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 Introduction

There are still some remaining issues about F1-U bearer management.

RAN3#114bis-e:

For MC, agree to draft an LS asking RAN2 to specify the feasibility of MRB-ID on a per MBS Session basis, not on a per-UE basis and the feasibility to define a CellConfigInfo RRC structure which enables the network to use exactly the same Lower Layer (PHY/MAC/RLC ) configuration for more than one UE in a cell

For MC, Agree on a set of non-UE associated E1 procedures to control MBS Session Resources in the gNB-CU-UP for setup, modification and release.

Define separation procedures for BC and MC in E1AP and F1AP.

WA: For BC, Based on the current structure in the running RRC CR [R2-2111658] the MBSBroadcastConfiguration is finally encoded by the DU, with input from CU concerning TMGI, MRB configuration, MBS-NeighbouringCellList, and probably others. Update of e.g. neighbouring cell info could be provided in an update of the MBS Session Context from CU.

For BC close discussions on a “MBS Reset” procedure”.

For MC, to support PDCP SR and respective retransmissions the following possibilities are identified and FFS

4-1) no UE specific F1-U tunnel (i.e. shared F1-U tunnel):

a) PDCP SR and retransmission w/o UE ID tagging in 38.425 NR UP

b) PDCP SR and retransmission w/ UE ID tagging in 38.425 NR UP

4-2) UE specific F1-U tunnel

To be continued...
In this contribution, analyses to bearer management based on the latest RAN3 progress are provided following below order:

MRB configuration from RAN2 perspective, and possible re-transmission and PDCP status report along with the MRBs

decision making inside RAN in case of dis-aggregated deployment.

optimal F1-U bearer design based on RAN2 understanding (take PDCP SR into account, and spec impacts to 38.425)

flow control on corresponding F1-U tunnel options.

 Decision making on MRB type

In the latest approved RAN2 running CR [1], we have found that there are various type of MRBs with PTP or PTM only, and so called split MRB (with both PTP and PTM leg).
R2-2111605

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.

From RAN2 perspective, an MRB can be of the following type: PTP only, PTM only and split MRB (with both PTP and PTM).

Discussion was mainly around which node to decide the bearer type of MRB. From the functionality perspective, the following shall be considered:

gNB-CU is able to offer an initial MRB configuration.
gNB-CU shall be able to initiate MRB modification (or MRB bearer type change) based on CU's observation on the QoS performance or gNB-CU side resources.
DU, on the other side, might be able to offer suggestions to gNB-CU too, about the QoS reflected in lower layer. It might be even more timely if gNB-DU is able to offer the modified MRB configuration directly to CU.
gNB-CU shall be able to provide/modify MRB configuration.
Network might be able to react faster on MRB configuration if gNB-DU proposes suggestions on modified MRB configuration directly.
The final decision on the MRB configuration in case of gNB-DU initiated MRB re-configuration needs gNB-gNB-CU confirmation of course, to be reflected in the RRC message to UE.
Based on above observation we thus propose:

gNB-CU is able to configure and modify the MRB configuration to gNB-DU.
gNB-DU is able to propose MRB re-configuration (or MRB bearer type change) which is further confirmed or refused by gNB-CU.
 Tunnel options for various type of MRB
More clearer MRB definition and characteristic can be referred in RAN2 progress:

RAN2 116-e agreements
A common PDCP entity is used for RRC based MRB bearer type change between PTM only MRB, PTP only MRB and split MRB.

It is up to gNB implementation on how to perform PDCP data recovery (in the UP) for RRC based MRB bearer type change and there is expected that no extra standard effort.

In order to minimize the loss during MRB bearer type change, NW may configure UE to send a PDCP status report for the MRB bearer type change;

For MRB configured by upper layers to send a PDCP status report in the uplink (field statusReportRequired in PDCP-Config IE in RRC), the receiving PDCP entity shall (based on the RRC reconfiguration message from the network) trigger a PDCP status report in case of MRB type change; 

NW is required to configure a bidirectional PTP leg (e.g. either PTP-only MRB or split MRB) if statusReportRequired is provided. It is up to network in which case statusReportRequired is configured.

