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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [3] with the following objectives as far as RAN3 is concerned:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]

· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.

· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]

· Specify support for basic mobility with service continuity [RAN2, RAN3]

· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]

· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
Background
One important starting point, as mentioned above, is the existing ongoing work in SA2 in the SA2 TR Broadcast/Multicast in [4]. The architecture to be taken into account is clearly mentioned in [3]  

Architecture: it is the one in Figure 4.1-1 in TR 23.757 v1.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT
According to the work item description in [3], Mobility is a big area to work on for RAN3. 
This paper is especially focusing on Xn mobility stage 3 aspects for multicast and broadcast.
Stage 3 aspects of MBS Xn mobility
There are several types of mobility management:

· Handover from/to non-MBS supporting cells to/from MBS supporting cells

· Handover between two MBS supporting cells. 
At last RAN3#110, it was agreed to focus on mobility from an MBS cell with established MBS session resources to an MBS cell with established or to be established MBS session resources, i.e. handover between two MBS supporting cells. 
For this type of mobility, key principles have been elaborated at last RAN3#109 and a few more proposed at this meeting in tdoc [5] and [6]. Especially, information to be transferred during the Xn handover preparation have been addressed in [5] for both multicast and broadcast.
Stage 3 aspects of MBS transfers during Xn handovers are proposed below. 
Conclusion and Proposal

We propose to capture these basic principles of MBS to MBS mobility with initial draft in the stage 3 with the following TP focusing on XnAP.

Proposal 1: agree the TP below for TS 38.423 corresponding to the stage 3 of [5].
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TP for TS 38.423
9.1.1.1
HANDOVER REQUEST

This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.

Direction: source NG-RAN node ( target NG-RAN node.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID

9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information

9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;

and in addition, the source side QoS flow ( DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,

or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List

9.2.3.133
	
	YES
	ignore

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>UE MBS Broadcast Context 
	O
	
	9.2.3.x1
	
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	NR V2X Services Authorized
	O
	
	9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject


	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".


	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.


Next change
9.2.1.1
PDU Session Resources To Be Setup List

This IE contains PDU session resource related information used at UE context transfer between NG-RAN nodes.

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

	PDU Session Resources To Be Setup List
	
	1
	
	
	–
	

	>PDU Session Resources To Be Setup Item
	
	1 .. <maxnoof PDU sessions >
	
	
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>PDU Session Resource Aggregate Maximum Bitrate
	O
	
	PDU Session Aggregate Maximum Bit Rate

9.2.3.69
	This IE shall be present when at least one Non-GBR QoS Flow has been setup.
	–
	

	>>UL NG-U UP TNL Information at UPF 
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	>>Source DL NG-U TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	Indicates the possibility to keep the NG-U GTP-U tunnel termination point at the target NG-RAN node.
	–
	

	>>Security Indication
	O
	
	9.2.3.52
	
	–
	

	>>PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	>>Network Instance
	O
	
	9.2.3.85
	This IE is ignored if the Common Network Instance IE is present.
	–
	

	>>QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>>>QoS Flows To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	
	–
	

	>>>>E-RAB ID
	O
	
	INTEGER (0..15, …)
	
	–
	

	>>>>TSC Traffic Characteristics
	O
	
	9.2.3.114
	
	YES
	ignore

	>>>>Redundant QoS Flow Indicator
	O
	
	9.2.3.118
	
	YES
	ignore

	>>Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.17
	
	–
	

	>>Additional UL NG-U UP TNL Information at UPF List
	O
	
	Additional UP Transport Layer Information 9.2.1.32
	Additional UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	YES
	ignore

	>> Common Network Instance
	O
	
	9.2.3.92
	
	YES
	ignore

	>>Redundant UL NG-U UP TNL Information at UPF 
	O
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs for the redundant transmission
	YES
	ignore

	>>Additional Redundant UL NG-U UP TNL Information at UPF List
	O
	
	Additional UP Transport Layer Information 9.2.1.32
	Additional Redundant UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	YES
	ignore

	>>Redundant Common Network Instance
	O
	
	Common Network Instance

9.2.3.92
	
	YES
	ignore

	>>Redundant PDU Session Information
	O
	
	9.2.3.112
	
	YES
	ignore

	>>UE MBS Multicast Context
	O
	
	9.2.3.x2
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


Next change
9.2.1.2
PDU Session Resources Admitted List

This IE contains PDU session resource related information to report success of the establishment of PDU session resources.

