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1. Introduction 
In this document, we will discuss remaining issues of the PHY aspects on broadcast MCCH/MTCH.

2. Discussion 
2.1 Broadcast PDSCH reception and PBCH 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

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

It is still FFS whether UE is required to support reception of FDMed MCCH/MTCH and PBCH in PCell. From our point of view, there is no latency requirement for MCCH/MTCH, therefore it can be scheduled TDMed with PBCH. It is not an essential feature for UE to support FDMed PBCH and MCCH/MTCH for broadcast RRC_IDLE/INACTIVE UEs. 

Proposal 1: For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and PBCH in PCell.


2.2 CFR for MCCH and CFR for MTCH
From RAN2 LS [1]:

Question: Currently, RAN2 running RRC design assumes that only a single CFR (indicated by locationAndBandwidth-Broadcast) is configured for MCCH/MTCH reception of MBS broadcast and it is common for MCCH and all MTCHs. RAN2 would like to confirm this understanding with RAN1.

Furthermore, RAN2 has decided to include MCCH/MTCH search space configuration of MBS broadcast as part of PDCCH-ConfigCommon, to have a unified configuration framework for all common search spaces. 



Based on following RAN1 agreement, a CFR for broadcast is not just the starting PRB and the number of PRBs (as indicated by locationAndBandwidth-Broadcast). A CFR for MCCH includes a PDCCH-Config-MCCH and a PDSCH-Config-MCCH; and a CFR for MTCH includes a PDCCH-Config-MTCH and a PDSCH-Config-MCTH.

Agreement:
From RAN1 perspective, the CFR for broadcast reception of RRC_IDLE/INACTIVE Ues, includes at least the following configurations:
· One set of parameters configured for PDSCH for broadcast reception with GC-PDSCH
· One set of parameters configured for PDCCH for broadcast reception with GC-PDCCH
· FFS: whether some parameters configured for PDSCH/PDCCH are optional/needed for the supported cases of CFR.
· FFS: If necessary, depending on the cases supported, starting PRB and the number of PRBs 
· The reference for starting PRB is Point A. (Following the same approach to determine reference for starting PRB as that defined in AI8.12.1.)

Whether the CFR for MCCH and CFR for MTCH always have same locationAndBandwidth-Broadcast was discussed in last RAN1 meeting. We think the same BW for MCCH and MTCH can be the basic function for broadcast RRC_IDLE/INACTIVE UEs. One CFR for MTCH can be configured via MCCH, where different G-RNTIs share the same configuration parameters for group-common PDCCH and PDSCH. We suggest to send LS reply to RAN2 to clarify the CFR configuration for MCCH/MTCH.


Proposal 2: Send reply to RAN2 on LS R2-2201830: 
For RRC_IDLE/INACTIVE UEs,
· Only one CFR for MCCH with one PDCCH-Config-MCCH and one PDSCH-Config-MCCH can be configured via SIBx. 
· The search space for MCCH is configured in PDCCH-Config-MCCH.
· Only one CFR for MTCH with one PDCCH-Config-MTCH and one PDSCH-Config-MTCH can be configured via MCCH. 
· The search space for MTCH is configured in PDCCH-Config-MTCH.
· The frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.


2.3 TRS for Broadcast GC-PDCCH/PDSCH 

RAN1 has agreed to support beam sweeping for RRC_IDLE/INACTIVE UEs. If MCCH/MTCH will be used for broadcast configuration, the beam sweeping for MCCH/MTCH need to be further discussed.

· UE may assume the beam sweeping for MCCH/MTCH based on the following alternatives:
· Alt1: QCL is associated with SSB (similar as SIB)
· Alt2: QCL is associated with periodic TRS if configured in SIB for broadcast reception.
· TRS could be transmitted from serving cell or multiple cells which transmit the broadcast services in the SFN area (which cell is transmitting is transparent to UE).

