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Introduction

The work item on Enhancements of NR Multicast and Broadcast services has been agreed in [2]. This RAN3 scope matches the ongoing discussions in SA2 concerning release 18 key issue 1.
At the RAN3#121, the following agreements were made:
· Introduce Multicast CU to DU RRC Information IE in F1AP Multicast Context Setup/Modification Request message.
· Include PDCP configuration and (multicast specific) mtch-neighbourCell in Multicast CU to DU RRC Information IE.

· gNB-CU indicates Multicast session status (active, deactivated) to gNB-DU via F1AP Multicast Context Setup/Modification Request messages.

· Enable providing the (multicast specific) MBS Neighbour cell list in F1AP to the DU.

· CU/CU-CP makes the final decision on whether to enable/disable “Inactive reception” mode for specific multicast session. 

· FFS on the aspects of this decision (e.g. per cell, per DU, per session, per UE, etc.)

· An indication should be introduced in F1AP Group Paging message to inform DU that inactive reception is allowed for this MBS session and thereby DU could notify UE via Uu Group Paging message.

At the last RAN3#121bis, the following agreements were further made:

· Introduce the thresholdIndex IE in Multicast CU to DU RRC Information IE per cell.

· Both of the following two options are adopted to support PTM configuration provision during RRC Release procedure in split gNB scenario:

· Option 1: CU retrieves the PTM configuration from DU via CU initiated Multicast context setup/modification procedure.

· Option 2: During active MBS multicast sessions, the DU always ensures that the CU is provided with the latest PTM configuration via a new DU initiated Multicast context modification procedure.

· F1AP should support to enable/disable “Inactive reception” mode for specific multicast session on per cell level. FFS on implicit or explicit indication to enable/disable “Inactive reception” mode. 
· In case MCCH is configured, enable/disable “Inactive reception” mode means, CU decides and informs DU about start/stop of PTM configuration broadcast over MCCH? Check RAN2 progress.

· Stop the discussion on the assistance information from DU to CU on enable inactive reception.

· FFS on whether/how to exchange the ongoing MBS service.

This paper provides our view on the remaining open issues and some associated TP for TS 38.423 and TS 38.300.
Description
1. NG changes
a. Which NG message to send 5GC assistance information?
RAN3 has received the LS in S2-2311680 from SA2 for providing assistance information during handovers. SA2 discussed in which message available MBS Assistance Information is provided from SMF to target NG-RAN for Xn-based handover or Connection Resume from an MBS supporting source RAN node towards an MBS supporting target RAN node.

There are two possible options:

· Option 1: within the PATH Switch ACK.

· Option 2: With a PDU session modification after the completion of the handover or Connection Resume.

When both source and target NG-RAN nodes are MBS supporting nodes, the MBS Session information is sent whithin source to target container, therefore the target NG-RAN node doesn’t need SMF to send this MBS Session Information via the PDU Session modification.

If option 1 is adopted, then the PDU Session modification sent by SMF after Xn hanodver has no more justification and can be skipped. If instead option 2 is adopted, then after every Xn handover a PDU session modification must be sent.
Therefore, considering the number of Xn handovers, the option 1 presents a high signalling gain.
Proposal 1: agree to use Path Switch Request Acknowledge message and send the LS reply in tdoc [3]. 
b. Activation indication in NG group paging?
The current NG Group Paging procedure clearly indicates that it indicates already activation of an MBS Session as can be seen from TS 38.413 section 8.5.2.

8.5.2
Multicast Group Paging

8.5.2.1
General

The purpose of the Multicast Group Paging procedure is to enable the AMF to notify CM-IDLE UEs which have joined a multicast MBS session about its activation. The procedure uses non-UE associated signalling.

There is therefore no justification for an additional “activation indicator” in the NG Group Paging message.

Moreover, even if NG Group Paging was misused for an MBS session release, nothing is broken even with release 18 NG-RAN nodes: 

· RRC idle UEs will get connected, then they receive PDU session modification with MBS session release.

· RRC_INACTIVE UEs may stay inactive, but NG-RAN will send individual RAN paging upon receiving the individual NG PDU session modification messages, and these UEs will eventually also get RRC connected. 

Proposal 2: no need of an “Activation Indication” in the NG Group Paging message.

2. Xn changes
a. Activation indication in Xn group paging?
The Xn Paging message is used for UEs in RRC Inactive state.
If an MBS Session is released, individual NG PDU Session Modification request message will be used, which would trigger individual Xn Paging message for each of the RRC Inactive UE. The Xn Group Paging message is therefore only used when the anchor gNB receives an NG Activation Request, at activation time.

There is therefore no need of an additional “activation indicator” in the Xn Group Paging message.