The SR can be configured only if PTP AM (with Uplink) is in the new configuration. 

Firstly we want to say to design a proper F1-U solution for MRB, it has to support various type of MRB, with PTP or PTM only leg, with or without PDCP SR, with or without PDCP PDU re-transmission (network initiated):
F1-U tunnels for MRB shall support the various type of MRB.

Based on RAN2 progress we have the following observations on PDCP SR support of MRB:

For MRB bearer type change, it is one common PDCP entity for such MRB.

There might be PDCP data recovery (i.e., re-transmission of PDCP PDU) during MRB bearer type change.

PDCP status report shall only be applied to MRB with RLC AM leg. 

Then we try to categorize different MRBs.

MRB with PTP only leg, with (RLC AM) or without (PDCP UM) PDCP SR support;
MRB with PTM only leg (RLC UM mode), without PDCP SR;
split MRB with one PTM leg (RLC UM mode), and PTP which could be RLC AM or UM.
We then analyse the F1-U tunnel options for different MRBs. Please note that RAN3 had made following agreements on F1-U tunnel:

A shared F1-U tunnel is established between gNB-CU and gNB-DU for PTP/PTM transmission associated with split MRB with common PDCP.

Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session

WA: Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel

For IP Multicast Transport support for Broadcast and Multicast service：WA: F1-U multicast transport is not supported

We won't discuss or agree again on the following observation but it is quite clear that:

Despite the bearer type of one MRB for an MBS session, there will be a shared F1-U tunnel.

Therefore the issue is whether to setup a separate tunnel for any per UE data (including data PDU and control PDU, e.g., per UE re-transmission of PDCP PDU, or PDCP SR).

Assume that we will only have one common tunnel for all per UE data transmission, there might be spec impacts from different perspective:

data transmission. how to differentiate per UE data on a common tunnel, we might need to have UE ID tagging in 38.425 NR UP that had been brought up in last RAN3 114bis-e discussion.
flow control. how to do the flow control (even it is optional) on a common tunnel where shared PDCP PDU and per UE PDCP PDU are being transmitted simultaneously. It seems no simple flow control mechanism based on existing spec can handle such case.
While for the dedicated tunnel case, 

for per UE data transmission, a legacy per UE tunnel can be setup for the per UE data transmission to handle the per UE potential re-transmission. Such per UE tunnel can be established upon the context setup in gNB-DU or anytime such context is updated initiated by gNB-CU or DU. For the sake of simplicity and signaling overhead, one common per MBS session where the per UE tunnel and per session tunnel can be handled in one single message between gNB-CU and DU.
there is no impacts to the flow control to the shared tunnel. 
Transmitting the per UE data on the shared F1-U tunnel brings impacts the F1-U spec (e.g., per UE data tagging, and flow control mechanism if flow control is applied on the shared tunnel).
Therefore we propose to use UE specific tunnel if needed to transmit the per UE data (user plane data or control data):

For Multicast, PDCP status report and potential PDCP PDU retransmissions are transmitted on UE specific tunnel.
 Flow control for shared tunnel

In RAN3 114e meeting, it was confirmed that for the use of DL flow control in the shared F1-U tunnel is optional.

RAN3#114e:

For Broadcast and Multicast, optional use of DL flow control in the shared F1-U tunnel. 
It is network decision to have DL flow control or not.
# No DL flow control

In case of No DL flow control, existing NR user plane protocol functions can work without any spec enhancement.
In case of no DL flow control, current NR user plane protocol functions can already work for the share F1-U tunnel per DU.
# in case of DL flow control

It was also confirmed that existing NR user plane protocol functions need to be reviewed for their applicability for MBS, and no additional protocol elements required to be specified in TS 38.425 for support of BC MBS NR. That is to say, the basic framework for DDDS will be based on the unicast, e.g., the report format and IE.
For split MRB with common PDCP, shared F1-U tunnel is used, existing NR user plane protocol functions need to be reviewed for their applicability for MBS.

