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 Introduction

This paper aims to discuss the design issues in network interfaces of NR MBS in Rel-17, 

session management on whether to allocate resources for an inactive multicast session,
how resource in RAN is managed and reflected in the network interfaces (for the missing communication between CU and DU, especially the MRB type determination, MRB ID, and the per UE F1-U tunnel in case of target CU telling target DU that it needs a dedicated F1-U tunnel for the catch up of packets over the PTP leg, the corresponding signaling)
Related CRs are provided in separate documents (updates of the F1-U Context Descriptor is provided in the Annex part).
 Discussion

 issue - principle to follow on inactive multicast session
# what is the so called session resources for multicast?
For multicast session, the resources in RAN can be classified as below:

radio resources, including the MRBs and lower layer resources,
tunnel resources, e.g., F1-U, Xn-U, and NG-U
context (e.g., all kinds of configurations, join in info)
If we can refer to the definition of DU session resources in 38.401, it can be applied to multicast session as well. The definition for PDU session resource is as below:
PDU Session Resource: This term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a PDU Session.

We suggest a similar definition of multicast session resource:
The term of "Multicast Session Resource" is defined in 38.401 such that: this term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a Multicast Session.

A minor difference for multicast session is, though, there are both per UE resources and also per session resources for one multicast from network perspective.
Multicast Session Resource shall include all per UE and per session for such multicast session.

# for an inactive multicast session
For multicast, there are two defined states, i.e., active states, and inactive states defined in 23.247:
- Active state: Multicast MBS session is established and MBS data can be transmitted to the UEs that have joined th Multicast MBS session. Radio resources for the Multicast MBS session are established. To receive multicast MBS session data, UEs that joined the Multicast MBS session shall be in CM-CONNECTED state for receiving data of the Multicast MBS session. UEs are allowed to join the Multicast MBS session (subject to authorization check). 5GC resources and radio resources for the Multicast MBS session are reserved for UEs that joined the Multicast MBS session.

- Inactive state: Multicast MBS session is established but no MBS data is transmitted to the UEs that have joined the Multicast MBS session. Radio resources for the Multicast MBS session are released, and the UEs that joined the Multicast MBS session may be in CM-CONNECTED or CM-IDLE state. UEs are allowed to join the Multicast MBS session (subject to authorization check).

Also based on SA2's design that for an inactive session, the NG-U tunnel shall be kept as long as there are at least one UE that is in RRC_CONNECTED state.
23247/7.2.2.4
Release of shared delivery toward RAN node

NOTE:
When the multicast MBS session is inactive, the shared delivery is not released if there is at least one UE is in RRC-CONNECTED state for this multicast MBS session.

Based on the info provided by SA2, we can see that:

Radio resources for the Multicast MBS session are released for inactive multicast session.
UEs that joined the Multicast MBS session may be in CM-CONNECTED or CM-IDLE state for inactive multicast session.
For UE that had joined a multicast session that turns to inactive state, UE can be released to RRC_IDLE. It means such session state transitioning can be a larger time scale than UE's RRC state transitioning. The Uu configuration of the multicast session might be re-configured to reflect the radio resource at the moment. 

Therefore it is anticipated that all information allocated for one UE shall be released together with the radio resources for the Multicast MBS session. Accordingly, the MRB configuration as part of the radio resources shall be released too. 
All Multicast context at DU is released for inactive Multicast MBS session.
For an inactive multicast session, the allocated MRB and associated configuration shall be released.
 issue - NGAP in case of an inactive session
A holistic view about what is happening in the interfaces is provided. This flow chart is basically following the current version of 38.401 (section 8.15.1.2
Multicast MBS Session Context Establishment) to really understand what is happening for RAN to allocate the resources inside RAN, i.e., how RAN itself is allocating the resource following 5GC's command (or session management signaling), take the session status into consideration in Fig 1.
Note that this flowchart matches the Figure 7.2.1.3-1: PDU Session modification for UE joining Multicast MBS session in 23.247, that admission control in RAN needs to be taken before RAN echoes the PDU session establishment or modification requirement.
There are some outstanding characteristics that are worth RAN3's attention in the signaling design. Different from the session management of one PDU session, for multicast session, 

the session state that is visible to RAN, and for a session state is inactive, the radio resources are released however the NG-U tunnel is kept if there is one associated UE still in RRC_CONNECTED.

it is RAN to trigger the distribution setup to associate itself with the MB-SMF. Later session update can be triggered by MB-SMF to RAN node, other procedure includes session activation and deactivation.
With the above difference in design of multicast session compared to PDU session in mind, we have observed in current design that RAN interface inside RAN node behaviour upon one multicast session deactivation is not clearly defined. If we follow current design flow chart, we will find that RAN allocate the resources even it is not needed, e.g, if the session is not even in active state. 

