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Description of the issue
The MRB-PDCP-ConfigBroadcast defined in TS 38.331 contains mostly the PDCP SN size, the ROHC compression and the T-reordering values as follows:     
MRB-PDCP-ConfigBroadcast-r17 ::=     SEQUENCE {

    pdcp-SN-SizeDL-r17                   ENUMERATED {len12bits}                   OPTIONAL, -- Need S

    headerCompression-r17                CHOICE {

        notUsed                              NULL,

        rohc                                 SEQUENCE {

            maxCID-r17                           INTEGER (1..16)               DEFAULT 15,

            profiles-r17                         SEQUENCE {

                profile0x0000-r17                    BOOLEAN,

                profile0x0001-r17                    BOOLEAN,

                profile0x0002-r17                    BOOLEAN
           }

        }

    },

    t-Reordering-r17                     ENUMERATED {ms1, ms10, ms40, ms160, ms500, ms1000, ms1250, ms2750}    OPTIONAL -- Need S

}

This information is broadcast over MCCH per MRB basis i.e. 
MBS-SessionInfo-r17 ::=          SEQUENCE {

    mbs-SessionId-r17                TMGI-r17,

    g-RNTI-r17                       RNTI-Value,

    mrb-ListBroadcast-r17            MRB-ListBroadcast-r17,

    mtch-SchedulingInfo-r17          DRX-ConfigPTM-Index-r17                      OPTIONAL, -- Need S

    mtch-NeighbourCell-r17           BIT STRING (SIZE(maxNeighCellMBS-r17))       OPTIONAL, -- Need S

    pdsch-ConfigIndex-r17            PDSCH-ConfigIndex-r17                        OPTIONAL, -- Need S

    mtch-SSB-MappingWindowIndex-r17  MTCH-SSB-MappingWindowIndex-r17              OPTIONAL  -- Need R

}

MRB-ListBroadcast-r17 ::=            SEQUENCE (SIZE (1..maxNrofMRB-Broadcast-r17)) OF MRB-InfoBroadcast-r17

MRB-InfoBroadcast-r17 ::=            SEQUENCE {

    pdcp-Config-r17                      MRB-PDCP-ConfigBroadcast-r17,

    rlc-Config-r17                       MRB-RLC-ConfigBroadcast-r17,

    ...

}

This means that the gNB can broadcast over MCCH different PDCP configuration per MRB. This is logical given that different types of MBS QoS flows will be mapped to different MRBs.

Observation 1: Current MCCH allows to broadcast different PDCP configuration per MRB.

However, the current F1AP specification enables only one PDCP configuration common for all MRBs. 
Indeed, the broadcast setup request message sent for one MBS session currently contains only one MBS CU to DU RRC information IE, then a list of MRBs to be setup and for each MRB the MRB QoS Information.

9.2.13.1
BROADCAST CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of an MBS session context for a broadcast session, and establish an MBS-associated logical F1-connection.
Direction: gNB-CU ( gNB-DU. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.218
	
	YES
	reject

	MBS Service Area
	O
	
	9.3.1.222
	
	YES
	reject

	MBS CU to DU RRC Information
	M
	
	9.3.1.225
	
	YES
	reject

	S-NSSAI
	M
	
	9.3.1.38
	
	YES
	reject

	Broadcast MRB To Be Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>MRB QoS Information
	M
	
	9.3.1.45
	
	-
	


The MBS CU to DU RRC Information IE contains only one MRB PDCP Broadcast IE as follows:

9.3.1.225
MBS CU to DU RRC Information
This IE indicates the MBS CU to DU RRC Information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Broadcast Cell List
	M
	
	
	

	>MBS Broadcast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI

9.3.1.12
	

	>>mtch-neighbourCell
	O
	
	OCTET STRING
	mtch-neighbourCell, as defined in TS 38.331[8]

	MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]


