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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 last RAN3#119bis, the following agreements were made:

On F1 interface:

· Additional protocol function for multicast MCCH configuration is expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.
· RAN3 acknowledged the new SIB defined in RAN2 and how to introduce the new SIB over F1 needs to be further discussed.
On Xn interface:
· XnAP signalling for exchange of neighbour cells’ PTM configuration is not supported.

General:

· No enhancement to enable network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE is agreed.
However, several open issues are to be continued from RAN3#119bis:

· Assistance information from 5GC to RAN 
· Mobility of UEs towards cells with established multicast resources

· Mobility of UEs towards cells with not yet established multicast resources

While several other points depend on RAN2:

· Wait for RAN2 decision on whether to provide PTM configurations of neighbour cells in intra CU inter DU scenario.
· Whether and how to enhance Xn/F1 Group paging are pending on RAN2's further progress.
· Whether gNB-CU notifies gNB-DU of multicast session states change is pending on RAN2 progress.
This paper provides our view on the above topics which don’t need RAN2 input and associated TP for TS 38.413, TS 38.423 and TS 38.300.
Description
1. Definition of the Assistance Information
SA2 has agreed UE level assistance information as optional parameter to be sent from 5GC to gNB. It is set per UE per MBS session. 
At last RAN#119 the following was captured to be continued:

Interpretation 1: UE is preferred to be kept in RRC connected when receiving the related MBS session data.

Interpretation 2: The IE indicates that the UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception. 
This parameter is sent by the AF to inform the network whether from the expected traffic pattern of the UE it is preferred to keep the UE in the RRC Connected state even if it is able according to its radio capabilities to receive the MBS session data in RRC_INACTIVE state, e.g., a frequent talker.

There is therefore no doubt on the interpretation of SA2. Also it does not break any split of functionality because it is only a preference or recommendation sent by 5GC and the gNB remains ultimately the node to decide the RRC state of the UE.

This is why SA2 clearly wrote in SA2 LS received by RAN3 in tdoc R3-230789:

In addition to the LS sent to RAN2 and RAN3 (S2-221125) regarding the TR conclusion, SA2 would like to inform RAN2 and RAN3 of the following progress:

· SA2 agrees that the MBS assistance information for the MBS session sent to NG-RAN consists of an indication that the UE is preferred to be kept in connected when receiving the related MBS session data. 

And this is further emphasized in SA2 agreed CR 149 (now in TS 23.247 specification):


If UE level MBS assistance information is available at the SMF, the SMF includes the MBS assistance information in the N2 SM information sent to the NG-RAN. The MBS assistance information sent to NG-RAN is the "Indication that UE is preferred to be kept in RRC_CONNECTED state".
Proposal 1: agree an ENUMERATED (Connected Preferred,…) optional per MBS session. If not included UE is handled normally. 

2. Encoding of the Assistance Information
The SMF provides the received UE level MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info sent to gNB via AMF at joining time. This is included in the PDU session Resource setup/modify request Transfer IE of the PDU Session Resource Setup/Modify Request messages.
Besides, the CR 179 from SA2 requires to send the MBS assistance information from SMF to gNB after the Xn handover and during the NG handover, but in both case this is in PDU session setup/modify Transfer containers as well:

· In the PDU Session Resource Modify Request Transfer IE of the PDU Session Resource Modify after Xn handover,

· In the PDU Session Resource Setup Request Transfer IE of the Handover Request at NG handover.

For the Xn based handover procedure, if UE level MBS assistance information is available at SMF, after the successful handover SMF trigger the modification of the associated PDU session to provide the MBS assistance information within the N2 SM information to target NG-RAN.

During the N2 based handover preparation phase, if UE level MBS assistance information is available at SMF, SMF includes the MBS assistance information in the N2 SM information sent to target NG-RAN.

The remaining point is the propagation of the MBS assistance information between NG-RAN nodes which is up to RAN3 to decide:

NOTE: 
whether the UE level MBS assistance information need be transferred between the NG-RAN nodes is to be determined by RAN WG.

This is useful to transfer it in the source to target RAN container if the MBS session is active, similar to what was decided in release 17.

In fact, the simplest solution is to add this Assistance information within the existing MBS Session Information which is already sent over RAN3 Transfer containers to MBS supporting gNBs.   