RAN allocate the resources even it is not needed, e.g, if the session is not in active state.

In current signaling flow, RAN carries out admission control for the PDU session establishment for the UE join in of one multicast session.
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Fig 1. RAN internal behaviour taking session status into consideration
Is this even the 5GC's intention? The answer probably is no. 

It was already agreed that in SA2 and also in last RAN3 meeting that for an MBS supporting node, it won't allocate resources for the MBS QoS flows in the associated PDU sessions. Therefore, there is no need to carry out any admission control for the PDU session signaling, for multicast flows.
In previous discussion, RAN3 agreed that admission control happens after the session is activated which is also the common understanding that RAN shall not allocate resources for an inactive session (except that NG-U might be kept during session deactivation).
The key here is that SA2 suggests that the UE is able to join the multicast session in whichever state, active or inactive (it is not about RAN resource, but only about authorization inside 5GC). Assume UE is not able to join for the moment, how can UE get notified about the radio resource is available and initiate another join in process? Instead, such UE join in info shall be part of the UE context there and whenever RAN is able to do so, RAN initiate the distribution setup. This fits into the best decoupling principle (between NAS and AS) that we have been following since the first release of 5G.
The PDU session join info is about to notify RAN node about UE's join, i.e., gNB won't allocate resources for the multicast QoS flows in the associated PDU sessions.

UE is able and allowed to join the multicast session in whichever state, active or inactive, and the UE join is a decision based on 5GC authorization but not RAN resources.
As we have mentioned before, the 5GC defined session activation and deactivation can be in a longer time scale (longer enough to allow UE to be released to RRC_IDLE), such that we doubt whether the allocated resource or configuration will still be justified when the session is activated. Therefore such config will have to be released or modified for both UP and DU when the session is activated by 5GC. The allocated RAN resources at DU and UP might not be justified when session is activated, and might have to be modified again, which result in more signaling overhead issue.

While gNB might not be aware of the session state if the session is inactive. If so, RAN might allocate the resources and then found out it unnecessary as in Fig 1. RAN might need to release the configuration and the corresponding resources afterwords, which resulted in unnecessary overhead. 

gNB might have to release the configuration and resource allocated at UP and DU when it finds out the session is inactive, and reallocate RAN resources later when the session becomes active.

Therefore, we can make a bolder assumption that the admission control or the resource coordination among gNB-CU-CP, gNB-CU-UP, and gNB-DU, is simply not needed upon the PDU session modification for UE join. Instead, the resource allocation shall only be applied upon when gNB is aware of the session state. 
gNB shall not take admission control upon the PDU session modification procedure for UE join if the session state of multicast is still unknown.
Based on the above proposal, UE join shall be an separate step about resource allocation:

gNB can always confirm UE's join about the PDU session modification which is not about resource allocation as agreed that QoS flow of MBS in the PDU session will not be allocated resources.
only when the session is activated gNB considers resource allocation for multicast session

A modified procedure is like below:

Agree with the following modification to 38.401, to allow gNB confirm UE's join (i.e., PDU session modification or establishment) without admission control.
# other design details on this issue

since how to handle PDU session for UE join is also related to SA2 design, although this is mainly about RAN's behaviour on the UE join PDU session establishment or modification.
LS SA2 on RAN3 decision about the decision on above two agreements, and take action accordingly (e.g., edit the SA2 normative procedure for multicast session join session).