Proposal 3: no need of an “Activation Indication” in Xn RAN Group Paging message.
b. Exchange NCL configuration over Xn
RAN2 has recently agreed that a given cell will broadcast the neighbor cell list to help UE: 

The neighbour cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.

This RAN2 agreement is reflected in the last version of the RAN2 running CR for TS 38.300 (version 13) in section 16.10.5.3.x as follows:

The gNB may indicate in the multicast MCCH of current serving cell the list of neighbour cells providing the same MBS multicast service(s) for UEs in RRC_INACTIVE state as provided in the serving cell
Indeed, when a UE is heading in RRC inactive state towards a neighbor cell, it normally re-selects the neighbor cell, reads MCCH to find the PTM configuration of the new cell, especially when the neighbor cell belongs to different gNB since the PTM configuration would not be known (not exchanged over Xn).

If UE finds the PTM configuration over MCCH then UE can continue receiving the service without going RRC connected as per previous RAN2 agreement. If instead the UE does not find the PTM configuration after reading MCCH, it needs to re-connect but UE has lost time reading MCCH. 

It is therefore very beneficial for gNBs to broadcast for each serving cell the list of multicast services for which reception in RRC inactive state has been enabled in neighbor cells, as per RAN2 agreement above.
It is also important to notice that RAN2 did not differentiate in their agreement between intra-gNB neighbour cells and inter-gNB neighbour cells. Therefore, the need to exchange this information over Xn to be compliant with RAN2 agreement.

Proposal 4: add for each served NR Neighbor Cell in Xn setup/RAN configuration update message the list of multicast session(s) for which reception in RRC inactive state has been activated.

3. F1 changes
a. F1 group paging
There is the remaining editor’s note for the new indicator. 

Editor’s Note: This IE follows the RAN2 decision to Introduce a new indication per tmgi in the group paging which informs Rel-18 UEs having a valid PTM configuration to receive the multicast in RRC_INACTIVE.

IE name, codepoint name, and semantics are FFS.
The coding needs to be confirmed and from F1AP perspective the simple enumerated (true) can be confirmed and FFS needs to be removed. Moreover, the semantic description of the indicator is not fully correct and needs also some update.
	Indication for multicast RRC_INACTIVE reception
	O
	
	ENUMERATED (true, ...)
	Indicates whether Rel-18 UEs in RRC_INACTIVE state are allowed to receive the multicast session without transitioning to RRC connected.

	YES
	ignore


Proposal 5: Remove the editor’s note and add relevant semantic description for the Indication for Multicast RRC_INACTIVE Reception IE.
b. Delivering new SIB
RAN2 has agreed:

RAN2#121 Agreement:

· We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)

· Multicast MCCH configuration is provided via new SIB. 

The new SIBxx needs to be introduced in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.
Proposal 6: add the new SIBx in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.

c. New Multicast Context Notification procedure
At last RAN3#121bis the following agreement was taken for the PTM configuration to UE in RRC release:
· Both of the following two options are adopted to support PTM configuration provision during RRC Release procedure in split gNB scenario:

· Option 1: CU retrieves the PTM configuration from DU via CU initiated Multicast context setup/modification procedure.

· Option 2: During active MBS multicast sessions, the DU always ensures that the CU is provided with the latest PTM configuration via a new DU initiated Multicast context modification procedure.

To implement option 2, the new Multicast Context Notification procedure was agreed at RAN3#121bis.

The description of Multicast Context Notification procedure currently says that it is restricted to active multicast sessions:
The purpose of the Multicast Context Notification is to inform the gNB-CU about changes in the multicast context configuration during an active Multicast MBS session.

However, we assume that the PTM configuration is always available whenever the inactive reception mode is enabled, also when the multicast session is deactivated. gNB-DU may update the gNB-CU also during deactivated state. The gNB-CU should always receive the latest PTM configuration.

Proposal 7: update the description of the Multicast Context Notification procedure as follows:

 The purpose of the Multicast Context Notification is to inform the gNB-CU about changes in the multicast context configuration during an Multicast MBS session.

d. Encoding of the DU to CU RRC Information
The DU to CU RRC Information IE is intended to be used to provide the PTM configuration for the two agreed option 1 and option 2 above. This means either in response of a query from gNB-CU (option 1) or as a “push” of new configuration by the gNB-DU (option 2). 

There is currently an editor’s note concerning the encoding of the DU to CU RRC Information:

Editor’s Note: whether both Multicast Configuration related IEs could be also encoded in a CHOICE structure could be considered in future discussions.
Since the structure is different for these two scenarios which are mutually exclusive, we prefer a choice structure. 

