy CSS. This is because broadcast services can be also received by UEs in RRC CONNECTED, if the same monitoring priority as legacy CSS is adopted by broadcast, unicast and groupcast may have to be dropped when overbooking happens.
[bookmark: _Hlk91872526]Proposal 2: Support CSS for broadcast DCI formats have a different monitoring priority to legacy CSS.
The corresponding TP to 38.213 based on [3] is shown below:
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE does not expect to be configured CSS sets, except for CSS sets provided by searchSpace-Multicast and searchSpaceBroadcast, that result to corresponding total, or per scheduled cell, numbers of monitored PDCCH candidates and non-overlapped CCEs per slot or per span that exceed the corresponding maximum numbers per slot or per span, respectively.
< Unchanged parts are omitted >
[bookmark: _GoBack]For all search space sets within a slot , or within a group of  slots for a corresponding combination , or within a span in slot , denote by  a set of CSS sets, except for CSS sets provided by searchSpace-Multicast and searchSpaceBroadcast, with cardinality of  and by  a set of USS sets and CSS sets provided by searchSpace-Multicast and searchSpaceBroadcast with cardinality of . The location of search space sets , , in  is according to an ascending order of the search space set index. 
Miscellaneous
The description on MCS for broadcast should also be provided in [4]:
5.1.3.1	Modulation order and target code rate determination
< Unchanged parts are omitted >
[bookmark: _Hlk497815485]elseif the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the higher layer parameter mcs-Table given by PDSCH-Config-MCCH and PDSCH-Config-MTCH is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
The IE pdsch-Config-Broadcast used in [4] shall be updated to pdsch-Config-MTCH according to the separation of pdsch-Config-MCCH and pdsch-Config-MTCH in [5].
5.1.2	Resource allocation
5.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
[bookmark: _Hlk86246980]When receiving PDSCH scheduled by DCI format 4_2 in PDCCH with CRC scrambled by G-RNTI or G-CS-RNTI with NDI=1, if the UE is configured with pdsch-AggregationFactor in the pdsch-Config-Multicast associated with the corresponding G-RNTI or in the associated SPS-Config-Multicast activated by the DCI format 4_2 with CRC scrambled by G-CS-RNTI, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. When receiving PDSCH scheduled by DCI format 4_2 for multicast reception in PDCCH with CRC scrambled by G-CS-RNTI with NDI = 0, or PDSCH without corresponding PDCCH transmission using associated [SPS-Config-Multicast] and activated by the DCI format 4_2 in PDCCH with CRC scrambled by G-CS-RNTI, the same symbol allocation is applied across the pdsch-AggregationFactor, in associated SPS-Config-Multicast if configured, or 1 otherwise, consecutive slots. When receiving PDSCH scheduled by DCI format 4_0 in PDCCH with CRC scrambled by G-RNTI for MTCH, if the UE is configured with pdsch-AggregationFactor in the pdsch-Config-Broadcastpdsch-Config-MTCH, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots.

Conclusions
In this contribution, we provide our considerations on Rel-17 maintenance issues for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs, including broadcast common frequency resource (CFR), HPN, NDI, and CSS:
Proposal 1: HARQ process number and new data indicator should be included in the DCI 1_0 format for GC-PDCCH scheduling a GC-PDSCH carrying MTCH.
Proposal 2: Support CSS for broadcast DCI formats have a different monitoring priority to legacy CSS.
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