There is one issue though, in case RAN only start allocating the resource after the NG-U distribution setup procedure, provision of the NG-U DL tunnel info (unicast type) to MB-SMF has to be done afterwards, e.g., in later Distribution setup modification procedure. This requirement also echos the need to allow RAN network flexibly [R3-223379] modify RAN side terminations
Add one distribution setup modify to allow changing the RAN side termination info.
 issue - CU or DU to decide MRB type
Previous RAN3 discussions were quite heated: who to decide, CU or DU, the MRB type. If we can have a comparison of the role of gNB-CU and gNB-DU in CU/DU split framework in the following table, the rationales provided above can be applied to help with RAN3's decision on the following issues of the multicast data delivery (those issues might have to be considered separately rather than decided by one single entity, as one MRB context consists of the following feature):

whether PTM shall be used, and which cell for the PTM delivery, this shall be done by DU which knows what is really happening in the cell groups for each associated UE, and also the cell resources 
RLC mode, we have a tradition to have CU to decide, however we fail see thing anything preventing us to change it if for the better.
per UE F1-U tunnel 
table 1. CU DU function split with pros and cons.
	what for
	CU
	DU

	whether PTM shall be used and which cell for the PTM transmission
- DU is the better one as it is in charge of the scheduling itself. 
	sees across gNB-DU's resources, usually in the granularity of cell overload or not.


	the MAC/Phy entity in charge of the scheduling in one cell group in one DU schedule the time and frequency resources in the granularity of symbols and resource blocks.

also, if DU is to decide PTP or PTM transmission to be applied for one split MRB for one UE, DU shall be able to decide which MRB type, i.e., PTP only , PTM only, or split MRB too with the same inputs at DU side (e.g., MBS context, joined UE numbers, MBS QoS, and per UE or per group channel condition)

	RLC mode (shall be synced among CP, UP, and DU, for flow control and others)

- can be decided by DU as in legacy.
	it was decided by CU in legacy, mandatory provided from CP to UP, and CU to DU.
	if decided by DU, it also works as DU is fully aware of the QoS in the MRB granularity.

if so, the RLC mode in the E1AP from CP to UP shall be modified to be optional rather than mandatory. and RLC mode shall be provided to UP in later modification steps.

	per UE tunnel 

- suggested by CU
	such requests shall be initiated from CU
	it was suggested by CU, DU might take it into consideration


Firstly, we intend not to change how the legacy work, on the RLC mode determination, although we can still have a choice to make here to let DU decide the RLC mode, However, by following legacy in this case it works.
RLC mode is decided by gNB-DC in legacy. 
RLC mode for MRB is decided by gNB-CU for multicast.
Also the it was confirmed in last RAN3 meeting that it was CU to propose the per UE transmission tunnel requirement, therefore gNB-DU needs to allocate resources for such requirement, e.g., per UE F1-U tunnel, and per UE RLC bearer to transmit the per UE data.
gNB-CU might propose one per UE F1-U tunnel request, and DU acts accordingly.
However for the MRB type, aka, PTP only, PTM only or split MRB, we can have the following observations:

 If gNB-DU is responsible for the dynamic PTP/PTM switch, it shall be able to decide whether PTP and PTM shall be allocated for one MRB for one UE.

 PTP or PTM is a scheduling decision which is better made by gNB-DU.

Therefore we suggest that gNB-DU shall, based on the information or context decided or provided by gNB-CU, including the QoS and the RLC mode (together with other information including the per UE transmission request), determine the MRB type, for example, 

for cases when RLC mode is determined by CU as RLC AM mode, and having PTM transmission in one cell or more cells might be beneficial from the radio efficiency perspective, gNB-DU might determine the MRB type to be AM mode split MRB.
for cases when RLC mode is determined by CU as RLC UM mode, and having PTM transmission in one cell or more cells might be beneficial from the radio efficiency perspective, gNB-DU might determine the MRB type to be PTM only MRB.

gNB-DU determines the MRB type (e.g., PTP only, PTM only, or split MRB) based on the inputs from gNB-CU, e,g., RLC mode, per UE tunnel request.

 issue - MRB ID, per UE or per Session
It is been decided by RAN2 that there will be a per UE space MRB ID (which might not be necessary though). However, since as in current multicast session operation on F1-U it relies on per session signaling to manage the F1-U tunnel, there will be per session MRB indexing needed anyway from network perspective. In below figure 2, the info that need to be synced between CU and DU is provided in Fig. 2. The following guidelines shall be followed:
on the F1-U tunnel, it shall be indexed by the per session MRB index in blue, to avoid any ambiguity between the per UE MRB ID (in red).
the association of the MRB ID and the MRB index shall be synced between CU and DU (e.g., provided by CU to DU), to enable DU 
1/ to allocate the proper per UE LCID for the per UE MRB ID., and 
2/ to transmit the per UE data from per UE PTP tunnel by the per UE RLC bearer.
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Fig 2. Multicast context that is visiable to UE and CU/DU.
Use MRB index to identify the MRB on the F1-U management signaling for multicast.
Provide the association between the per UE MRB ID on Uu and the per session MRB index on the F1AP.
 issue - F1AP signaling design 