If F1-U flow control is applied for NR MBS

-
Reuse existing PDU Type 0 and Type 1 to support flow control for multicast and broadcast

-
No additional protocol elements required to be specified in TS 38.425 for support of BC MBS NR

-
Discussions on additional procedure text are necessary for the DDDS procedure to clarify how to specify how the receiving node shall interpret the contained information in case DDDS is applied on an MRB.

Based on RAN2 progress, there will be AM MRB and UM MRB. For AM MRB it was defined in RAN2 running CR [2] that an AM MRB is associated with an AM RLC bearer for PTP transmission. So it can be a PTP only MRB or an MRB with both AM RLC leg and one UM RLC leg.
AM MRB: An MRB associated with an AM RLC bearer for PTP transmission.

There will be UM MRB as well although it was not defined specifically. UM MRB can be used for both multicast and broadcast where only UM mode PTP or PTM RLC are configured.

In the following discussion, we follow the definition: 

UM DRB: An MRB associated with an UM RLC bearer for PTP transmission, PTM transmission or both.
For such kind of new RBs, Since gNB-DU is able to do the local buffer management and dynamic mode switch, a more flexible manner is to allow gNB-DU to compile the DDDS report by itself and mode switch/scheduling decision.

DU generates the DDDS report for MRB with a shared F1-U tunnel by implementation (e.g., mode switch/scheduling decision), i.e, no spec impacts.
However for CU, its understanding of the DDDS report shall be specified, i.e., the gNB-CU behaviour shall be defined when a shared tunnel is used, when DDDS report is sent from DU. gNB-CU does the buffer management based on the MRB type and the corresponding DDDS report. Since one gNB-CU might be service multiple DUs, therefore based on the report from one DU, gNB-CU might not be able to determine whether to remove the buffer. Therefore we suggest the following wording: 
For AM MRB, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node is able to remove the respective NR PDCP PDUs. 

For UM MRB, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.

Agree the TP to TS 38.425 in following section.

 F1AP & E1AP
It was still FFS on F1AP and E1AP operation, per UE or per MBS.
For Multicast, reuse the existing UE-associated F1AP procedures to provide per UE the joined MBS Session IDs, further FFS UE specific MBS information and MBS context information (FFS).

Introduce a set of E1 procedures to control NR MBS resources in gNB-CU-UP including NG-U and F1-U terminations. FFS whether the E1 procedures are defined to apply for both, BC and MC. FFS whether the E1 procedures are defined on MRB context or MBS Session level.

We’d like to follow NG-C design as guideline to have a common signaling for both E1 and F1, just as on NG-C, it is one common signaling to (based on 23247)
RAN UP resources establishment
Multicast activation/deactivation
For common configuration, a common signaling is used on NG-C.
For UE specific bearer management, e.g., per UE tunnel as in section 3, there can be signaling overhead reduction if it can be transmitted in the same common signaling.
The F1-U shared bearer release/setup is performed by means of a separate non-UE associated F1AP procedure

 Conclusion
Observation 1
From RAN2 perspective, an MRB can be of the following type: PTP only, PTM only and split MRB (with both PTP and PTM).

Observation 2
gNB-CU shall be able to provide/modify MRB configuration.

Observation 3
Network might be able to react faster on MRB configuration if gNB-DU proposes suggestions on modified MRB configuration directly.

Observation 4
F1-U tunnels for MRB shall support the various type of MRB.

Observation 5
For MRB bearer type change, it is one common PDCP entity for such MRB.

Observation 6
There might be PDCP data recovery (i.e., re-transmission of PDCP PDU) during MRB bearer type change.

Observation 7
PDCP status report shall only be applied to MRB with RLC AM leg. 