In RANP#93-e, we have the following agreements [2]:
Agreement:
· The following aspects can be considered to be within the scope of the Rel-17 MBS WID and can be further discussed in the WGs with the aim of minimizing specification impacts:
· Configurable scrambling sequence initialization for PDCCH/PDSCH and DMRS sequence generator initialization for PDCCH/PDSCH for broadcast transmission (as supported for RRC_CONNECTED UE).
· Configuring TRS as QCL sources for broadcast transmission (as supported for RRC_CONNECTED UE).
· Note: For broadcast transmission, the presence of TRS would be optional from a network perspective. 
· Note: Any SFN operation is transparent to the UE

If broadcast is transmitted from the SFNed multiple cells, the channel estimation for GC-PDCCH/PDSCH using the QCL-source SSB is not correct, especially for the cell-edge UEs. It should be periodic TRS with the multiple cells. The time delay spread of multi-cell transmission is different from that of serving cell’s SSB. We need to configure a periodic TRS transmitted from the multiple SFNed cells in a broadcast CFR.  The TRS can still be QCL-ed with SSB at least in terms of timing, doppler shift. 
On the other hand, the GC-PDSCH for MTCH may be transmitted in the CFR with much wider bandwidth than SSB (e.g., Case A, C and E) and configured with modulation higher than QPSK. Even if the broadcast is transmission from single cell, the TRS is beneficial for the link budget of the broadcast demodulation.

Proposal 3: A list of periodic NZP CSI-RS resource sets for TRS can be configured in a CFR-Config-Broadcast for RRC_IDLE/INACTIVE UEs.
· UE may assume that the GC-PDCCH/PDSCH is QCL’d with periodic TRS if configured for broadcast.
· The TRS can be QCL-ed with SSB at least in terms of timing, doppler via SSB/MCCH.

2.4 Others
In previous RAN1 meeting,
The TP below for Section 10 of TS 38.213v17.0.0 is endorsed.
	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 neither pdcch-Config-MCCH nor pdcch-Config-MCCH MTCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for MTCH, on the primary cell of the MCG
---------------------------- Other parts are omitted. ----------------------------



It is supposed to say that SS#0 is used when no PDCCH for MCCH/MTCH is configured. So, there is a typo in agreed TP, where ‘not’ should be deleted in the TP as ‘neither PDCCH-Config-MCCH nor PDCCH-Config-MTCH is not provided’. Therefore, in the 38.213 spec, we should say ‘when PDCCH-Config-MCCH and PDCCH-Config-MTCH are not provided’ to reflect the same meaning.
Proposal 4: Endorse TP#1 for TS38213 to fix the typo of using SS#0 for MCCH/MTCH.
	TP#1 for TS38.213
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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 on the primary cell of the MCG 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 
-	searchSpaceZero in PDCCH-ConfigCommon, when pdcch-Config-MCCH and pdcch-Config-MTCH are not provided, for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI
*** Unchanged text is omitted ***



3. Conclusion               
	In this contribution, we discussed the basic functions of broadcast MCCH/MTCH with the following proposals: 

For broadcast and PBCH:
Proposal 1: For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and PBCH in PCell.


For CFR for MCCH and CFR for MTCH:
Proposal 2: Send reply to RAN2 on LS R2-2201830: 
For RRC_IDLE/INACTIVE UEs,
· Only one CFR for MCCH with one PDCCH-Config-MCCH and one PDSCH-Config-MCCH can be configured via SIBx. 
· The search space for MCCH is configured in PDCCH-Config-MCCH.
· Only one CFR for MTCH with one PDCCH-Config-MTCH and one PDSCH-Config-MTCH can be configured via MCCH. 
· The search space for MTCH is configured in PDCCH-Config-MTCH.
· The frequency resources of the CFR for MTCH are same as that of the CFR for MCCH.


For TRS of broadcast GC-PDCCH/PDSCH:
Proposal 3: A list of periodic NZP CSI-RS resource sets for TRS can be configured in a CFR-Config-Broadcast for RRC_IDLE/INACTIVE UEs.
· UE may assume that the GC-PDCCH/PDSCH is QCL’d with periodic TRS if configured for broadcast.
· The TRS can be QCL-ed with SSB at least in terms of timing, doppler via SSB/MCCH.

For SS#0 used for MCCH/MTCH:
Proposal 4: Endorse TP#1 for TS38213 to fix the typo of using SS#0 for MCCH/MTCH.
	TP#1 for TS38.213
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 on the primary cell of the MCG 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 
-	searchSpaceZero in PDCCH-ConfigCommon, when pdcch-Config-MCCH and pdcch-Config-MTCH are not provided, for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI
*** Unchanged text is omitted ***
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