3GPP TSG-RAN WG3#121bis                                             
                     R3-235272
Xiamen, China, 09 – 13 October 2023
Agenda item:
15.2
Source:
Nokia, Nokia Shanghai Bell
Title: 
(TP for TS 38.470, 38.473) Resolution of RAN Sharing Open Points
Document for:
Approval
Introduction

The work item on Enhancements of NR Multicast and Broadcast services has been agreed in [2]. This RAN3 scope matches the ongoing discussions in SA2 concerning release 18 key issue 2.
At the last RAN3#120 the following was agreed:

Add Associated Session ID IE in the same level of MBS Session ID IE in related NG/F1 messages.
Include in the MBS Session Setup or Modification Response Transfer IE an indication that the NG-RAN node has decided to not establish shared NG-U transport resources for the broadcast MBS session in case of unicast transport.
Define a new class 1 procedure to allow the gNB/CU-CP requesting the setup of shared NG-U resources during an ongoing broadcast MBS session for unicast transport.
In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs.

The CU-CP sends the MBS Service Area to DU and DU determines whether to apply RAN sharing optimization over the radio.

And at the RAN3#121 meeting, the following has been further agreed: 
Management of NG-U/F1-U tunnels

· Introduce Broadcast session transport request/response/failure procedure to support NG-RAN triggered NG-U tunnel establishment.
· CU-CP makes decision on whether to establish NG-U tunnel.
· For MOCN scenario, only one set of shared F1-U tunnels is established and kept for MOCN scenario as long as there is one PLMN keeping the MBS service.
· For multiple cell-ID broadcast scenario, the entity controlling logical DUs decides how many F1-U tunnels to be set up. The decision of CU-CP on establishment of NG-U tunnel takes the feedback of DU on establishment of a set of F1-U tunnels into account. 
· FFS whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.
E1AP Agreements

· Associated session ID and MBS service area should be introduced in E1AP for shared NG-U termination scenario (regardless of whether we have one or multiple broadcast bearer context on E1 for RAN sharing).
· Multiple E1AP context/message, one per PLMN, for MOCN scenario.
F1AP Agreements

· Adopt the option of Multiple F1AP contexts/messages, one per PLMN, for MOCN scenario.
· PDCP configuration for multiple cell broadcast scenario: identify the issue first, then discuss whether both of the options are supported:
· Option 1: OAM configures the MRB-PDCP-ConfigBroadcast of each MRB.
· Option 2: DU makes decision on which MRB-PDCP-ConfigBroadcast it used. 
· For option 2: whether to provide the used MRB-PDCP-ConfigBroadcast to CU and whether CU could reject and fall back to Rel-17 behaviour.
This paper looks at remaining open issues. For convenience these issues are organized per interface.
Discussion points over NG
1. Shared NG-U Not Established for multicast transport?
At RAN3#120 meeting the following was agreed:

Include in the MBS Session Setup or Modification Response Transfer IE an indication that the NG-RAN node has decided to not establish shared NG-U transport resources for the broadcast MBS session in case of unicast transport

And FFS:

FFS whether it will also apply to multicast transport

	Shared NG-U Not Established
	O
	
	ENUMERATED (true, ...)
	Editor’s Note: whether this IE is applicable for both, unicast and multicast NG-U transport or only for unicast transport is FFS
	YES
	ignore


In case of multicast transport, the 5GC sends a multicast transport address to the gNB. If the gNB joins the multicast address it will not report any unicast address. If the gNB does not support multicast transport or prefer to use unicast transport it may or may not return a unicast transport address. 
We think that it is enough to limit the Shared NG-U Not Established IE to the unicast transport case. Then:

· either the 5GC receives a unicast transport address in NG Broadcast setup response and it can setup the corresponding tunnel.

· Or the 5GC does not receive a unicast transport address in NG Broadcast setup response and 5GC cannot discriminate whether gNB decided to join the multicast transport or reuse the unicast/multicast transport of another PLMN 5GC but there seems no good reason why 5GC would need to discriminate. 

Proposal 1: the “no-shared-NG-U transport indicator “ does not apply to multicast transport.