Current design relies on several part of signaling to really work on the resource coordination between CU and DU.
// not a such reasonable mélange, rather a Frankenstein.

table 2. A review to current F1AP signalings.
	context
	UE Context Management msg

UE CONTEXT            SETUP

// per UE based
	Multicast Context Management msg
- MULTICAST CONTEXT SETUP/RELEASE/MODIFICATION 
// per session based
	Multicast Context Management msg
- MULTICAST DISTRIBUTION SETUP/RELEASE
// per session based

	- UE join info (Multicast session list)
- MRB ID per UE

- per UE tunnel

	CU to DU
- session list the UE joins in
- per UE MRB ID 
- re-tx requirement (or per UE tunnel) for such MRB

// it does no admission control in this step

// the per UE tunnel is requested in per UE signaling, and reflected in DU to CU signaling if needed.
	
	

	- MBS QoS info (not just MRB ID, e.g., ID, QoS, QFI, PDCP SN)
	
	CU to DU

- MBS session ID

- Service Area

- MRB to setup list (MRB ID, MRB QoS, QoS flow info (QFI, QoS parameter), PDCP SN length)

DU to CU

- MRB setup list

- MRB failed to be setup list

// admission control happens here
	

	- F1-U tunnel per MRB (per cell or per DU)
	
	
	DU to CU

- MRB F1-U TNL Info at DU

// and mysterious MBS Multicast F1-U Context Descriptor

CU to DU 

- MRB F1-U TNL Info at CU
// and mysterious MBS Multicast F1-U Context Descriptor

- per UE or per DU or per cell tunnel

- choice type, means one kind of tunnel at once: the hierarchy of IEs is not optimal.

	- per UE cell group config, including , 
	DU to CU

- lower layer MAC PHY config for multicast

- per UE LCID for both PTP and PTM legs.

// had been confirmed by RAN2 to use per UE signaling.
	
	


It relies on separate signaling to work on the same thing. e.g., as show above table,
UE CONTEXT SETUP, to provide the UE join info, and the per UE MRB ID, also the need for per UE tunnel.
MULTICAST CONTEXT SETUP/RELEASE/MODIFICATION , to provide general info of the session, and QoS info of MRBs. Admission control of the MRBs happens here: DU to decide which MRBs are accepted or failed.
MULTICAST DISTRIBUTION SETUP/RELEASE, to setup the F1-U tunnel, per UE /session/area/cell/DU/re-tx, etc.
if we can draw a flowchart following what we have in 38.401
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Fig 3. Issues with current F1AP signaling.
There are some issues though,

the admission control does not happen at the normal UE context setup procedure (step 3), even the MRB to be setup appears in the tabular as the same level of DRB to be setup. DU accept such UE join info unconditionally, even there is per UE tunnel setup request. instead, the admission control only happens at the MULTICAST CONTEXT SETUP/RELEASE/MODIFICATION for the MRB. 
the admission control is for all procedure that requires Multicast Session resources, not only some of the request but not the other.
while in current procedure, there is ambiguity about the admission control when there are multiple separate signaling on the resource allocation. e.g., the per UE context management signaling first or per session multicast session management signaling first. does DU wait and make the decision based on all signaling or make decision based on one signaling first.
DU, on the other hand, needs to collect all the info on above separate signaling to make the right and timely decision to update the per UE cellGroupConfig. Truly effective admission control shall take all the info from separate steps into consideration. If the info are from separate procedures, it poses implementations difficulties to DU' scheduling mechanism. One shall do such thing collectively, not individually.
There is no need to let DU trigger the distribution setup (which is borrowed from NG-C). We failed to find why: the gNB triggered Distribution setup is only needed to build the association between MB-SMF and gNB, while this is absolutely not needed inside a RAN node! As mentioned in above bullets, the resource setup/modify request shall be taken and can be put together into one signaling.
 Current F1AP signaling relies on 3 categories of signaling to handle the resource management of multicast session. 