Proposal 8: remove the editor’s notes and update the tabular and asn.1 of the DU to CU RRC Information with a choice structure. 

e. CU to DU RRC Information: Informing DU of CU decision to enable/disable “inactive reception” mode 
At last RAN3#121, RAN3 agreed that CU CP is the node to ultimately decide whether the reception mode in RRC inactive is activated or not:
· CU/CU-CP makes the final decision on whether to enable/disable “Inactive reception” mode for specific multicast session. 
· FFS on the aspects of this decision (e.g. per cell, per DU, per session, per UE, etc.)
Then RAN3 agreed at last RAN3#121bis that the granularity is per cell and should be signaled to the gNB-DU:
· F1AP should support to enable/disable “Inactive reception” mode for specific multicast session on per cell level. FFS on implicit or explicit indication to enable/disable “Inactive reception” mode. 
For the remaining FFS in blue above, if the CU CP decides to activate the reception mode in RRC inactive, there are two ways to inform the DU:
· Option 1: Implicit: gNB-CU implicitly informs the gNB-DU that reception in RRC inactive is enabled when adding/removing the PTM configuration to/from the DU

· Option 2: Explicit: add an additional explicit new ‘Inactive Reception Enabled” IE in the F1 MC Modification Request.

Option 1 seems good enough. In our understanding if reception in inactive mode is enabled in a cell then there should be the PTM configuration available. This is true regardless if this MCCH is deployed in the network or not. If MCCH is deployed, then the PTM configuration is broadcast over MCCH when reception in inactive mode is enabled.
Proposal 9: The gNB-CU CP indicates to the gNB-DU the turn on/off of reception mode in RRC inactive by adding/removing the PTM configuration in F1 MC Setup/modification request (MC CU to DU RRC Information).
f. CU to DU RRC Information: Encoding of the Neighbor Cell List and Threshold List
In our view, it is better to couple in multicast context procedure:

· The Neighbor cell bitmap of NR-CGI with the neighbor Cell List IE

· The Threshold index with the Threshold List

Proposal 10: Include the Neighbor Cell List IE and the Threshold List IE into the Multicast CU to DU RRC Information IE.

Conclusion and Proposals
This paper has investigated the remaining open issues related to the feature of Reception in RRC_INACTIVE state and makes the following proposals:

1. NG changes
Proposal 1: agree to use Path Switch Request Acknowledge message and send the LS reply in tdoc [3]. 
Proposal 2: no need of an “Activation Indication” in the NG Group Paging message.

2. Xn changes
Proposal 3: no need of an “Activation Indication” in Xn RAN Group Paging message.

Proposal 4: add for each served NR Neighbor Cell in Xn setup/RAN configuration update message the list of multicast session(s) for which reception in RRC inactive state has been activated.

3. F1 changes
Proposal 5: Remove the editor’s note and add relevant semantic description for the Indication for Multicast RRC_INACTIVE Reception IE.
Proposal 6: add the new SIBx in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.

Proposal 7: update the description of the Multicast Context Notification procedure as follows:

 The purpose of the Multicast Context Notification is to inform the gNB-CU about changes in the multicast context configuration during an Multicast MBS session.

Proposal 8: remove the editor’s notes and update the tabular and asn1 of the DU to CU RRC Information with a choice structure. 

Proposal 9: The gNB-CU CP indicates to the gNB-DU the turn on/off of reception mode in RRC inactive by adding/removing the PTM configuration in F1 MC Setup/modification request (MC CU to DU RRC Information).
Proposal 10: Include the Neighbor Cell List IE and the Threshold List IE into the Multicast CU to DU RRC Information IE.

The Reply LS in in tdoc [3].

Besides, TPs for draft CR for TS 38.423 (for Xn changes above), TS 38.300 and TS 38.473 (for F1 changes) are presented below to capture the agreements for the respective baseline CR(s).
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Annex A: TP for TS 38.423
not modified
9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	· Not modified -
	
	
	
	
	
	

	Additional Measurement Timing Configuration List
	O
	1 .. <maxnoofMTCItems>
	
	
	YES
	ignore

	>Measurement Timing Configuration Index
	M
	
	INTEGER (0..16)
	“0” refers to the configuration contained in the Measurement Timing Configuration IE.

Any value between “1” and “16” refers to a configuration within the Additional Measurement Timing Configuration List IE. 
	–
	

	>CSI- RS MTC Configuration List
	M
	1 .. <maxnoofCSIRSconfigurations>
	
	This list explicitly expresses the CSI-RS configurations contained in the MTC
	–
	

	>>CSI-RS Index
	M
	
	INTEGER (0..95)
	Index of CSI-RS as in MTC
	–
	

	>>CSI-RS Status
	M
	
	ENUMERATED (activated, deactivated, …)
	This IE indicates the CSI-RS transmission status of the configuration.
	–
	

	>>CSI-RS Neighbour List
	O
	1 .. <maxnoofCSIRSneighbourCells>
	
	This list expresses the cells and CSI-RSs neighbouring the CSI-RS in the CSI-RS Index IE.
	–
	