Proposal 2: include the “connected preferred” optional IE per MBS session within the existing MBS session Information in all PDU session setup/modify Transfer containers and between NG-RAN nodes handover containers. 

3. Mobility involving multicast reception in RRC inactive state
a. Mobility of UEs receiving multicast in RRC_CONNECTED state (in non-congested green cells) towards congested red cells with established multicast resources (red cells)
If the target cell has activated multicast reception in RRC_INACTIVE state due to congestion reason, one can assume that the number of connected UEs in that target cell is at its maximum threshold and that a new incoming UE, even incoming through an handover, should be sent to RRC_INATIVE if possible. This target cell can be represented as a red cell.

If the UE is connected in the source cell with only receiving the multicast session, we can assume that source cell is not congested and represented by a green cell.  This mobility is represented in the figure below:
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Figure 1: mobility from RRC_CONNECTED to RRC_INACTIVE

In order to not increase the load of target red cell above threshold this UE should preferably access the target cell receiving multicast in RRC_INACTIVE state.

For this the target gNB can build Handover Command moving the UE to RRC_INACTIVE and providing the PTM configuration at the same time as shown in below figure:
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Figure 1: call flow for mobility from RRC_CONNECTED to RRC_INACTIVE 

Proposal 3: when target cell is congested and UE has only multicast session ongoing, the target gNB can build handover command directly moving the UE to RRC_INACTIVE and providing the PTM configuration. This can be checked with RAN2.
b. Mobility of RRC_inactive UE towards cells with no established multicast resources (grey cells)
It is possible that a cell 1 of a gNB1 is delivering a public safety multicast MBS session 1 (TMGI 1) with both UEs in RRC connected and UEs in RRC inactive state and also that at the same time a neighbor cell 2 of neighbor gNB2 has not established MBS resources for that TMGI 1, yet. In such a case, if an RRC inactive UE under gNB1 cell 1 re-selects into gNB2 cell 2 and doesn’t find TMGI 1 resources setup, i.e., cannot find any multicast relevant information in SIB20 and MCCH, it will first resume into RRC connected state in gNB2 cell 2, and then after that the gNB2 will need to fetch the TMGI 1 information - if not available - to initiate the setup of MBS resources for TMGI 1 in the gNB2 cell 2. Only after that the UE will be able to receive the multicast in gNB2 cell 2, which means possibly after an interruption time and packet loss.
To address this problem, it is better that gNB1 informs its neighbors that it delivers a given MBS multicast session in DM2 (delivery in RRC inactive state) in certain cells which neighbor gNB2 so that gNB2 is informed in advance and can e.g. setup shared N3mb and multicast context before any UE enters gNB2.

Proposal 4: gNBs can exchange over Xn the list of TMGIs per cell which have activated the delivery in RRC inactive state (DM2) in order to help neighbor gNBs to setup shared N3mb and multicast context in advance.

Conclusion and Proposals
This paper has investigated the open issues for mobility aspects:
Proposal 1: agree an ENUMERATED (connected preferred) optional per MBS session. If not included UE is handled normally. 

Proposal 2: include the “connected preferred” optional IE per MBS session within the existing MBS session Information in all PDU session setup/modify Transfer containers and between NG-RAN nodes handover containers. 

Proposal 3: when target cell is congested and UE has only multicast session ongoing, the target gNB can build handover command directly moving the UE to RRC_INACTIVE and providing the PTM configuration. This can be checked with RAN2.
Proposal 4: gNBs can exchange over Xn the list of TMGIs per cell which have activated the delivery in RRC inactive state (DM2) in order to help neighbor gNBs to setup shared N3mb and multicast context in advance.

Besides, a TP for draft CR for TS 38.300 for release 18 stage 2 is presented below to capture some initial agreements for the baseline CR.
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TP for TS 38.413
not modified
9.3.1.29
Source NG-RAN Node to Target NG-RAN Node Transparent Container

This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.

This IE is transparent to the 5GC.

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

	RRC Container
	M
	
	OCTET STRING
	Includes the HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.

