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Introduction

The current RAN2 baseline CR from RAN2 is provided in Annex.

It is proposed to align and include RAN3 current text within sections planned in RAN2 and where RAN2 expects RAN3 to feed text.

If the proposal is agreed, then starting next meting we will follow this new structure so that in the end the merging by RAN2 is made easy.
Proposal 1: agree the TP below to align the RAN3 titles to fit into the titles of RAN current baseline CR and then starting next meeting to continue following this new structure so that in the end the merging by RAN2 is made easy.

NOTE: Please note that the below TP does not modify at all the content agreed by RAN3. It is just a reorganization to fit RAN2 baseline CR structure.
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16.x
NR MBS
16.x.1
General

Editor’s Note: General aspects to be covered here.

16.x.2
Architecture

Editor’s Note: Architecture aspects to be covered here.

The overall NG-RAN architecture specified in section 4 applies for NR MBS.
16.x.5
Multicast Handling
16.x.5.1
Session Management

Editor’s Note: Session Management aspects to be covered here.

16.x.5.1.1
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 MB QoS flow is associated with a QoS profile.

Editor’s Note: whether 5GC sends MBS Session AMBR to NG-RAN and how NG-RAN node would handle it is FFS.

Editor’s Note: specification of applicability of QoS flow QoS parameters and PDU Session parameters to an MBS Session Resources is expected to be specified. How to reference to TS 23.501 (by SA2) is FFS.

16.x.5.3
Mobility
Editor’s Note: Mobility aspects to be covered here.

Mobility principles builds on existing functionality including functions described in section 9.2. 

16.x.5.3.1
Handover between Multicast Supporting cells

During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC. Which procedures to use is FFS.     

During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12].  

16.x.5.3.2
Handover between Multicast Supporting cell and Multicast non-supporting cells
During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to a non-MBS supporting NG-RAN node, the target NG-RAN node sets up PDU Session resources associated to the multicast MBS Session. The SMF 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 the 5GC has to switch to 5GC individual MBS traffic delivery for that UE as specified in TS 23.247 [x]. 

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.

Editor’s Note: whether the source NG-RAN node may also learn before the handover preparation response message that the target NG-RAN node is non-MBS supporting is FFS. 

Editor’s Note: whether other options for mobility from supporting nodes to non-supporting nodes are specified to minimize data loss is FFS. 

For mobility from non-MBS 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-supporting“ indicator in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that PDU sessions resources associated with active multicast MBS session(s) can be switched from 5GC MBS individual traffic delivery to 5GC shared traffic delivery [details FFS].



16.x.5.5
PTP-PTM Switching

Editor’s Note: covers both PTP to PTM switching and PTM to PTP switching.
The PTP-PTM Switching function is only applicable for a Multicast session and resides in NG-RAN node. It enables the NG-RAN node to decide for which UEs to use PTP or PTM (PTP, PTM to be defined with RAN2) for the MBS session. The NG-RAN node takes its decision based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. The same QoS requirements apply regardless of the decision.

PTP and PTM modes can be used simultaneously in the same cell. For Broadcast session only PTM is applicable. For Multicast session both PTP and PTM are applicable.

16.x.6
Broadcast Handling
16.x.6.1
Session Management

Editor’s Note: RAN3 to provide Session management aspects here. 

For delivery of location dependent contents of a broadcast session, Area session ID related information is included in the NGAP broadcast session resource setup procedure associated with MBS service area information and per Area Session ID NG-U tunnels are established. 
16.x.6.1.1
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 MB QoS flow is associated with a QoS profile.

16.x.6.4
Service Continuity

Editor’s Note: Mobility related aspects to be covered here. 

Mobility principles builds on existing functionality including functions described in section 9.2. 

NR MBS supports MBS frequency layer prioritization for broadcast MBS sessions. 


















Annex A: Current baseline CR in RAN2

16.x
Multicast and Broadcast Services

16.x.1
General

Editor’s Note: General aspects to be covered here.

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 section 16.x.5.4. HARQ feedback/retransmission can be applied to both PTP and PTM transmission.
16.x.2
Network Architecture

Editor’s Note: RAN3 to provide architecture aspects here. 

16.x.3
Protocol Architecture 
Editor’s Note: User plane and control plane protocol architecture to be covered here. 

Figure 16.x.3-1and 16.x.3-2 depict the Downlink Layer 2 architecture for multicast session and broadcast session respectively, where MBS protocol stack comprises the same layer 2 sublayers as described in section 6 with the following differences:

· SDAP sublayer provides only the following functionalities:

· Mapping between an MBS QoS flow and an MRB;

· Transfer of user plane data.

· PDCP sublayer provides only the following functionalities:

· Transfer of data;
· Maintenance of PDCP SNs;

· Header compression and decompression using the ROHC protocol or EHC protocal;

· Reordering and in-order delivery;Duplicate discarding.