Observation 8
Despite the bearer type of one MRB for an MBS session, there will be a shared F1-U tunnel.

Observation 9
Transmitting the per UE data on the shared F1-U tunnel brings impacts the F1-U spec (e.g., per UE data tagging, and flow control mechanism if flow control is applied on the shared tunnel).

Observation 10
It is network decision to have DL flow control or not.

Observation 11
In case of no DL flow control, current NR user plane protocol functions can already work for the share F1-U tunnel per DU.

Observation 12
For common configuration, a common signaling is used on NG-C.

Observation 13
For UE specific bearer management, e.g., per UE tunnel as in section 3, there can be signaling overhead reduction if it can be transmitted in the same common signaling.

Proposal 1
gNB-CU is able to configure and modify the MRB configuration to gNB-DU.

Proposal 2
gNB-DU is able to propose MRB re-configuration (or MRB bearer type change) which is further confirmed or refused by gNB-CU.

Proposal 3
For Multicast, PDCP status report and potential PDCP PDU retransmissions are transmitted on UE specific tunnel.

Proposal 4
DU generates the DDDS report for MRB with a shared F1-U tunnel by implementation (e.g., mode switch/scheduling decision), i.e, no spec impacts.

Proposal 5
Agree the TP to TS 38.425 in following section.

Proposal 6
The F1-U shared bearer release/setup is performed by means of a separate non-UE associated F1AP procedure

 Reference
R2-2111605 38.300 Running CR for MBS in NR

R2-2111658_38_331_Running_CR_for_NR_MBS_update_after_R2#116

TP for BLCR of TS 38.425
------------------------------Start of the Changes----------------------------
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Corresponding node: a node interacting with a node hosting NR PDCP for flow control. In an IAB network, this is the IAB-DU serving the UE for the corresponding data radio bearer.
Master node: as defined in TS 37.340 [3].

Secondary node: as defined in TS 37.340 [3].

AM MRB: An MRB associated with at least an AM RLC bearer for PTP transmission.

UM DRB: An MRB associated with an UM RLC bearer for PTP transmission, PTM transmission or both.
------------------------------End of the Changes----------------------------
------------------------------Start of the Changes----------------------------
5
NR user plane protocol

5.1
General

The NR user plane protocol layer is using services of the transport network layer in order to allow flow control of user data packets transferred from the node hosting NR PDCP to the corresponding node.
For Broadcast and Multicast, optional use of DL flow control in the shared F1-U tunnel.
------------------------------End of the Changes----------------------------
------------------------------Start of the Changes----------------------------
5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.

The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.

When the corresponding node decides to trigger the feedback for Downlink Data Delivery procedure it shall report as specified in section 5.2:

a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

b)
the desired buffer size in bytes for the concerned data radio bearer;

c)
optionally, the desired data rate in bytes associated with a specific data radio bearer configured for the UE;

d)
the NR-U packets that were declared as being "lost" by the corresponding node and have not yet been reported to the node hosting the NR PDCP entity within the DL DATA DELIVERY STATUS frame;

e)
if retransmission NR PDCP PDUs have been delivered, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs successfully delivered to the UE in sequence of NR-U sequence number;

f)
if retransmission NR PDCP PDUs have been transmitted to the lower layers, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs transmitted to the lower layers in sequence of NR-U sequence number;

g)
the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

NOTE:
If a deployment has decided not to use the Transfer of Downlink User Data procedure, d), e) and f)  above are not applicable.

e)
in case of RLC AM, the NR PDCP PDU sequence number successfully delivered out of sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs.

f)
in case of MRB of MBS delivery of a shared F1-U tunnel, whether and how the flow control applies depend on network implementation.
------------------------------End of the Changes----------------------------

5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.

The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.