Includes the HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.
	-
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>QoS Flow Information List
	
	1
	
	
	-
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>UL Forwarding
	O
	
	9.3.1.118
	
	YES
	ignore

	>>>>Source Transport Layer Address
	O
	
	Transport Layer Address

9.3.2.4
	Identifies the TNL address used by the sending node for direct data forwarding

towards the target NG-RAN node
	YES
	ignore

	>>>>Source Node Transport Layer Address
	O
	
	Transport Layer Address

9.3.2.4
	Identifies the TNL address used by the source SN node for direct data forwarding

towards the target NG-RAN node
	YES
	ignore

	>>DRBs to QoS Flows Mapping List
	O
	
	9.3.1.34
	
	-
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.
	-
	

	>E-RAB Information Item
	
	1..<maxnoofE-RABs>
	
	
	-
	

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>Source Transport Layer Address
	O
	
	Transport Layer Address

9.3.2.4
	Identifies the TNL address used by the sending node for direct data forwarding

towards the target NG-RAN node
	YES
	ignore

	>>Source Node Transport Layer Address
	O
	
	Transport Layer Address

9.3.2.4
	Identifies the TNL address used by the source SN node for direct data forwarding

towards the target NG-RAN node
	YES
	ignore

	Target Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	
	-
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	-
	

	UE History Information
	M
	
	9.3.1.95
	
	-
	

	SgNB UE X2AP ID
	O
	
	9.3.1.127
	Allocated at the Source en-gNB
	-
	

	UE History Information from UE
	O
	
	9.3.1.166
	
	YES
	ignore

	Source Node ID
	O
	
	9.3.1.195
	Source SN ID
	YES
	ignore

	UE Context Reference at Source
	O
	
	RAN UE NGAP ID 

9.3.3.2
	
	YES
	ignore

	MBS Active Session Information Source to Target List
	
	0..1
	
	
	YES
	ignore

	>MBS Active Session Information Source to Target Item
	
	1..<maxnoofMBSSessionsofUE>
	
	
	-
	

	>>MBS Session ID
	M
	
	9.3.1.206
	
	-
	

	>>MBS Area Session ID
	O
	
	9.3.1.207
	If included, this IE indicates the MBS Area Session ID of the UE at the NG-RAN node from which the UE context is transferred
	-
	

	>>MBS Service Area
	O
	
	9.3.1.208
	Included if available in source NG-RAN node.
	-
	

	>>MBS QoS Flows To Be Setup List
	M
	
	9.3.1.236
	
	-
	

	>>MBS Mapping and Data Forwarding Request List
	
	0..1
	
	
	-
	

	>>>MBS Mapping and Data Forwarding Request Item
	
	1..<maxnoofMRBs>
	
	
	-
	

	>>>>MRB ID
	M
	
	9.3.1.218
	Contains the MRB ID value allocated at the source NG-RAN node.
	-
	

	>>>>MBS QoS Flow List
	
	1..<maxnoofMBSQoSflows>
	
	
	-
	

	>>>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier

9.3.1.51
	
	-
	

	>>>>MRB Progress Information
	O
	
	9.3.1.219
	The SN information of the last packet which has already been delivered for the MRB. 
	-
	

	>>MBS Assistance Information
	O
	
	9.3.1.x
	
	-
	

	QMC Configuration Information
	O
	
	9.3.1.223
	Used for passing the QoE measurement information from the source NG-RAN node to the target NG-RAN node.
	YES
	ignore

	NGAP IE Support Information Request List
	
	0..1
	
	
	YES
	ignore

	>NGAP IE Support Information Request Item
	
	1..<maxnoofIESupportInfo>
	
	
	-
	

	>>NGAP Protocol IE-Id
	M
	
	9.3.1.239
	
	-
	


Not modified
9.3.1.211
MBS Session Setup Request List

This IE provides information related to MBS sessions joined by the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Setup Request List
	
	1
	
	

	>MBS Session Setup Request Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID
	M
	
	9.3.1.206
	

	>>MBS Area Session ID
	O
	
	9.3.1.207
	

	>>Associated MBS QoS Flow Setup Request List
	
	0..1
	
	

	>>>Associated MBS QoS Flow Setup Request Item
	
	1..<maxnoofMBSQoSflows>
	
	

	>>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier

9.3.1.51
	

	>>>>Associated Unicast QoS Flow Identifier
	M 
	
	QoS Flow Identifier

9.3.1.51
	

	>>MBS Assistance Information
	M
	
	9.3.1.x
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS sessions allowed within one PDU session. Value is 32.

	maxnoofMBSQoSflows
	Maximum no. of MBS QoS flows allowed within one MBS session. Value is 64.