· For multicast session, gNB provides the following one or more multicast MRB configuration(s) to the UE via dedicated RRC signalling:

· Multicast MRB with  DL only RLC-UM or bidirectional RLC-UM configuration for PTP transmission;
· Multicast MRB with RLC-AM entity configuration for PTP transmission;
· Multicast MRB with DL only RLC-UM entity for PTM transmission;
· Multicast MRB with two RLC-UM entities, one DL only for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.5;
· Multicast MRB with three RLC-UM entities, one DL RLC-UM entity and one UL RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.5;
· Multicast MRB with two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.5.
-
For multicast session, gNB provides the UE with multicast MRB bearer type configuration change.
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Figure 16.x.3-1: Downlink Layer 2 Architecture for Multicast Session
· For broadcast session, gNB provides the following broadcast MRB configuration to the UE:

· Broadcast MRB with one DL only RLC-UM entity for PTM transmission; 
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Figure 16.x.3-2: Downlink Layer 2 Architecture for Broadcast Session
16.x.4
Group Scheduling

Editor’s Note: Group scheduling related aspects to be covered here. 

The following logical channels are used for MBS delivery:
· MTCH: A point-to-multipoint downlink channel for transmitting MBS data of either multicast session or broadcast session from the network to the UE;
· DTCH: A point-to-point channel defined in section 6.2.2 for transmitting traffic data of multicast;
· MCCH: A point-to-multipoint downlink channel used for transmitting MBS control information from the network to the UE, for one or several MTCH(s).
The following connections between logical channels and transport channels for group transmission exist:

· MCCH can be mapped to DL-SCH;

· MTCH can be mapped to DL-SCH.

The following depicts the usage of RNTI for group transmission:

· A UE can receive different services using different G-RNTIs/G-CS-RNTIs.
Editor’s Note: FFS whether multiple G-RNTIs/G-CS-RNTIs are supported depends on UE capability.
16.x.5
Multicast Handling 

16.x.5.1
Session Management

Editor’s Note: RAN3 to provide Session management aspects here. 

16.x.5.2
Configuration

Editor’s Note: FFS how multicast configuration is provided for supporting multicast reception in RRC_CONNECTED state.
A UE can receive data of MBS multicast session only in RRC_CONNECTED state. MBS supporting gNBs uses a group notification mechanism to notify the UEs in RRC IDLE/INACTIVE state when a multicast session has been activated or the gNB has received data. Upon reception of the group notification, the UEs reconnect to the network. activation using a group notification mechanism. The group notification is addressed with P-RNTI on PDCCH, and the paging channels are monitored by the UE as described in section 9.2.5. Paging message for group notification contains MBS session ID to address all UEs in RRC IDLE and RRC INACTIVE states that joined the MBS multicast session about an activation of the multicast session, i.e. UEs are not paged individually. Multicast UE stops monitoring for multicast session activation once the UE leaves multicast session.

Editor note: How to avoid potential notification loss for UEs is gNB implementation dependant.

gNBs not supporting MBS may notify the UE in RRC IDLE/INACTIVE state for multicast session activation through Paging messages in the PO as described in section 9.2.5, where each UE is paged individually.
If the UE which joined a multicast session is in RRC_CONNECTED state, 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.
16.x.5.3
Service Continuity 
Editor’s Note: Mobility related aspects to be covered here. 

16.x.5.3.1 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 during handover. 

In order to support lossless handover for multicast service, DL PDCP SN synchronization and continuity between the source cell supporting multicast and the target cell supporting multicast needs to be guaranteed. The source gNB may forward the data to the target gNB and the target gNB may deliver the forwarded data. Additionally, the UE may be configured by the network to provide PDCP status report for an MRB for multicast session during a handover.
Editor’s Note: FFS which detailed scenario but at least PTP-PTP.
Editor’s Note: a procedure flow for mobility will be provided in the future.
Editor’s Note: Lossless mobility and data forwarding to be updated along the progress of respective discussions in RAN2 and RAN3.
16.x.5.3.2 Handover between Multicast supporting cell and Multicast non-supporting cells
Editor’s Note: Handover between multicast supporting cell and multicast non-supporting cells related aspects to be covered here.

Mobility from the multicast supporting cell to multicast non-supporting cells can be achieved by switching the traffic from delivery via MRB to delivery via DRB. 

Editor’s note: FFS whether the switching the traffic from delivery via MRB to delivery via DRB either before or during the handover.

Editor’s note: Whether and how this can be done without data losses has to be further investigated and requires progress and input from other WGs, i.e. RAN3 and SA2.

16.x.5.3.3 MRB Bearer type change 
In order to minimize the loss during MRB bearer type change, gNB may configure UE to send a PDCP status report upon the MRB bearer type change indicated by upper layer.16.x.5.4
DRX

The following DRX configuration for PTM/PTP transmission respectively exists:

· For PTM transmission, a multicast DRX pattern is configured on a per G-RNTI(s) basis (i.e. independent of UE-specific DRX for unicast transmission);

· For PTP transmission, the UE-specific DRX pattern for unicast is reused for PTP transmission of NR MBS, which means the UE specific DRX pattern is for both unicast services and the MBS PTP transmission of UE;
16.x.5.5
PTP/PTM Dynamic Switch

Editor’s Note: Dynamic switch related aspects to be covered here. 