	>>>NR CGI
	M
	
	9.2.2.7
	
	–
	

	>>>CSI-RS MTC Neighbour List
	O
	1 .. < maxnoofCSIRSneighbourCellsInMTC>
	
	This list expresses the CSI-RSs served by the NR CGI, which are neighbouring the CSI-RS of the served cell and contained in the MTC indicated by the neighbouring NR cell.
	–
	

	>>>>CSI-RS Index
	M
	
	INTEGER (0..95)
	
	–
	

	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselectionRedCap is broadcast in the SIB1  message of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in the SIB1 message, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 

third bit = halfDuplex,

other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore

	Multicast sessions with RRC_INACTIVE Reception Activated
	
	0..<maxnoofMBSsessions>
	
	Indicates the Multicast sessions for which the reception in RRC inactive state is activated.
	YES
	ignore

	>MBS Session ID
	M
	
	9.2.3.146
	
	–
	


Not modified
9.3.5
Information Element definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

XnAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
Not modified

id-BeamMeasurementsReportConfiguration,

id-CoverageModificationCause,

id-UERLFReportContainerLTEExtension,

id-ExcessPacketDelayThresholdConfiguration,


id-Full-and-Short-I-RNTI-Profile-List,

id-QosFlowMappingIndication,

id-ActivatedMBSSessionsWithRRCInactive,

maxEARFCN,


maxnoofAllowedAreas,

Not modified
-- A

ActivatedMBSSessionsWithRRCInactive ::= SEQUENCE (SIZE(1..maxnoofMBSSessions)) OF MBS-Session-ID
AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated ::= SEQUENCE (SIZE(1..maxnoofTargetSNsMinusOne)) OF AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated-Item
Not modified
-- Served Cells NR IEs

ServedCellInformation-NR ::= SEQUENCE {


nrPCI







NRPCI,


cellID







NR-CGI,


tac








TAC,


ranac







RANAC





OPTIONAL,


broadcastPLMN





BroadcastPLMNs,


nrModeInfo






NRModeInfo,


measurementTimingConfiguration

OCTET STRING,


connectivitySupport




Connectivity-Support,



iE-Extensions





ProtocolExtensionContainer { {ServedCellInformation-NR-ExtIEs} } OPTIONAL,


...

}

ServedCellInformation-NR-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


{ ID id-BPLMN-ID-Info-NR



CRITICALITY ignore
EXTENSION BPLMN-ID-Info-NR





PRESENCE optional }|


{ ID id-ConfiguredTACIndication


CRITICALITY ignore
EXTENSION ConfiguredTACIndication



PRESENCE optional }|


{ ID id-SSB-PositionsInBurst


CRITICALITY ignore
EXTENSION SSB-PositionsInBurst




PRESENCE optional }|


{ ID id-NRCellPRACHConfig



CRITICALITY ignore
EXTENSION NRCellPRACHConfig





PRESENCE optional }|


{ ID id-NPN-Broadcast-Information

CRITICALITY reject
EXTENSION NPN-Broadcast-Information


PRESENCE optional }|


{ ID id-CSI-RSTransmissionIndication
CRITICALITY ignore
EXTENSION CSI-RSTransmissionIndication

PRESENCE optional } |


{ ID id-SFN-Offset





CRITICALITY ignore
EXTENSION SFN-Offset






PRESENCE optional }|


{ ID id-Supported-MBS-FSA-ID-List

CRITICALITY ignore
EXTENSION Supported-MBS-FSA-ID-List


PRESENCE optional }|


{ ID id-NR-U-ChannelInfo-List
CRITICALITY ignore
EXTENSION NR-U-ChannelInfo-List
PRESENCE optional }|


{ ID id-Additional-Measurement-Timing-Configuration-List

CRITICALITY ignore
EXTENSION Additional-Measurement-Timing-Configuration-List

PRESENCE optional }|

{ ID id-Redcap-Bcast-Information

CRITICALITY ignore
EXTENSION Redcap-Bcast-Information


PRESENCE optional }|


{ ID id-ActivatedMBSSessionsWithRRCInactive
CRITICALITY ignore
EXTENSION ActivatedMBSSessionsWithRRCInactive


PRESENCE optional },


...

}

SFN-Offset ::= SEQUENCE {


sFN-Time-Offset




BIT STRING (SIZE(24)),


iE-Extensions

ProtocolExtensionContainer { {SFN-Offset-ExtIEs} } OPTIONAL,


...

}

SFN-Offset-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {



...