Not modified
9.3.1.212
MBS Session Setup or Modify Request List

This IE provides information related to MBS sessions joined by the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Setup or Modify Request List
	
	1
	
	

	>MBS Session Setup or Modify Request Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID
	M
	
	9.3.1.206
	

	>>MBS Area Session ID
	O
	
	9.3.1.207
	

	>>Associated MBS QoS Flow Setup or Modify Request List
	
	0..1
	
	

	>>>Associated MBS QoS Flow Setup or Modify Request Item
	
	1..<maxnoofMBSQoSflows>
	
	

	>>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier

9.3.1.51
	

	>>>>Associated Unicast QoS Flow Identifier
	M 
	
	QoS Flow Identifier

9.3.1.51
	

	>>MBS QoS Flow To Release List
	O
	
	QoS Flow List with Cause

9.3.1.13
	This IE indicates the MBS QoS Flow Identifiers of the MBS QoS Flows to be released.

	>>MBS Assistance Information
	O
	
	9.3.1.x
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS sessions allowed within one PDU session. Value is 32.

	maxnoofMBSQoSflows
	Maximum no. of MBS QoS flows allowed within one MBS session. Value is 64.


Not modified
9.3.1.x
MBS Assistance Information
This IE indicates assistance information related to the UE and to the MBS session.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC connected preferred
	M
	
	ENUMERATED (true, …)
	Indicates that the UE is preferred to be kept in RRC_CONNECTED state when receiving the Multicast service even if the UE radio capability indicates support for Multicast MBS data reception in RRC_INACTIVE state.


9.4.5
Information Element Definitions

-- ASN1START

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

--

-- Information Element Definitions

--

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

NGAP-IEs {

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

id-BeamMeasurementsReportConfiguration,


id-TAI,


id-HFCNode-ID-new,


id-GlobalCable-ID-new,

id-MBS-Assistance-Info,


maxnoofAllowedAreas,

maxnoofAllowedCAGsperPLMN,
Not modified
MBSSessionSetupRequestList ::= SEQUENCE (SIZE(1..maxnoofMBSSessions)) OF MBSSessionSetupRequestItem

MBSSessionSetupRequestItem ::= SEQUENCE {


mBS-SessionID








MBS-SessionID,


mBS-AreaSessionID







MBS-AreaSessionID
















OPTIONAL,


associatedMBSQosFlowSetupRequestList


AssociatedMBSQosFlowSetupRequestList











OPTIONAL,


iE-Extensions








ProtocolExtensionContainer { { MBSSessionSetupRequestItem-ExtIEs} }

OPTIONAL,


...

}

MBSSessionSetupRequestItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
{ ID id-MBS-Assistance-Info

CRITICALITY ignore
EXTENSION MBS-Assistance-Info

PRESENCE optional

},

...

}

MBSSessionSetuporModifyRequestList ::= SEQUENCE (SIZE(1..maxnoofMBSSessions)) OF MBSSessionSetuporModifyRequestItem

MBSSessionSetuporModifyRequestItem ::= SEQUENCE {


mBS-SessionID









MBS-SessionID,


mBS-AreaSessionID








MBS-AreaSessionID








OPTIONAL,


associatedMBSQosFlowSetuporModifyRequestList

AssociatedMBSQosFlowSetuporModifyRequestList

OPTIONAL,


mBS-QosFlowToReleaseList 






QosFlowListWithCause







OPTIONAL,


iE-Extensions

ProtocolExtensionContainer {{MBSSessionSetuporModifyRequestItem-ExtIEs}}


OPTIONAL,


...

}

MBSSessionSetuporModifyRequestItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
{ ID id-MBS-Assistance-Info

CRITICALITY ignore
EXTENSION MBS-Assistance-Info

PRESENCE optional

}, 

...

}

MBSSessionToReleaseList ::= SEQUENCE (SIZE(1..maxnoofMBSSessions)) OF MBSSessionToReleaseItem

Not modified
MBS-ActiveSessionInformation-SourcetoTargetList ::= SEQUENCE (SIZE(1..maxnoofMBSSessionsofUE)) OF MBS-ActiveSessionInformation-SourcetoTargetItem

MBS-ActiveSessionInformation-SourcetoTargetItem ::= SEQUENCE {


mBS-SessionID 







MBS-SessionID,


mBS-AreaSessionID






MBS-AreaSessionID






OPTIONAL,


mBS-ServiceArea







MBS-ServiceArea







OPTIONAL,


mBS-QoSFlowsToBeSetupList 




MBS-QoSFlowsToBeSetupList,


mBS-MappingandDataForwardingRequestList 
MBS-MappingandDataForwardingRequestList

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { MBS-ActiveSessionInformation-SourcetoTargetItem-ExtIEs} }
OPTIONAL,


...

