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--------------------Start of the First Change--------------------------
12.1	Overview
The 5G QoS model is based on QoS Flows (see TS 23.501 [3]) and supports both QoS Flows that require guaranteed flow bit rate (GBR QoS Flows) and QoS Flows that do not require guaranteed flow bit rate (non-GBR QoS Flows). At NAS level (see TS 23.501 [3]), the QoS flow is thus the finest granularity of QoS differentiation in a PDU session. A QoS flow is identified within a PDU session by a QoS Flow ID (QFI) carried in an encapsulation header over NG-U.
The QoS architecture in NG-RAN, both for NR connected to 5GC and for E-UTRA connected to 5GC, is depicted in the Figure 12-1 and described in the following:
-	For each UE, 5GC establishes one or more PDU Sessions;
-	Except for NB-IoT and, IAB-MT in SA mode and PDU session only includes MBS services, for each UE, the NG-RAN establishes at least one Data Radio Bearers (DRB) together with the PDU Session and additional DRB(s) for QoS flow(s) of that PDU session can be subsequently configured (it is up to NG-RAN when to do so);
-	If NB-IoT UE supports NG-U data transfer, the NG-RAN may establish Data Radio Bearers (DRB) together with the PDU Session and one PDU session maps to only one DRB;
-	The NG-RAN maps packets belonging to different PDU sessions to different DRBs;
-	NAS level packet filters in the UE and in the 5GC associate UL and DL packets with QoS Flows;
-	AS-level mapping rules in the UE and in the NG-RAN associate UL and DL QoS Flows with DRBs.
--------------------Start of the Next Change--------------------------
[bookmark: _Toc100782207]16.10	Multicast and Broadcast Services
[bookmark: _Toc29372458][bookmark: _Toc20402952][bookmark: _Toc46498648][bookmark: _Toc52490961][bookmark: _Toc37760412][bookmark: _Toc100782208]16.10.1	General
NR system enables resource efficient delivery of multicast/broadcast services (MBS).
For broadcast communication service, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast service area are authorized to receive the data). A broadcast communication service is delivered to the UEs using a broadcast session. A UE can receive a broadcast communication service in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state.
For multicast communication service, the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast service area are authorized to receive the data). A multicast communication service is delivered to the UEs using a multicast session. A UE can receive a multicast communication service in RRC_CONNECTED state with mechanisms such as PTP and/or PTM delivery, as defined in clause 16.10.5.4. HARQ feedback/retransmission can be applied to both PTP and PTM transmission.
[bookmark: _Toc100782209]16.10.2	Network Architecture
The overall NG-RAN architecture specified in clause 4 applies for NR MBS.
[bookmark: _Toc100782210]16.10.2.1	QoS Model
The following QoS model applies to both multicast and broadcast:
-	An MBS Session Resource may be associated with one or more MBS QoS flows;
-	Each MBS QoS flow is associated with a QoS profile.
[bookmark: _Toc100782213]--------------------Start of the Next Change--------------------------
16.10.5	Multicast Handling
[bookmark: _Toc100782214]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 node 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 MBS shared delivery mode, shared NG-U resources are used to provide MBS user data to the gNB. The gNB node initiates the Multicast Distribution Establishment Setup procedure towards the 5GC, to allocate shared NG-U resources for a multicast session. In case multiple MBS session areas are associated with the same MBS 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 SNs is applied by either or a combination of the following methods:
-	derivation of the PDCP SNs by means of a DL MBS QFI Sequence Number provided on NG-U;
-	deployment of a Shared NG-U Termination at NG-RAN, shared among gNBs, which comprises a common entity for assignment of PDCP SNs.
Synchronisation in terms of MBS QoS flow to MRB mapping among gNBs is achieved by means of network implementation.
If PDCP SNs 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 SN of PDCP PDU to the value of the DL MBS QFI Sequence Number provided with the received packet over NG-U. If PDCP SNs 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 SN 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 SNs 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.
[bookmark: _Toc100782215]16.10.5.2	Configuration
A UE can receive data of MBS multicast session only in RRC_CONNECTED state. If the UE which joined a multicast session is in RRC_CONNECTED state and when the multicast session startsis activated, the gNB sends RRC Reconfiguration message with relevant MBS configuration for the multicast session to the UE and there is no need for separate session activation notification for this UE.
When there is (temporarily) no data to be sent to the UEs for a multicast session, the gNB may move the UE to RRC IDLE/INACTIVE state. gNBs supporting MBS use a group notification mechanism to notify the UEs in RRC IDLE/INACTIVE state when a multicast session has been activated by the CN or the gNB has multicast session data to deliver. Upon reception of the group notification, the UEs reconnect to the network. The group notification is addressed with P-RNTI on PDCCH, and the paging channels are monitored by the UE as described in clause 9.2.5. Paging message for group notification contains MBS session ID which is utilized to page all UEs in RRC IDLE and RRC INACTIVE states that joined the associated MBS multicast session, i.e. UEs are not paged individually. The UE stops monitoring for group notifications related to a specific multicast session once the UE leaves this multicast session.
If the UE in RRC IDLE state that joined an MBS multicast session is camping on gNB not supporting MBS, the UE may be notified about multicast session activation or data availability by CN-initiated paging where CN pages each UE individually, as described in clause 9.2.5. If the UE in RRC INACTIVE state that joined MBS multicast session is camping on gNB not supporting MBS, the UE may be notified about data availability by RAN-initiated paging, as described in clause 9.2.5.
[bookmark: _Toc100782219]--------------------Start of the Next Change--------------------------
16.10.5.3.3	Handover between Multicast supporting cell and Multicast non-supporting cell
During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to an MBS non-supporting NG-RAN node, the target NG-RAN node sets up PDU Session Resources mapped to the multicast MBS Session. The 5GC infers from the absence of an "MBS-support" indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that MBS data packets delivery has to be switched to 5GC individual MBS traffic delivery as specified in TS 23.247 [45]. If data forwarding is applied, the source NG-RAN node infers from the handover preparation response message that the target NG-RAN node does not support MBS and changes the QFI(s) in the forwarded packets to the associated unicast QFI(s) if respective mapping information is available. The source NG-RAN node may be aware that the target NG-RAN node is non-MBS supporting already before Handover Preparation.
For mobility from MBS non-supporting NG-RAN node to MBS-supporting NG-RAN node, the existing Xn/NG handover procedures apply. The 5GC infers from the presence of the "MBS-support" indicator in the Path Switch Request message (Xn handover) or in the Handover Request Acknowledge message (NG handover) that MBS data packets delivery can be switched from 5GC MBS individual traffic delivery to 5GC shared traffic delivery. After Xn handover, the SMF triggers switching MBS data packets delivery form individual to shared traffic delivery by providing MBS Session IDs joined by the UE to the NG-RAN node by means of the PDU Session Resource Modification procedure. And for NG handover, the SMF provides the MBS Session IDs joined by the UE to the target NG-RAN node by means of NGAP Handover Request. Minimization of data loss and duplication avoidance may be applied by means of identical MBS QFI SNs received over both, the shared NG-U and the unicast NG-U tunnels.
Mobility from a multicast supporting cell to a multicast non-supporting cell can be achieved by switching the MRB to a DRB in the source gNB before a handover.
NOTE:	A UE may be handed over to a target gNB not-supporting MBS without prior reconfiguration from MRB to the DRB in the source gNB. In this case, the AS configuration may not be comprehended by the target gNB causing full configuration.
--------------------End of the Changes--------------------------
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