When the corresponding node decides to trigger the feedback for Downlink Data Delivery procedure it shall report as specified in section 5.2:

a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

b)
the desired buffer size in bytes for the concerned data radio bearer;

c)
optionally, the desired data rate in bytes associated with a specific data radio bearer configured for the UE;

d)
the NR-U packets that were declared as being "lost" by the corresponding node and have not yet been reported to the node hosting the NR PDCP entity within the DL DATA DELIVERY STATUS frame;

e)
if retransmission NR PDCP PDUs have been delivered, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs successfully delivered to the UE in sequence of NR-U sequence number;

f)
if retransmission NR PDCP PDUs have been transmitted to the lower layers, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs transmitted to the lower layers in sequence of NR-U sequence number;

g)
the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

NOTE:
If a deployment has decided not to use the Transfer of Downlink User Data procedure, d), e) and f)  above are not applicable.

e)
in case of RLC AM, the NR PDCP PDU sequence number successfully delivered out of sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs.
As soon as the corresponding node detects the successful RACH access by the UE for the corresponding data radio bearer(s), the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node(s) hosting the NR PDCP entity(ies). The node hosting NR PDCP entity may start sending DL data before receiving the initial DL DATA DELIVERY STATUS frame. In case the DL DATA DELIVERY STATUS frame is sent before any NR PDCP PDU is transferred to lower layers, the information on the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE and the highest NR PDCP PDU sequence number transmitted to the lower layers may not be provided.

The DL DATA DELIVERY STATUS frame shall also include a final frame indication when this frame is the last DL status report. When receiving such indication, the node hosting the NR PDCP entity considers that no more UL or DL data is expected to be transmitted between the corresponding node and the UE.

The DL DATA DELIVERY STATUS frame may also include an indication of detected radio link outage or radio link resume for the concerned data radio bearer. When receiving an indication of radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node both in UL and DL. When receiving an indication of radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node both in UL and in DL. When receiving an indication of UL or DL radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node for UL or DL, depending on the indicated outage. When receiving an indication of UL or DL radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node in UL or in DL, depending on the indicated resume.

The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:

-
regards the desired buffer size under b) and the data rate under c) above as the amount of data to be sent from the hosting node:

-
If the value of the desired buffer size is 0, the hosting node shall stop sending any data per bearer.

-
If the value of the desired buffer size in b) above is greater than 0, the hosting node may send up to this amount of data per bearer starting from the last "Highest successfully delivered NR PDCP Sequence Number" for RLC AM if received, or the hosting node may send up to this amount of data per bearer starting from the last "Highest transmitted NR PDCP Sequence Number" for RLC UM if received.

-
The value of the desired data rate in c) above is the amount of data desired to be received in a specific amount of time. The amount of time is 1 sec.
-
The information of the buffer size in b) above and of the data rate in c) above is valid until the next DL DATA DELIVERY STATUS frame is received.

-
is allowed to remove the buffered NR PDCP PDUs of a RLC AM bearer, according to the feedback of successfully delivered NR PDCP PDUs;

-
decides upon the actions necessary to take for NR PDCP PDUs reported other than transmitted and/or successfully delivered.

In case of RLC AM, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node removes the respective NR PDCP PDUs. For RLC UM, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.
For AM MRB, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node may remove the respective NR PDCP PDUs. 

For UM MRB, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.
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Figure 5.4.2.1-1: Successful Downlink Data Delivery Status

5.4.2.2
Unsuccessful operation

Void.

------------------------------End of the Changes----------------------------

Annex/collection of RAN3 agreements on F1/E1 bearer management

22.2.3. Dynamic Change Between PTP and PTM for UEs in RRC_CONNECTED State

WA: For multicast, same QoS requirements are applicable regardless of whether PtP or PtM is selected by NG-RAN. [Input from SA2 is needed]

First focus on standalone (i.e. non-MR-DC) scenarios. 

Restrict the terms PTP and PTM for RAN internal delivery decision for the various mode. Agreed that for broadcast only PTM is applicable and for Multicast both PTP and PTM are applicable; PTP and PTM definitions need to be further discussed

PTP and PTM modes can be used simultaneously in the same cell.