}

MBS-ActiveSessionInformation-SourcetoTargetItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
{ ID id-MBS-Assistance-Info

CRITICALITY ignore
EXTENSION MBS-Assistance-Info

PRESENCE optional

},

...

}

MBS-ActiveSessionInformation-TargettoSourceList ::= SEQUENCE (SIZE(1..maxnoofMBSSessionsofUE)) OF MBS-ActiveSessionInformation-TargettoSourceItem

MBS-ActiveSessionInformation-TargettoSourceItem ::= SEQUENCE {


mBS-SessionID 





MBS-SessionID,


mBS-DataForwardingResponseMRBList
MBS-DataForwardingResponseMRBList












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { MBS-ActiveSessionInformation-TargettoSourceItem-ExtIEs} }

OPTIONAL,


...

}

MBS-ActiveSessionInformation-TargettoSourceItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

MBS-Assistance-Info ::= SEQUENCE {


rRC-Connection-Preferred

RRC-Connection-Preferred,


iE-Extensions

ProtocolExtensionContainer { {MBS-Assistance-InfoItem-ExtIEs} }
OPTIONAL,


...

}

MBS-Assistance-InfoItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

MBSSessionSetupOrModFailureTransfer ::= SEQUENCE {


cause





Cause,


criticalityDiagnostics

CriticalityDiagnostics

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { MBSSessionSetupOrModFailureTransfer-ExtIEs} }
OPTIONAL,


...

}

Not modified
RRCState ::= ENUMERATED {


inactive,


connected,


...
}

RRC-Connection-Preferred ::= ENUMERATED {


true,


...
}

RSN ::= ENUMERATED {v1, v2, ...}

9.4.7
Constant Definitions

-- ASN1START

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

--

-- Constant definitions

--

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

NGAP-Constants { 

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

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

id-TargetHomeENB-ID









ProtocolIE-ID ::= xxx


id-EarlyMeasurement









ProtocolIE-ID ::= 360


id-BeamMeasurementsReportConfiguration




ProtocolIE-ID ::= 361


id-HFCNode-ID-new









ProtocolIE-ID ::= aaa


id-GlobalCable-ID-new








ProtocolIE-ID ::= bbb

id-MBS-Assistance-Info








ProtocolIE-ID ::= xxx
END

-- ASN1STOP

TP for TS 38.423

9.2.1.36
MBS Session Information List

This IE contains NG-RAN MBS session resource context related information used at UE context transfer between NG-RAN nodes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Information Item
	
	1..<maxnoofMBSSessions>
	
	

	>MBS Session ID
	M
	
	9.2.3.146
	

	>MBS Area Session ID
	O
	
	9.2.3.148
	MBS Area Session ID of the UE at the NG-RAN node from which the UE context is transferred

	>Active MBS Session Information
	O
	
	
	

	>>MBS QoS Flows to Add List
	
	1..<maxnoofMBSQoSFlows>
	
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier

9.2.3.10
	

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters

9.2.3.5
	

	>>MBS Service Area
	O
	
	9.2.3.150
	

	>>MBS Mapping and Data Forwarding Request Info from source NG-RAN node
	O
	
	9.2.1.39


	

	>MBS Assistance Information
	O
	
	9.2.3.x
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS Sessions. Value is 256.

	maxnoofMBSQoSFlows
	Maximum no. of QoS flows allowed within one MBS session. Value is 64.


Not modified
9.2.3.x
MBS Assistance Information
This IE indicates assistance information related to the UE and to the MBS session.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Connected Preferred
	M
	
	ENUMERATED (true, …)
	Indicates that the UE is preferred to be kept in RRC_CONNECTED state when receiving the Multicast service even if the UE radio capability indicates support for Multicast MBS data reception in RRC_INACTIVE state.