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

	PDU Session Resources Admitted List
	
	1
	
	
	–
	

	>PDU Session Resources Admitted Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Admitted Info
	M
	
	
	
	–
	

	>>>DL NG-U TNL Information Unchanged
	O
	
	ENUMERATED (True, …)
	Indicates the NG-U tunnels that have been kept unchanged at the target NG-RAN node
	–
	

	>>>QoS Flows Admitted List
	
	1
	
	
	–
	

	>>>>QoS Flows Admitted Item
	
	1..<maxnoofQoSFlows>
	
	
	–
	

	>>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>>Current QoS Parameters Set Index
	O
	
	9.2.3.103
	Index to the currently fulfilled alternative QoS parameters set.
	YES
	ignore

	>>>QoS Flows not Admitted List
	O
	
	QoS Flow List with Cause

9.2.1.4
	
	–
	

	>>>Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.16
	
	–
	

	>>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>MBS Session Resources Admitted List 
	M
	
	9.2.1.x
	
	–
	

	>>MBS Session Resources Not Admitted List 
	M
	
	9.2.1.y
	
	–
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


Next change
9.2.1.x
MBS Session Resources Admitted List

This IE contains MBS session resource related information to report success of the establishment of MBS session resources.

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

	MBS Session Resources Admitted List
	
	1
	
	
	–
	

	>MBS Session Resources Admitted Item
	
	1..<maxnoofMBSSessions>
	
	
	–
	

	>>MBS Session ID 
	M
	
	9.2.3.y
	
	–
	

	 >>MBS QoS Flows Admitted List
	
	1
	
	
	–
	

	>>>MBS QoS Flows Admitted Item
	
	1..<maxnoofMBSQoSFlows>
	
	
	–
	

	  >>>>MBS QoS Flow Identifier
	
	
	QoS Flow Identifier

9.2.3.10 
	
	–
	

	>>> MBS QoS Flows not Admitted List
	O
	
	QoS Flow List with Cause

9.2.1.4
	
	–
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS Sessions. Value is 16.

	maxnoofMBSQoSFlows
	Maximum no. of MBS QoS Flows in the MBS Sessions. Value is 16.


Next change
9.2.1.y
MBS Session Resources Not Admitted List

This IE contains a list of MBS session resources which were not admitted to be added or modified.

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

	MBS Session Resources Not Admitted List
	
	1
	
	

	>MBS Session Resources Not Admitted Item
	
	1..<maxnoofMBSSessions>
	
	

	>>MBS Session ID 
	M
	
	9.2.3.y
	

	>>Cause
	O
	
	9.2.3.2
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS sessions. Value is 16


Next change
9.2.3.x1
UE MBS Multicast Context 

The UE MBS Multicast Context contains information related to MBS Multicast Sessions associated with one UE.

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

	UE Multicast Session List
	
	0..1
	
	
	YES
	ignore

	>UE Multicast Session Item
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	>>MBS Session ID
	M
	
	9.2.3.y
	 
	-
	

	>>MBS QoS Flow List
	M
	
	
	
	
	

	>>>MBS QoS Flow Item
	
	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 (FFS)
	
	-
	

	>>MB-SMF ID
	O
	
	9.2.3.z (FFS)
	 
	-
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS Sessions. Value is 16.

	maxnoofMBSQoSFlows
	Maximum no. of MBS QoS Flows in the MBS Sessions. Value is 16.


Next change
9.2.3.x2
UE MBS Broadcast Context 

The UE MBS Broadcast Context contains information related to MBS Broadcast Sessions which the UE is interested in.

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

	UE Broadcast Session List
	
	
	
	
	YES
	ignore

	>UE Broadcast Session Item
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	>>TMGI
	M
	
	9.2.3.k
	 
	-
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS Sessions. Value is 16.


Next change
9.2.3.y
MBS Session ID

This IE identifies an MBS Session. The definition and use of the MBS Session ID is specified in TS 23.501 [9].

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

	MBS Session ID
	M
	
	FFS
	


9.2.3.z
MB-SMF ID
This IE identifies an MB-SMF.

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

	MB-SMF ID
	M
	
	FFS
	


9.2.3.k
TMGI

The TMGI uniquely identifies an MBS Broadcast Bearer Service.

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

	TMGI
	
	
	
	

	>PLMN identity
	M
	
	9.2.2.4
	

	>Service ID
	M
	
	OCTET STRING (SIZE (3))
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