The PTP-PTM Switching function is only applicable for a multicast MBS 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.   

Applicability of current flow control is FFS

WA: For the RAN2 agreed split MRB bearer with a common PDCP: the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU

In the current RAN2/3 concept the DU does not notify the CU about the DUs (PTP/PTM) decision.

A shared F1-U tunnel is established between gNB-CU and gNB-DU for PTP/PTM transmission associated with split MRB with common PDCP.

22.2.4. Bearer Management over F1/E1
Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session

Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.

FFS if IP multicast method is supported or not

Provide the MBS Session id, QoS profile from gNB-CU to gNB-DU

Provide the MBS Session id, QoS profile from gNB-CU-CP to gNB-CU-UP

F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress

WA: Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel

For IP Multicast Transport support for Broadcast and Multicast service：WA: F1-U multicast transport is not supported

For Broadcast Context Management over F1/E1: Use non-UE associated F1/E1 procedures to set up the MBS context and shared F1-U tunnel(s) for a broadcast session (MBS context is used in analogy to UE context)

For broadcast, an MBS context ID may be associated to one or more MRB IDs, to be included in the non-UE-associated F1AP procedure (procedure and IEs are FFS)

Flow control should be enabled for an MRB established for a broadcast MBS session.

WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Message name, scope, association with other F1AP procedures and potential alignment with multicast F1AP procedures are FFS

WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Message name, scope, association with other E1AP procedures and potential alignment with multicast E1AP procedures are FFS.

MBS Session Context residing in the DU, applicable for BC and MC, which may consist of one or several MRB Contexts.

Each MRB Context corresponds to:

Either one or several F1-U tunnels 

One or several MRBs (MRB “instances”), each with a potentially different Uu configuration to be incorporated into each UE’s individual CellGroupConfig for MC, that RRC container needs to be provided to the per MRB “instance”) for individual RRCReconfiguration.

Thesets up MRB resources upon the following information: 

For MC: based on Knowledge of RRC_CONNECTED UEs being present (derived from MBS Session ID in UE contexts)

For BC and MC: Provided within MBS Session Context related information from CU->DU (MRB QoS etc, service area(s)) 

For broadcast, introduce gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Detailed naming FFS.

For broadcast, introduce gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Detailed naming FFS.

For broadcast, the shared NG-U tunnel is established during the CU-CP triggered E1AP: MBS Bearer Setup procedure. The IP multicast address could be included in the E1AP: MBS Bearer Setup Request, and the unicast transport DL NG-U GTP-U address could be included in the E1AP: MBS Bearer Setup Response.

The gNB-DU assigns the G-RNTI.

Encoding of the L1/L2 related configuration part of the MCCH configuration related SIB follows the current work split between CU and DU, further F1 signalling details are FFS

For Broadcast and Multicast, optional use of DL flow control in the shared F1-U tunnel. 

For split MRB with common PDCP, shared F1-U tunnel is used, existing NR user plane protocol functions need to be reviewed for their applicability for MBS.

For Multicast, reuse the existing UE-associated F1AP procedures to provide per UE the joined MBS Session IDs, further FFS UE specific MBS information and MBS context information (FFS).

Introduce a set of E1 procedures to control NR MBS resources in gNB-CU-UP including NG-U and F1-U terminations. FFS whether the E1 procedures are defined to apply for both, BC and MC. FFS whether the E1 procedures are defined on MRB context or MBS Session level.

If F1-U flow control is applied for NR MBS

-
Reuse existing PDU Type 0 and Type 1 to support flow control for multicast and broadcast

-
No additional protocol elements required to be specified in TS 38.425 for support of BC MBS NR

-
Discussions on additional procedure text are necessary for the DDDS procedure to clarify how to specify how the receiving node shall interpret the contained information in case DDDS is applied on an MRB.
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