 Admission control is not applied to all F1AP signaling that requires Multicast session resources.

 Separate signaling to DU poses implementation issue on the resource allocation.

Current design kind of works (if the above design principle can be easily ignored..) until it fails in some circumstances, e.g., service activation. For service activation cases, since all radio resources, including Multicast context, shall be released at DU, there will be extra and unnecessary UE context modification procedure; the number of which depends on how many RRC_CONNECTED UEs are associated with the multicast session in that DU. Moreover, DU needs to wait for all the signaling is done, and do the final admission control to make any final decision.

A suggested update (and a much simplified one! will be like):
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Fig 4. Simplified F1AP signaling.

 If session is to be activated by 5GC from inactive state, there will be inevitable overhead issue which can be avoided.

A single per session F1AP signaling is used for per UE join info sync, and for both admission control on MRB QoS, F1-U tunnel.

 Conclusion

We suggest the following actions to be taken at this RAN3 meeting:

Proposal 1
The term of "Multicast Session Resource" is defined in 38.401 such that: this term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a Multicast Session.

Proposal 2
Multicast Session Resource shall include all per UE and per session for such multicast session.

Proposal 3
All Multicast context at DU is released for inactive Multicast MBS session.

Proposal 4
For an inactive multicast session, the allocated MRB and associated configuration shall be released.

Proposal 5
gNB shall not take admission control upon the PDU session modification procedure for UE join if the session state of multicast is still unknown.

Proposal 6
Agree with the following modification to 38.401, to allow gNB confirm UE's join (i.e., PDU session modification or establishment) without admission control.

Proposal 7
LS SA2 on RAN3 decision about the decision on above two agreements, and take action accordingly (e.g., edit the SA2 normative procedure for multicast session join session).

Proposal 8
Add one distribution setup modify to allow changing the RAN side termination info.

Proposal 9
RLC mode for MRB is decided by gNB-CU for multicast.

Proposal 10
gNB-DU determines the MRB type (e.g., PTP only, PTM only, or split MRB) based on the inputs from gNB-CU, e,g., RLC mode, per UE tunnel request.

Proposal 11
Use MRB index to identify the MRB on the F1-U management signaling for multicast.
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------------------------------Start of the Changes----------------------------
9.2.2.1
UE CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU ( gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	SpCell ID
	M
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	reject

	ServCellIndex
	M
	
	INTEGER (0..31,...)
	
	YES
	reject

	SpCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	YES
	ignore

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	Candidate SpCell List
	
	0..1
	
	
	YES
	ignore

	>Candidate SpCell Item IEs
	
	1 .. <maxnoofCandidateSpCells>
	
	
	EACH
	ignore

	>>Candidate SpCell ID
	M
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]
	-
	

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.2.116 of TS 36.423 [9] for EN-DC case or MR-DC Resource Coordination Information IE as defined in TS 38.423 [28] for NGEN-DC and NE-DC cases.
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	1.. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	-
	

	>>SCellIndex
	M
	
	INTEGER (1..31)
	
	-
	

	>>SCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	-
	

	>>servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	SRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>Duplication Indication
	O
	
	ENUMERATED (true, ..., false)
	If included, it should be set to true. 

This IE is ignored if the Additional Duplication Indication IE is present.
	-
	

	>>Additional Duplication Indication
	O
	
	ENUMERATED (three, four, …)
	
	YES
	ignore

	>>SDT RLC Bearer Configuration
	O
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331 [8]
	YES
	ignore

	>>SRB Mapping Info
	O
	
	Uu RLC Channel ID 9.3.1.266
	This IE contains the mapped Uu Relay RLC CH ID for the SRB


	YES
	ignore

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

	>>>E-UTRAN QoS
	
	
	
	
	
	

	>>>>E-UTRAN QoS
	M
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	-
	

	>>>DRB Information
	
	
	
	
	
	

	>>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	YES
	ignore

	>>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>>>>>>TSC Traffic Characteristics
	O
	
	9.3.1.141
	Traffic pattern information associated with the QFI. Details in TS 23.501 [21].
	YES
	ignore

	>>UL UP TNL Information to be setup List
	
	1
	
	
	-
	

	>>>UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	

	>>>>BH Information
	O
	
	9.3.1.114
	
	YES
	ignore

	>>>>DRB Mapping Info
	O
	
	Uu RLC Channel ID 9.3.1.266
	This IE contains the mapped Uu Relay RLC CH ID of the DL tunnel corresponding to such UL tunnel


	YES
	ignore

	>>RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>>UL Configuration
	O
	
	UL Configuraiton  

9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication.