}

Not modified
9.3.7
Constant definitions

-- ASN1START

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

XnAP-Constants {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
Not modified
id-UERLFReportContainerLTEExtension









ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration








ProtocolIE-ID ::= 371

id-HashedUEIdentityIndexValue











ProtocolIE-ID ::= 372

id-QosFlowMappingIndication












ProtocolIE-ID ::= 373

id-Full-and-Short-I-RNTI-Profile-List









ProtocolIE-ID ::= 374
id-ActivatedMBSSessionsWithRRCInactive








ProtocolIE-ID ::= xxx

END

-- ASN1STOP

Annex B: TP for TS 38.300

16.10.5
Multicast Handling

16.10.5.1
Session Management

There are two delivery modes as specified in TS 23.247 [45]:

-
5GC Shared MBS traffic delivery;

-
5GC Individual MBS traffic delivery.

As specified in TS 23.247 [45], if the gNB supports MBS, the network shall use the 5GC Shared MBS traffic delivery in which case an MBS Session Resource context for a multicast session is setup in the gNB when the first UE joins the multicast session.

For 5GC Shared MBS traffic delivery mode, shared NG-U resources are used to provide MBS user data to the gNB. The gNB initiates the Multicast Distribution Setup procedure towards the 5GC, to allocate shared NG-U resources for a multicast session. In case multiple MBS session areas as specified in TS 23.247 [45] are associated with the same multicast session for location dependent MBS services, multiple NG-U shared resources are established for the same multicast session per MBS Area Session ID served by the gNB.

A shared NG-U resource applies one of the following transport options:

-
unicast transport;

-
multicast transport.

For 5GC Shared MBS traffic delivery an MBS Session Resource comprises one or several MRBs. If minimisation of data loss is applied for a given MRB, synchronisation of allocation of PDCP COUNT values is applied by either or a combination of the following methods:

-
derivation of the PDCP COUNT values by means of a DL MBS QFI Sequence Number provided on NG-U. Synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB among gNBs are achieved by means of network implementation.

-
deployment of a Shared NG-U Termination at NG-RAN, shared among gNBs, which comprises a common entity for assignment of PDCP COUNT values. Synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB among gNBs may be achieved by means of network implementation.

If PDCP COUNT values are derived from a DL MBS QFI Sequence Number provided on NG-U and only one QoS Flow is mapped to an MRB, the gNB shall set the PDCP COUNT value of PDCP PDU to the value of the DL MBS QFI Sequence Number provided with the received packet over NG-U. If PDCP COUNT values are derived from a DL MBS QFI Sequence Number provided on NG-U and multiple QoS Flows are mapped to an MRB, the gNB may derive the PDCP COUNT value of the PDCP PDU from the sum of the DL MBS QFI Sequence Numbers of the QoS Flows mapped to this MRB.
NOTE:
Synchronisation of PDCP COUNT values in case user data for MBS QoS flows mapped to the same MRB arrive over NG-U at different gNBs in different order or in case of loss of data over NG-U, and related handling of minimisation of data loss is left to implementation.

For a UE able to receive multicast session data in RRC_INACTIVE state, the gNB decides the RRC state within which the UE receives multicast session data. The QoS requirements of the multicast session apply regardless of the RRC state within which the UE receives multicast session data.

As specified in TS 23.247 [45], the gNB may receive from the 5GC for a UE MBS Assistance Information associated with a multicast MBS session, which assists the gNB in configuring the UE properly. The MBS Assistance Information indicates that the UE is expected to require dedicated resources very frequently. Based on this information, the gNB may decide the RRC state of the UE. 

gNBs may exchange over Xn the list of services supported by neighbour cells for which reception in RRC inactive state has been activated. 
Annex D: TP for TS 38.473

8.14.A
Multicast Context Notification

8.14.A.1
General

The purpose of the Multicast Context Notification is to inform the gNB-CU about changes in the multicast context configuration during a multicast MBS session.

The procedure uses MBS-associated signalling.

8.14.A.2
Successful Operation

Not modified
9.2.14.1
MULTICAST GROUP PAGING

This message is sent by the gNB-CU and is used to request the gNB-DU to multicast group page UEs.

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
	ignore

	MBS Session ID
	M
	
	9.3.1.218
	
	YES
	reject

	UE Identity List for Paging
	
	0..1
	
	
	YES
	ignore

	>UE Identity for Paging Item
	
	1..<maxnoofUEIDforPaging>
	
	
	-
	

	>>UE Identity Index value
	M
	
	9.3.1.39
	
	-
	

	>>Paging DRX 


	O
	
	9.3.1.40
	
	-
	

	MC Paging Cell List 
	
	0..1
	
	
	YES
	ignore

	>MC Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Indication for Multicast RRC_INACTIVE Reception
	O
	
	ENUMERATED (true, ...)
	Indicates whether Rel-18 UEs in RRC_INACTIVE state are allowed to receive the multicast session without transitioning to RRC connected. 

