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1 Introduction
In RAN Meeting #88-e a new working item was approved WID [1] targeting the RAN support of Multicast/ Broadcast Services (MBS) in R17.One of the key objective of this WID is to;
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

·  Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
During the latest RAN1 meetings (RAN1-105e), the following agreements have been reached on the issue related to specifying the basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [2]
Agreement:

· For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MCCH.

· For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, DCI format 1_0 is used as baseline for GC-PDCCH of MCCH and MTCH.

· FFS details of FDRA.

· For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs support the same CSS type for MCCH and MTCH.

· FFS support of different CSS types for MCCH and MTCH channels for broadcast reception.

· For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:

·   Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;

·   Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;

·   Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.
In this report we will further discuss some details on search space and DCI design for broadcast/multicast traffic and control channels (i.e., MCCH and MTCH channels) for RRC_IDLE/ RRC_INACTIVE states.
2 Discussion
According to a latest LS from RAN2 regarding broadcast session delivery and MCCH design [3], it has been pointed out that the scheduling of MCCH can be in the same BWP configured for other common broadcast control channels (i.e., the broadcast control channel (BCCH) which carries the system information (SI) messages and/or the paging control channel (PCCH) which carries the paging messages to UE). Under such considerations, the UE shall able to receive/monitor search spaces and DCIs of more than one broadcasts channels (e.g., MCCH and BCCH/PCCH) without a BWP switch. In our view, in order to reduce standardization efforts and UE complexity, it would be more favourable to consider for MCCH/MTCH, a design of common search space (CSS) and DCIs similar to that one used for other common broadcast channels (e.g., BCCH and PCCH) as discussed in the following subsections.  
2.1 Search Space Design for MCCH and MCTCH
Observation 1: In the current NR standard, the following search space configuration is applied for the common broadcast channels; for SI channel, a Type0/Type0A CSS is configured (i.e.., by either MIB/SIB1 or by other system information search space) with the DCI format (i.e., format 1_0)  scrambled by a system information-RNTI (SI-RNTI). Whereas; for paging channel, a Type2 CSS is configured (i.e., by paging search space) with the DCI format (i.e., format 1_0) scrambled by a paging RNTI (P-RNTI). As MCCH and MTCH are also belong to the common broadcast channels (i.e., they are also received by a group of UEs similar to SI and paging channel), the following search space configuration can be applied for MCCH and MTCH. 
1) For MCCH, a Type-0A CSS can be configured (i.e., by other system information (OSI) search space within the PDCCH common configuration) with a DCI format 1_0 scrambled by MCCH-RNTI to schedule the group common PDCCH/PDSCH carrying MCCH channel (Table 1). Alternatively, a new CSS type (e.g., Type-0X, X is integer) can be also configured (i.e., by a newly defined search space for MBS-SIB which carries MCCH configuration) with a DCI format 1_0 scrambled by MCCH-RNTI) to schedule group common PDCCH/PDSCH carrying MCCH channel (Table 1). 
2) And for MTCH, a Type-3 or a new Type CSS can be configured (i.e., by a search space with a search space type equal to common) with a DCI format 1_0 scrambled by group common- RNTI (G-RNTI) to schedule group common PDSCH carrying MTCH channel (Table 1).
 Based on the above observation, we propose to discuss the following CSS configuration options for MCCH and MTCH channels in RAN1:
· Proposal 1: Consider same CSS type used for SI, for MCCH or define a new search space for MBS-SIB which carries MCCH.
· Proposal 2: Support different or separate CSS types for MCCH and MTCH channels for broadcast reception. 
· Proposal 3: If proposal 2 is agreed, consider CSS type3 or define a new search space type for MTCH channel for broadcast reception.
Table1: Search space types for PTM configuration (i.e., MCCH and MTCH)
	Type
	Scrambling RNTI
	DCI format
	Configured by