This IE is ignored if the RLC Duplication Information IE is present.
	-
	

	>>DC Based Duplication Configured
	O
	
	ENUMERATED (true, ..., false)
	Indication on whether DC based PDCP duplication is configured or not. If included, it should be set to true.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	Duplication Activation

9.3.1.36
	Information on the initial state of  DC basedUL PDCP duplication.

This IE is ignored if the RLC Duplication Information IE is present.
	YES
	reject

	>>DL PDCP SN length
	M
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Items
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	EACH
	ignore

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	

	>>>>BH Information
	O
	
	9.3.1.114
	
	YES
	ignore

	>>RLC Duplication Information
	O
	
	9.3.1.146
	
	YES
	ignore

	>>SDT RLC Bearer Configuration
	O
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331 [8]
	YES
	ignore

	Inactivity Monitoring Request 
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8], encapsulated in a PDCP PDU.
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.55
	
	YES
	ignore

	Serving PLMN
	O
	
	PLMN ID

9.3.1.14
	Indicates the PLMN serving the UE.
	YES
	ignore

	gNB-DU UE Aggregate Maximum Bit Rate Uplink
	C-ifDRBSetup
	
	Bit Rate 9.3.1.22
	The gNB-DU UE Aggregate Maximum Bit Rate Uplink is to be enforced by the gNB-DU.
	YES
	ignore

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	Resource Coordination Transfer Information
	O
	
	9.3.1.73
	
	YES
	ignore

	servingCellMO
	O
	
	INTEGER (1..64, ...)
	
	YES
	ignore

	New gNB-CU UE F1AP ID
	O
	
	gNB-CU UE F1AP ID

9.3.1.4
	
	YES
	reject

	RAN UE ID
	O
	
	OCTET STRING (SIZE (8))
	
	YES
	ignore

	Trace Activation
	O
	
	9.3.1.88
	
	YES
	ignore

	Additional RRM Policy Index
	O
	
	9.3.1.90
	
	YES
	ignore

	BH RLC Channel to be Setup List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofBHRLCChannels> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	>>CHOICE BH QoS Information
	M
	
	
	
	
	

	>>>BH RLC CH QoS
	
	
	
	
	
	

	>>>>BH RLC CH QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	Shall be used for SA case.
	
	

	>>>E-UTRAN BH RLC CH QoS
	
	
	
	
	
	

	>>>>E-UTRAN BH RLC CH QoS
	M
	
	E-UTRAN QoS

9.3.1.19
	Shall be used for EN-DC case.
	
	

	>>>Control Plane Traffic Type
	
	
	
	
	
	

	>>>>Control Plane Traffic Type
	M
	
	9.3.1.115
	
	
	

	>>RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>>BAP Control PDU Channel
	O
	
	ENUMERATED (true, …)
	
	-
	

	>>Traffic Mapping Information
	O
	
	9.3.1.95
	
	-
	

	Configured BAP Address
	O
	
	9.3.1.111
	The BAP address configured for the corresponding child IAB-node.
	YES
	reject

	NR V2X Services Authorized
	O
	
	9.3.1.116
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.3.1.117
	
	YES
	ignore

	NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.119
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.118
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	PC5 Link Aggregate Bit Rate
	O
	
	Bit Rate

9.3.1.22
	Only applies for non-GBR and unicast QoS Flows.
	YES
	ignore

	SL DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>SL DRB to Be Setup Item IEs
	
	1 .. <maxnoofSLDRBs> 
	
	
	EACH
	reject

	>>SL DRB ID
	M
	
	9.3.1.120
	
	-
	

	>>SL DRB Information
	
	1
	
	
	YES
	ignore

	>>>SL DRB QoS
	M
	
	PC5 QoS Parameters

9.3.1.122
	
	-
	

	>>>Flows Mapped to SL DRB Item
	
	1 .. <maxnoofPC5QoSFlows>
	
	
	-
	

	>>>>PC5 QoS Flow Identifier
	
	
	9.3.1.121
	
	-
	

	>>RLC mode
	M
	
	9.3.1.27
	
	-
	

	Conditional Inter-DU Mobility Information
	O
	
	
	