	YES
	ignore


	Range bound
	Explanation

	maxnoofUEIDforPaging
	Maximum no. of UE ID for multicast group paging. Value is 4096.

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 


Not modified
9.3.1.18
gNB-DU System Information

This IE contains the system information generated by the gNB-DU.

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

	MIB message
	M
	
	OCTET STRING
	Includes the MIB message, as defined in subclause 6.2.2 in TS 38.331 [8].


	-
	

	SIB1 message
	M
	
	OCTET STRING
	Includes the SIB1 message, as defined in subclause 6.2.2 in TS 38.331 [8].


	-
	

	SIB12 message
	O
	
	OCTET STRING
	Includes the SIB12 IE, as defined in subclause 6.3.1 in TS 38.331 [8].
	YES
	ignore

	SIB13 message
	O
	
	OCTET STRING
	Includes the SIB13 IE, as defined in subclause 6.3.1 in TS 38.331 [8].
	YES
	ignore

	SIB14 message
	O
	
	OCTET STRING
	Includes the SIB14 IE, as defined in subclause 6.3.1 in TS 38.331 [8].
	YES
	ignore

	SIB10 message
	O
	
	OCTET STRING
	Includes the SIB10 IE, as defined in subclause 6.3.1 in TS 38.331 [8].
	YES
	ignore

	SIB17 message
	O
	
	OCTET STRING
	Includes the SIB17 IE, as defined in subclause 6.3.1 in TS 38.331 [8]
	YES
	ignore

	SIB20 message
	O
	
	OCTET STRING
	Includes the SIB20 IE, as defined in subclause 6.3.1 in TS 38.331 [8]
	YES
	ignore

	SIB15 message
	O
	
	OCTET STRING
	Includes the SIB15 IE, as defined in subclause 6.3.1 in TS 38.331 [8].
	YES
	ignore

	SIBX message
	O
	
	OCTET STRING
	Includes the SIBX IE, as defined in subclause 6.3.1 in TS 38.331 [8].
	YES
	ignore


Not modified
9.3.1.x1
Multicast CU to DU RRC Information
This IE indicates the multicast specific CU to DU RRC Information.


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

	MBS Multicast Cell List
	
	FFS
	
	

	>MBS Multicast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI 9.3.1.12
	

	>>MBS Neighbor Cell List
	O
	
	OCTET STRING
	Includes the MBS-NeighbourCellList IE, as defined in TS 38.331 [8].

	>>RRC Multicast MTCH Neighbour Cell Information
	O
	
	OCTET STRING
	Includes the mtch-NeighbourCell in the MBS-SessionInfoListMulticast IE as specified in TS 38.331 [8].

	>>ThresholdList
	O
	
	OCTET STRING
	Includes the thresholdMBS-List IE, as defined in TS 38.331 [8].

	>>ThresholdIndex
	O
	
	INTEGER (0..maxnoofThresholdMBS)
	Corresponds to the thresholdIndex as specified in TS 38.331 [8].

Editor’s Note: to be aligned with running RRC CR.

	>>MBS Multicast Configuration Request
	O
	
	ENUMERATED (query, ...)
	

	MBS Multicast MRB List
	
	FFS
	
	

	>MBS Multicast MRB Item
	
	1 .. <maxnoofMRBs>
	
	

	>>MRB ID
	M
	
	9.3.1.224
	

	>>MRB PDCP Config Broadcast
	M
	
	OCTET STRING
	Includes the MRB-PDCP-ConfigBroadcast IE, as defined in TS 38.331 [8]. 


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofMRBs
	Maximum no. MRBs allowed to be setup for one MBS session, the maximum value is 32.

	maxnoofThresholdMBS
	Maximum no. thresholds configured in a cell. Value is 64. Editor’s Note: value is FFS.


9.3.1.x11
Multicast DU to CU RRC Information
This IE indicates the multicast specific DU to CU RRC Information.


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

	CHOICE Multicast DU to CU RRC Information
	M
	
	
	

	>Response
	
	
	
	

	>>DU to CU RRC Information Response
	M
	
	9.3.1.y1
	

	>Notification
	
	
	
	

	>>DU to CU RRC Information Notification
	M
	
	9.3.1.y2
	


9.3.1.y1
Multicast DU to CU RRC Information Response
This IE indicates the multicast specific DU to CU RRC Information in response to a request.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Multicast Cell List
	
	0..1
	
	

	>MBS Multicast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI 9.3.1.12
	

	>>MBS Multicast Configuration Response Information
	O
	
	9.3.1.x12
	

	
	
	
	
	


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


9.3.1.y2
Multicast DU to CU RRC Information Notification
This IE indicates the multicast specific DU to CU RRC Information sent as a notification.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Multicast Cell List
	
	0..1
	
	

	>MBS Multicast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI 9.3.1.12
	

	>>MBS Multicast Configuration Notification
	O
	
	OCTET STRING
	Includes the MBSMulticastConfiguration message as defined in TS 38.331 [8].