	Common Search Space CSS
	Type0A
	MCCH -RNTI
	1_0
	Search Space for Other System Information (OSI)


	
	Type0X
	MCCH -RNTI
	1_0
	New search space for MBS-SIB which carries MCCH configuration 

	
	Type3/ New Type
	G-RNTI/MTCH
	 1_0
	New Search Space with a search space type equal to common 



2.2 DCI and RNTI mapping for MCCH and MTCH
Observation 2: In NR for the common broadcast channels, a different fixed values are assigned for RNTIs used to scramble DCIs addressed to a group of UEs or to all UEs.  For example, for system information a fixed value (i.e., FFFF hexadecimal or 65535 decimal) is assigned for the SI-RNTI to scramble the DCI format (i.e., format 1_0) used to schedule PDSCH carrying SI channel, and for paging a fixed value (i.e., FFFE hexadecimal or 65534 decimal) is assigned for P-RNTI to scramble the DCI format for the PDSCH carrying paging channel ;whereas,  for the common traffic channels any fixed value falling between (0001 to FFEF hexadecimal or 0001- 65519 decimal) can be assigned. Due to the fact that the DCIs for MCCH and MTCH are also addressed to a group of UEs or to all UEs similar to SI and paging channels, a same RNTI assignment strategy can be applied for MCCH and MCTH. Therefore, for MCCH and MTCH, the possible RNTI assignment can be as follow: 
1) A fixed value such as FFFD hexadecimal or 65533 decimal can be assigned for MCCH-RNTI to scramble the DCI format (i.e., format 1_0) used to schedule a group common PDCCH/PDSCH carrying MCCH channel;

2) And, a fixed value falling within the range between (0001 to FFEF hexadecimal or 0001- 65519 decimal) can be assigned for G-RNTI to scramble the DCI format (i.e., format 1_0) used to schedule a group common PDSCH carrying MTCH channel (Table 2). 
Based on the above, we kindly ask RAN1 to discuss the following RNTIs assignment options for MCCH and MTCH:
· Proposal 4: Assign a fixed value such as FFFD hexadecimal or 65533 decimal for MCCH-RNTI to scramble a DCI format 1_0 used to schedule group common PDCCH/PDSCH carrying MCCH channel. 
· Proposal 5: Assign any fixed value within the range between (0001 to FFEF hexadecimal or 0001- 65519 decimal) for G-RNTI to scramble a DCI format 1_0 used to schedule group common PDSCH carrying MTCH.
Table 2: Possible assignment configuration of RNTI values for MCCH and MTCH 
	RNTI
	DCI format
	Scheduling Application
	Value

	
	
	
	hex
	decimal

	MCCH-RNTI
	1_0 
	PDSCH for PTM control information configuration message on MCCH 
	FFFD
	65533

	G-RNTI
	1_0 
	PDSCH for  PTM dynamic transmission on MTCH
	0001 to FFEF
	0001- 65519


3 Conclusions 
In this report we have discussed some details about the search space and DCI design for multicast/broadcast control and traffic channels and made some observations, based on these observations we propose for RAN1 to kindly discuss the following proposals: 
· Proposal 1: Consider same CSS type used for SI, for MCCH or define a new search space for MBS-SIB which carries MCCH channel.
· Proposal 2: Support different or separate CSS types for MCCH and MTCH channels for broadcast reception. 

· Proposal 3: If proposal 2 is agreed, consider CSS type3 or define a new search space type for MTCH channel
· Proposal 4: Aassign a fixed value such as FFFD hexadecimal or 65533 decimal for MCCH-RNTI to scramble a DCI format 1_0 used to schedule group common PDCCH/PDSCH carrying MCCH channel. 
· Proposal 5: Assign any fixed value falling within the range between (0001 to FFEF hexadecimal or 0001- 65519 decimal) for G-RNTI to scramble a DCI format 1_0 used to schedule group common PDSCH carrying MTCH.
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