	YES
	reject

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

	>Target gNB-DU UE F1AP ID
	C-ifCHOmod
	
	9.3.1.5
	Allocated at the target gNB-DU
	-
	-

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	YES
	ignore

	Management Based MDT PLMN List
	O 
	
	MDT PLMN List

9.3.1.151
	
	YES
	ignore

	Serving NID
	O
	
	9.3.1.155
	
	YES
	reject

	F1-C Transfer Path
	O
	
	9.3.1.207
	
	YES
	reject

	F1-C Transfer Path NRDC
	O
	
	9.3.1.228
	
	YES
	reject

	MDT Polluted Measurement Indicator
	O
	
	ENUMERATED (IDC,no-IDC, …)
	Indication on whether MDT Measurement affect (e.g. IDC) is undertaken or not.
	YES
	ignore

	SCG Activation Request 
	O
	
	9.3.1.233
	
	YES
	ignore

	Old CG-SDT Session Info
	O
	
	CG-SDT Session Info
9.3.1.261
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.3.1.268
	
	YES
	ignore

	5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.3.1.119
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	5G ProSe PC5 Link Aggregate Bit Rate
	O
	
	Bit Rate

9.3.1.22
	This IE applies only if the UE is authorized for 5G ProSe services, and only applies for non-GBR and unicast QoS Flows.
	YES
	ignore

	Uu RLC Channel to Be Setup List
	
	0..1
	
	
	YES
	reject

	>Uu RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofUuRLCChannels> 
	
	
	-
	

	>>Uu RLC Channel ID
	M
	
	9.3.1.266
	
	-
	

	>>CHOICE Uu RLC Channel QoS Information
	M
	
	
	
	-
	

	>>>Uu RLC Channel QoS
	
	
	
	
	
	

	>>>>Uu RLC Channel QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	
	-
	

	>>>Uu Control Plane Traffic Type
	
	
	
	
	
	

	>>>>Uu Control Plane Traffic Type
	M
	
	ENUMERATED(SRB0, SRB1, SRB2, …)
	This IE indicates the type of SRB conveyed via the Uu Relay RLC Channel.
	-
	

	>>RLC Mode
	M
	
	9.3.1.27
	
	-
	

	PC5 RLC Channel to Be Setup List
	
	0..1
	
	
	YES
	reject

	>PC5 RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofPC5RLCChannels> 
	
	
	-
	

	>>PC5 RLC Channel ID
	M
	
	9.3.1.265
	
	-
	

	>>Remote UE Local ID
	O
	
	9.3.1.267
	This IE is not used in this version of the specification.
	
	

	>>CHOICE PC5 RLC Channel QoS Information
	M
	
	
	
	-
	

	>>>PC5 RLC Channel QoS
	
	
	
	
	
	

	>>>>PC5 RLC Channel QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45 
	
	-
	

	>>>PC5 Control Plane Traffic Type
	
	
	
	
	
	

	>>>>PC5 Control Plane Traffic Type
	M
	
	ENUMERATED(SRB1, SRB2, …)
	This IE indicates the type of SRB conveyed via the PC5 Relay RLC Channel. 


	-
	

	>>RLC Mode
	M
	
	9.3.1.27
	
	-
	

	Path Switch Configuration
	O
	
	9.3.1.263
	
	YES
	ignore

	gNB-DU UE Slice Maximum Bit Rate List
	O
	
	9.3.1.271
	The Slice Maximum Bit Rate List is the maximum aggregate UL bit rate per slice, to be enforced by the gNB-DU, if feasible. This IE is ignored if the DRB to Be Setup List IE is not present.
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


9.2.14.2
MULTICAST CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a Multicast context, and establish an MBS-service-associated logical F1-connection.
Direction: gNB-CU ( gNB-DU. 

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	MBS Session ID
	M
	
	9.3.1.218
	
	YES
	reject

	MBS Service Area
	O
	
	9.3.1.222
	
	YES
	reject

	S-NSSAI
	M
	
	9.3.1.38
	
	YES
	reject

	Multicast MRBs To Be Setup List
	
	1
	
	
	YES
	reject

	>Multicast MRBs to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB Index
	M
	
	MRB Index
9.3.1.xxx
	
	-
	

	>>MRB QoS Information
	M
	
	9.3.1.45
	
	-
	

	>>MBS QoS Flows Mapped to MRB Item
	
	1 .. <maxnoofMBSQoSFlows>
	
	
	-
	

	>>>MBS QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>DL PDCP SN Length
	M
	
	ENUMERATED (12bits, 18bits, ...)
	