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.


Not modified
9.4.5
Information Element Definitions

-- ASN1START 

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

F1AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

id-nrofSymbolsExtended,


id-repetitionFactorExtended,


id-startRBHopping,


id-startRBIndex,


id-transmissionCombn8,


id-ServCellInfoList,

id-SIBX-message,


maxNRARFCN,


maxnoofErrors,

Not modified
GNB-DU-Served-Cells-Item ::= SEQUENCE {


served-Cell-Information

Served-Cell-Information,


gNB-DU-System-Information
GNB-DU-System-Information
OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { GNB-DU-Served-Cells-ItemExtIEs} }
OPTIONAL,


...

}

GNB-DU-Served-Cells-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-DU-System-Information ::= SEQUENCE {


mIB-message

MIB-message,


sIB1-message

SIB1-message,


iE-Extensions




ProtocolExtensionContainer { { GNB-DU-System-Information-ExtIEs } } OPTIONAL,


...

}

GNB-DU-System-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


{ ID id-SIB12-message

CRITICALITY ignore
EXTENSION SIB12-message

PRESENCE optional}|


{ ID id-SIB13-message

CRITICALITY ignore
EXTENSION SIB13-message

PRESENCE optional}|


{ ID id-SIB14-message

CRITICALITY ignore
EXTENSION SIB14-message

PRESENCE optional}|


{ ID id-SIB10-message

CRITICALITY ignore
EXTENSION SIB10-message

PRESENCE optional}|


{ ID id-SIB17-message

CRITICALITY ignore
EXTENSION SIB17-message

PRESENCE optional}|


{ ID id-SIB20-message

CRITICALITY ignore
EXTENSION SIB20-message

PRESENCE optional}|


{ ID id-SIB15-message

CRITICALITY ignore
EXTENSION SIB15-message

PRESENCE optional}|

{ ID id-SIBX-message

CRITICALITY ignore
EXTENSION SIBX-message

PRESENCE optional},


...

}

GNB-DUConfigurationQuery ::= ENUMERATED {true, ...}

Not modified
MBSMulticastF1UContextDescriptor ::= SEQUENCE {


multicastF1UContextReferenceF1

MulticastF1UContextReferenceF1,


mc-F1UCtxtusage 
ENUMERATED {ptm, ptp, ptp-retransmission, ptp-forwarding, ...},


mbsAreaSession





MBS-Area-Session-ID



OPTIONAL,


iE-Extensions

ProtocolExtensionContainer
{{MBSMulticastF1UContextDescriptor-ExtIEs}} OPTIONAL,


...
}

MBSMulticastF1UContextDescriptor-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
MBSMulticastSessionState ::= ENUMERATED {active, inactive, ...}

MulticastCU2DURRCInfo

::= SEQUENCE {


mBS-Multicast-CU2DU-Cell-List

MBS-Multicast-CU2DU-Cell-List, -- presence is FFS


mBS-Multicast-MRB-List

MBS-Multicast-MRB-List,  -- presence is FFS


iE-Extensions



ProtocolExtensionContainer { { MulticastCU2DURRCInfo-ExtIEs } } OPTIONAL,


...

}

MulticastCU2DURRCInfo-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MBS-Multicast-CU2DU-Cell-List
::= SEQUENCE (SIZE(1.. maxCellingNBDU))
OF  MBS-Multicast-CU2DU-Cell-Item

MBS-Multicast-CU2DU-Cell-Item ::= SEQUENCE {


nRCGI







NRCGI,

multicast-neighbour-CellList

OCTET STRING

OPTIONAL,


multicast-mtch-neighbourCell

OCTET STRING

OPTIONAL,

multicast-ThresholdList



OCTET STRING

OPTIONAL,


thresholdIndex





INTEGER (0..maxnoofThresholdMBS)

OPTIONAL,


mbsMulticastConfigurationRequest
ENUMERATED {query, ...}



OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { MBS-Multicast-CU2DU-Cell-Item-ExtIEs} } OPTIONAL,


...

}

MBS-Multicast-CU2DU-Cell-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MBS-Multicast-MRB-List
::= SEQUENCE (SIZE(1.. maxnoofMRBs))
OF  MBS-Multicast-MRB-Item

MBS-Multicast-MRB-Item ::= SEQUENCE {


mRB-ID





MRB-ID,

mRB-PDCP-Config-Broadcast
OCTET STRING,


iE-Extensions



ProtocolExtensionContainer { { MBS-Multicast-MRB-Item-ExtIEs} } OPTIONAL,


...