And this RRC MRB-PDCP-ConfigBraodcast IE in TS 38.331 can encode only one MRB PDCP configuration as previously described:
MRB-PDCP-ConfigBroadcast-r17 ::=     SEQUENCE {

    pdcp-SN-SizeDL-r17                   ENUMERATED {len12bits}                   OPTIONAL, -- Need S

    headerCompression-r17                CHOICE {

        notUsed                              NULL,

        rohc                                 SEQUENCE {

            maxCID-r17                           INTEGER (1..16)               DEFAULT 15,

            profiles-r17                         SEQUENCE {

                profile0x0000-r17                    BOOLEAN,

                profile0x0001-r17                    BOOLEAN,

                profile0x0002-r17                    BOOLEAN
           }

        }

    },

    t-Reordering-r17                     ENUMERATED {ms1, ms10, ms40, ms160, ms500, ms1000, ms1250, ms2750}    OPTIONAL -- Need S

}

Observation 2: current F1AP only enables a common PDCP configuration for all MRBs which is an unwanted restriction given that different PRBs represents different types of QoS flows.

Possible Solutions

Option 1

In order to match RRC, the F1AP MBS CU to DU RRC Information IE should have been included in the list of MRB IDs as follows:
9.2.13.1
BROADCAST CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of an MBS session context for a broadcast session, and establish an MBS-associated logical F1-connection.
Direction: gNB-CU ( gNB-DU. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.218
	
	YES
	reject

	MBS Service Area
	O
	
	9.3.1.222
	
	YES
	reject

	
	
	
	
	
	
	

	S-NSSAI
	M
	
	9.3.1.38
	
	YES
	reject

	Broadcast MRB To Be Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>MRB QoS Information
	M
	
	9.3.1.45
	
	-
	

	     >>MBS CU to DU RRC Information
	M
	
	9.3.1.225
	
	YES
	reject


However, this change is NBC.

Option 2: refine the MBS CU to DU RRC Information to include not one but multiple RRC MRB-PDCP-ConfigBroadcast IEs:
9.3.1.225
MBS CU to DU RRC Information
This IE indicates the MBS CU to DU RRC Information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Broadcast Cell List
	M
	
	
	

	>MBS Broadcast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI

9.3.1.12
	

	>>mtch-neighbourCell
	O
	
	OCTET STRING
	mtch-neighbourCell, as defined in TS 38.331[8]

	MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]


This option can be made backwards compatible by adding the list of multiple RRC MRB-PDCP-ConfigBroadcast IEs further in the MBS CU to DU RRC Information without removing the existing RRC MRB-PDCP-ConfigBroadcast IE as follows:
9.3.1.225
MBS CU to DU RRC Information
This IE indicates the MBS CU to DU RRC Information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Broadcast Cell List
	M
	
	
	

	>MBS Broadcast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI

9.3.1.12
	

	>>mtch-neighbourCell
	O
	
	OCTET STRING
	mtch-neighbourCell, as defined in TS 38.331[8]

	MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]

	MBS Broadcast MRB List
	O
	
	
	

	>MBS Broadcast MRB Item
	
	1 .. <maxCellingNBDU>
	
	

	  >>MRB ID
	M
	
	NR CGI

9.3.1.12
	

	  >>MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]

	
	
	
	
	


Proposal 1: It is proposed to correct F1AP to align with RRC and RAN3 to decide between option 1 or option 2, depending if a non-backwards compatible change is acceptable or not. 
Conclusion
This paper has shown that F1AP needs to be corrected to align with RRC and has made following proposal:

Proposal 1: It is proposed to correct F1AP to align with RRC and RAN3 to decide between option 1 or option 2, depending if a non-backwards compatible change is acceptable or not. 

If a non-backwards compatible change is not acceptable, then the following correction is proposed as per option 2:
 9.3.1.225
MBS CU to DU RRC Information
This IE indicates the MBS CU to DU RRC Information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Broadcast Cell List
	M
	
	
	

	>MBS Broadcast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI

9.3.1.12
	

	>>mtch-neighbourCell
	O
	
	OCTET STRING
	mtch-neighbourCell, as defined in TS 38.331[8]

	MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]

	MBS Broadcast MRB List
	M
	
	
	

	>MBS Broadcast MRB Item
	
	1 .. <maxCellingNBDU>
	
	

	  >>MRB ID
	M
	
	NR CGI

9.3.1.12
	

	  >>MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]

	
	
	
	
	


The CR for TS 38.473 for option 2 is presented in [4].
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