	-
	

	>>MBS Multicast F1-U Context Descriptor
	M
	
	9.3.2.8
	
	YES
	reject

	>>MRB F1-U TNL Info at CU
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-CU endpoint of the F1-U transport bearer.
	YES
	reject

	>>per UE MRB info list
	
	1 .. <maxnoofMulticastUE>
	
	
	
	

	>>>per UE MRB info list Item IEs
	
	
	
	
	EACH
	reject

	>>>>UE Reference
	M
	
	9.3.2.9
	UE reference for the per UE MRB context setup request
	
	

	>>>>MRB F1-U TNL Info at CU
	O
	
	
	gNB-CU endpoint of the F1-U transport bearer for the per UE tunnel
	
	

	>>>>MRB ID
	M
	
	MRB ID

9.3.1.224
	per UE MRB ID allocated by CU
	
	

	>> RLC mode
	M
	
	ENUMERATED (

RLC-AM, RLC-UM, ...)
	RLC mode of the MRB provided by gNB-CU
	
	

	
	
	
	
	
	
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRB allowed to be setup for one MBS Session, the maximum value is 32.

	maxnoofMBSQoSFlows


	Maximum no. of flows allowed to be mapped to one MRB, the maximum value is 64.


9.2.14.3
MULTICAST CONTEXT SETUP RESPONSE

This message is sent by the gNB-DU to confirm the setup of a multicast context.
Direction: gNB-DU ( gNB-CU.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	gNB-DU MBS F1AP ID
	M
	
	9.3.1.220
	
	YES
	reject

	Multicast MRB Setup List
	
	1
	
	
	YES
	reject

	>Multicast MRB Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	Reject

	>>MRB Index
	M
	
	MRB Index
9.3.1.xxx
	
	-
	

	>>MBS Multicast F1-U Context Descriptor

	M
	
	9.3.2.8
	
	YES
	reject

	>>MRB F1-U TNL Info at DU
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-DU endpoint of the F1-U transport bearer.
	YES
	reject

	  >>per UE MRB info list
	
	1 .. <maxnoofMulticastUE>
	
	
	EACH
	Reject

	>>>per UE MRB info list Item IEs
	
	
	
	
	
	

	>>>>UE Reference
	M
	
	9.3.2.9
	UE reference for the per UE MRB context setup response
	
	

	>>>>MRB type
	M
	ENUMERATED (PTM, PTP, splitMRB, ...)
	
	Indicate per UE MRB type decided by gNB-DU
	
	

	>>>>MRB F1-U TNL Info at DU
	O
	
	
	gNB-DU endpoint of the F1-U transport bearer for the per UE tunnel
	
	

	Multicast MRB Failed To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>Multicast MRB Failed To Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	ignore

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRB allowed to be setup for one MBS Session, the maximum value is 32.


9.3.1.xxx
MRB Index
This IE indicates the MRB index uniquely identifies the MRB setup for the MBS service within an F1 interface instance.

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

	MRB Index
	M
	
	INTEGER (1.. 32, ...) 
	


------------------------------End of the Changes----------------------------
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PDCP entity





RLC of PTM

(UE1, UE2, ..)



RLC of PTP (UE1)

RLC-SDU

RLC-SDU

PDCP-PDU



PDCP-PDU

Common tunnel



DL: recovered /

      forwarded data

UL: PDCP SR

Per UE tunnel

Per UE data

Mode switch:

PTM  PTP 





RRC // per UE

F1AP // per session? 

Provided by CU (radio bearer config)

MRB config, with per UE MRB ID

PDCP config





















Provided by DU (CellGroupConfig)

RLC bearer config with per UE LCID which serves per UE MRB ID

MAC/Phy config in CellGroupConfig

Guidelines:

Common F1-U tunnel is maintained per session and indexed by a per session MRB index

DU to allocate RLC bearers per UE LCID and its serving per UE MRB ID based on MRB config from CU, encapsulated in CellGroupConfig by DU together with MAC/Phy config

per UE MRB ID  MRB index on F1AP has to be synced between CU/DU.