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-MBS-Assistance-Info,

maxEARFCN,


maxnoofAllowedAreas,

Not modified
MBS-Area-Session-ID  ::= INTEGER (0..65535, ...) 
MBS-Assistance-Info ::= SEQUENCE {


rRC-Connection-Preferred

RRC-Connection-Preferred,


iE-Extensions

ProtocolExtensionContainer { {MBS-Assistance-InfoItem-ExtIEs} }
OPTIONAL,


...

}

MBS-Assistance-InfoItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

MBS-MappingandDataForwardingRequestInfofromSource ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF MBS-MappingandDataForwardingRequestInfofromSource-Item
Not modified
RRCResumeCause ::= ENUMERATED {


rna-Update,

...

}
RRC-Connection-Preferred ::= ENUMERATED {


true,


...
}

-- S

Not modified
MBS-SessionInformation-List ::= SEQUENCE (SIZE(1..maxnoofMBSSessions)) OF MBS-SessionInformation-Item

MBS-SessionInformation-Item ::= SEQUENCE {


mBS-Session-ID


MBS-Session-ID,


mBS-Area-Session-ID

MBS-Area-Session-ID













OPTIONAL,


active-MBS-SessioInformation


Active-MBS-SessionInformation






OPTIONAL,


iE-Extensions


ProtocolExtensionContainer { { MBS-SessionInformation-Item-ExtIEs} }
OPTIONAL,


...

}

MBS-SessionInformation-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
{ ID id-MBS-Assistance-Info

CRITICALITY ignore
EXTENSION MBS-Assistance-Info

PRESENCE optional

},

...

}

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-earlyMeasurement













ProtocolIE-ID ::= 366
id-BeamMeasurementsReportConfiguration








ProtocolIE-ID ::= 367
id-CoverageModificationCause










ProtocolIE-ID ::= 368

id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated

ProtocolIE-ID ::= 369

id-UERLFReportContainerLTEExtension








ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration







ProtocolIE-ID ::= 371
id-MBS-Assistance-Info












ProtocolIE-ID ::= xxx
END

-- ASN1STOP
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.

In order to help gNB in its decision, the 5GC may send as assistance information whether some UEs are preferred to be kept in RRC_CONNECTED state. The gNB takes this preference into account but makes the final decision.
Not modified
16.10.5.3.2
Handover between Multicast supporting cells

Mobility procedures for multicast reception allow the UE to continue receiving multicast service(s) via PTM or PTP in a new cell after handover.

During handover preparation phase, the source gNB transfers to the target gNB about the MBS multicast sessions the UE has joined in the UE context information. To support provision of local multicast service with location dependent content as specified in TS 23.247 [45], for each active multicast session, service area information per Area Session ID may be provided to the target gNB.

The source gNB may propose data forwarding for some MRBs to minimize data loss and may exchange the corresponding MRB PDCP Sequence Number with the target gNB during the handover preparation:

-
The lossless handover for multicast service is supported for the handover between MBS supporting cells if the UE is configured with PTP RLC AM entity in target cell MRB of a UE, regardless of whether the UE is configured with PTP RLC AM entity in the source cell or not.

-
In order to support lossless handover for multicast service, the network has to ensure DL PDCP COUNT value synchronization and continuity between the source cell and the target cell. Furthermore, data forwarding from the source gNB to the target gNB and/or PDCP status report provided by a UE for an MRB for multicast session can be used during lossless handover.

For each multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target gNB, the target gNB triggers the setup of MBS user plane resources towards the 5GC using the NGAP Distribution Setup procedure. If unicast transport is used, the target gNB provides the DL tunnel endpoint to be used to the MB-SMF. If multicast transport is used, the target gNB receives the IP multicast address from the MB-SMF.
During handover execution, the MBS configuration decided at target gNB is sent to the UE via the source gNB within an RRC container as specified in TS 38.331 [12]. The PDCP entities for multicast MRBs in the UE can either be re-established or remain as it is. When the UE connects to the target gNB, the target gNB sends an indication that it is an MBS-supporting node to the SMF in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover).

Upon successful handover completion, the source gNB may trigger the release of the MBS user plane resources towards the 5GC using the NGAP Distribution Release procedure for any multicast session for which there is no remaining joined UE in the gNB.

For a UE able to receive multicast session data in RRC_INACTIVE state, service continuity may be used i.e. a UE may continue multicast reception in RRC_INACTIVE state without RRC state transition after cell re-selection if the configuration of the new cell is available for the UE.
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