}

MBS-Multicast-MRB-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MulticastDU2CURRCInfo::= CHOICE {


multicastDU2CURRCInfoResponse


MulticastDU2CURRCInfoResponse,


multicastDU2CURRCInfoNotif



MulticastDU2CURRCInfoNotif,


choice-extension


ProtocolIE-SingleContainer { { MulticastDU2CURRCInfo-ExtIEs} }

}

MulticastDU2CURRCInfo-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

MulticastDU2CURRCInfoResponse

::= SEQUENCE {


mBS-Multicast-DU2CU-ResponseCell-List

MBS-Multicast-DU2CU-ResponseCell-List


OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { MulticastDU2CURRCInfoResponse-ExtIEs } } OPTIONAL,


...

}

MulticastDU2CURRCInfoResponse-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MBS-Multicast-DU2CU-ResponseCell-List
::= SEQUENCE (SIZE(1.. maxCellingNBDU))
OF  MBS-Multicast-DU2CU-ResponseCell-Item

MBS-Multicast-DU2CU-ResponseCell-Item ::= SEQUENCE {


nRCGI








NRCGI,

mbsMulticastConfigurationResponseInfo
MBSMulticastConfigurationResponseInfo

OPTIONAL,



iE-Extensions



ProtocolExtensionContainer { { MBS-Multicast-DU2CU-ResponseCell-Item-ExtIEs} } OPTIONAL,


...

}

MBS-Multicast-DU2CU-ResponseCell-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MulticastDU2CURRCInfoNotif

::= SEQUENCE {


mBS-Multicast-DU2CU-NotifCell-List

MBS-Multicast-DU2CU-NotifCell-List


OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { MulticastDU2CURRCInfoNotif-ExtIEs } } OPTIONAL,


...

}

MulticastDU2CURRCInfoNotif-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MBS-Multicast-DU2CU-NotifCell-List
::= SEQUENCE (SIZE(1.. maxCellingNBDU))
OF  MBS-Multicast-DU2CU-NotifCell-Item

MBS-Multicast-DU2CU-NotifCell-Item ::= SEQUENCE {


nRCGI








NRCGI,

mbsMulticastConfigurationNotification
OCTET STRING







OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { MBS-Multicast-DU2CU-ResponseCell-Item-ExtIEs} } OPTIONAL,


...

}

MBS-Multicast-DU2CU-NotifCell-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

MBSMulticastConfigurationResponseInfo ::= CHOICE {

mbsMulticastConfiguration-available


OCTET STRING,


mbsMulticastConfiguration-notavailable

ENUMERATED {not-available, ...},

choice-extension

ProtocolIE-SingleContainer { {MBSMulticastConfigurationResponseInfo-ExtIEs} }

}
MBSMulticastConfigurationResponseInfo-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

MulticastF1UContext-ToBeSetup-Item ::= SEQUENCE {

   mRB-ID                  MRB-ID,

   mbs-f1u-info-at-DU      UPTransportLayerInformation,

   mbsProgressInformation

MRB-ProgressInformation





OPTIONAL,

   iE-Extensions           ProtocolExtensionContainer { {MulticastF1UContext-ToBeSetup-Item-ExtIEs} }
OPTIONAL,


...

}

Not modified
SIB15-message ::= OCTET STRING
SIB17-message ::= OCTET STRING

SIB20-message ::= OCTET STRING
SIBX-message ::= OCTET STRING
SItype ::= INTEGER (1..32, ...)
SItype-List ::= SEQUENCE (SIZE(1.. maxnoofSITypes)) OF SItype-Item

SItype-Item ::= SEQUENCE {


sItype

SItype
,


iE-Extensions
ProtocolExtensionContainer { { SItype-ItemExtIEs } }
OPTIONAL

}

Not modified
9.4.7
Constant Definitions

-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified
id-startRBIndex









ProtocolIE-ID ::= 705

id-transmissionCombn8







ProtocolIE-ID ::= 706

id-ServCellInfoList                                 ProtocolIE-ID ::= 707
id-AssociatedSessionID







ProtocolIE-ID ::= 994 -- to be allocated
id-IndicationMCInactiveReception




ProtocolIE-ID ::= 999 -- to be allocated

id-MulticastCU2DURRCInfo






ProtocolIE-ID ::= 998 -- to be allocated

id-MBSMulticastSessionState






ProtocolIE-ID ::= 997 -- to be allocated

id-F1UTunnelNotEstablished                       
ProtocolIE-ID ::= 996 -- to be allocated
id-MulticastDU2CURRCInfo






ProtocolIE-ID ::= 995 -- to be allocated
id-SIBX-message









ProtocolIE-ID ::= xxx –  to be allocated
END

-- ASN1STOP 


- 2 -