For multicast service, gNB may deliver MBS data packets using the following methods:

· PTP Transmission: gNB individually delivers separate copies of MBS data packets to each UEs independently, i.e. gNB uses UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI. 

· PTM Transmission: gNB delivers a single copy of MBS data packets to a set of UEs, e.g., gNB uses group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI. 

If a UE is configured with both PTM and PTP transmissions, a gNB dynamically decides whether to deliver multicast data by PTM and/or PTP  for a given UE based on the protocol stack defined in section16.x.3.
16.x.5.6
Reliability

Editor’s Note: Reliability related aspects to be covered here. 
16.x.6
Broadcast Handling 
16.x.6.1
Session Management

Editor’s Note: RAN3 to provide Session management aspects here. 

16.x.6.2
Configuration 
The UE can receive the MBS configuration for broadcast session in RRC_IDLE , RRC_INACTIVE and RRC_CONNECTED state via MCCH. BCCH delivers the parameters needed for the reception of MCCH in the SIBx, which in turns delivers parameters needed for MTCH reception.
Editor’s Note: the index “x” in SIBx will be align with that in the stage-3 specification, i.e., TS 38.331.

The following principles govern the MCCH structure:

· The MCCH provides the list of all broadcast services with ongoing sessions transmitted on MTCH(s) and the associated information for broadcast session including: MBS session ID , associated G-RNTI  scheduling information, and neighbouring cell information for MTCH. The MCCH content is transmitted within periodically occurring time domain windows, referred to as MCCH transmission window defined by MCCH repetition period, MCCH window duration and radio frame/slot offset; 
· MCCH uses a modification period and MCCH contents are only allowed to be modified at each modification period boundary; A notification mechanism is used to announce the change of MCCH contents due to broadcast session start, modification and stop and neighbouring cell information modification;
· When the UE receives a MCCH change notification, it acquires the updated MCCH in the same MCCH modification period where the change notification is sent; The UE in RRC_IDLE or RRC_INACTIVE receives both MCCH and SI/Paging without BWP switch in case of BA.

Editor’s Note: FFS that RAN1 inputs are needed for the definition of MBS control information on the MCCH acquisition, e.g. the definition of common search space for MCCH scheduling, and the details of the configuration of the bandwidth for MCCH reception.

16.x.6.3
DRX

gNB can configure a PTM DRX pattern with one or multiple G-RNTIs via RRC signalling.
16.x.6.4 Service Continuity
Editor’s Note: Mobility related aspects to be covered here. 

Editor’s Note: a procedure flow for mobility will be provided in the future.
16.x.6.4.1 Service Continuity in RRC_IDLE or RRC_INACTIVE

To avoid the need to read broadcast MBS related system information and potentially MCCH on neighbour frequencies, the gNB may indicate in the MCCH the list of neighbour cells providing the same broadcast MBS service(s) so that the UE is made aware of which frequency is providing which broadcast MBS services using PTM via through the combination of the following MBS related information and the UE can request unicast reception of the service before changing to a cell not providing the broadcast MBS service(s) using PTM.

-
user service description (USD);

-
SIBx1, as defined in section 7.3.1.

Editor’s Note: FFS the detailed information, e.g. USD , SAI/TMGI etc.
In RRC_IDLE, the UE applies the normal cell reselection rules with the following modifications:

-
the UE which is receiving MBS broadcast service(s) via PTM and can only receive these MBS broadcast service(s) via PTM while camping on the frequency providing these MBS broadcast service(s) is allowed to make this frequency highest priority;

-
the UE which is interested in receiving MBS broadcast service(s) via PTM and can only receive these MBS broadcast service(s) via PTM while camping on the frequency providing these MBS broadcast service(s) is allowed to make this frequency highest priority when it intends to receive these MBS broadcast service(s);

-
when the MBS broadcast service(s) which the UE is interested in are no longer available (after the end of the session) or the UE is no longer interested in receiving the service(s), the UE no longer prioritises the frequency providing these MBS broadcast service(s).
Editor’s note: The details of the ID of MBS services is pending for the feedbacks of other WGs. 

Editor’s note: The detailed mapping between frequency and MBS service ID is pending for the feedbacks of other WGs. 

16.x.6.4.2 Service Continuity in RRC_CONNECTED

To ensure service continuity of MBS broadcast, the UE in RRC_CONNECTED state may send MBS Interest Indication to the gNB for broadcast session(s), which consists of the following information:

· MBS frequency list which sorted in decreasing order of interest
· priority between the reception of all listed MBMS frequencies and the reception of any unicast bearer

· TMGI list

Editor’s note: FFS whether the MII is reported via UEAssistanceInformation or a new RRC message.
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