Discussion points over F1 for multiple Cell-ID
2. For multiple Cell-ID broadcast scenario, whether there is one-one mapping between NG-U tunnel and set of F1-U tunnels
At last RAN3#121, the following was agreed:

· For multiple cell-ID broadcast scenario, the entity controlling logical DUs decides how many F1-U tunnels to be set up. The decision of CU-CP on establishment of NG-U tunnel takes the feedback of DU on establishment of a set of F1-U tunnels into account. 
With FFS:

· FFS whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.
In the multiple cell-ID scenario, the gNB-DU will select one or more sets of F1-U tunnels to be established. For example, assuming three PLMN1, PLMN2, PLMN3 involved, the gNB-U will select the F1-U set1 (one F1-U tunnel per MRB) for CU UP of PLMN1 and F1-U set3 for CU UP of PLMN3 but not select F1-U set2 for PLMN2.

It is obvious that NG-U1 should be setup with CU UP of PLMN1 and NG-U3 with CU UP of PLMN3.

But does it make sense to setup NG-U2 for PLMN2? (i.e. between CU UP of PLMN2 and MB-UPF of PLMN2)

If NG-U2 is setup, then packets will be discarded by CU UP of PLMN2. This is a waste of resources.

Then imagine that both F1-U set 1 and set3 becomes unavailable: then CU CP would need to setup F1-U set2 on the spot but it can also then setup NG-U2 in parallel i.e. there seems little benefit to have NG-U2 setup advance.

We therefore make the conclusion that it is simpler to have a one-one mapping.

Proposal 2: there is one-one mapping between set of F1-U tunnel and NG-U tunnel. 
3. 
Location dependent service
The following was agreed at RAN3#120:
In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs. The CU-CP sends the MBS Service Area to DU and DU determines whether to apply RAN sharing optimization over the radio

And FFS

FFS on the determination between CU and DU for MOCN case. FFS on where to apply the RAN sharing optimization. FFS on how DU determines whether RAN sharing enhancement applies to the corresponding cells, i.e. based on which information and based on which behavior.

As agreed at RAN3#120, for no MOCN case and shared DU, the DU receives the multiple F1AP Broadcast Setup Request including Service Areas and Associated Session ID. The gNB-DU can then determine on a per cell basis if involved multiple times and apply RAN sharing accordingly.

For example, the gNB-DU receives:

· Broadcast setup request with TMGI1 and associated Session ID SSM1 from CU CP1 and service area = cells 1,2,3

· Broadcast setup request with TMGI2 and associated Session ID SSM1 from CU CP2 and service area = cells 2, 4

· Broadcast setup request with TMGI3 and associated Session ID SSM1 from CU CP3 and service area = cells 6, 7

 Then gNB-DU can determine to do RAN sharing for TMGI 1 and 2 in cell number 2.
Proposal 3: agree: For multiple Cell ID, gNB-DU deduces identical content from the MBS Associated Session ID and the MBS Service Area information provided by the participating CU CPs.
4. Multiple Cell-ID: One or multiple F1-U tunnels

RAN3#121 took the following agreement: 
For multiple cell-ID broadcast scenario, the entity controlling logical DUs decides how many F1-U tunnels to be set up
Imagine three PLMN 1, PLMN2, PLMN3.
When the CU-CP 1 sends the F1 broadcast setup context to a gNB-DU 1, the CU-CP 1 may have already setup an NG-U 1 tunnel with 5GC 1 because CU-CP 1 serves for example a non-shared gNB-DU 2. In this case the CU-CP 1 should inform the gNB-DU 1 because NG-U 1 is anyway there. Alternatively, it could indicate that it has already NG-U 1 setup.
Proposal 4: the CU CP indicates in F1AP Broadcast Setup Request whether it also serves non-shared DU.

5. Multiple Cell-ID: Need of Shared F1-U Not Establish Indicator
Similar as NG-U, in the case of shared DU, the F1-U can be reused as well. But the DU TEID is currently mandatory in the Broadcast Setup Response message. 

9.2.13.2
BROADCAST CONTEXT SETUP RESPONSE

This message is sent by the gNB-DU to confirm the setup of a broadcast 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

	Broadcast MRB Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>BC Bearer Context F1-U TNL Info at DU
	M
	
	BC Bearer Context F1-U TNL Info

9.3.2.7
	gNB-DU endpoint(s) of the F1-U transport bearer(s). For delivery of DL PDUs.
	-
	


It is therefore also needed to introduce similar indicator over F1

Proposal 5: add a “no-shared-F1-U transport indicator “ in F1 broadcast setup response as well. 

Then similar as NG interface, the question arises that one PLMN may stop delivering the service and that PLMN is the one delivering the traffic. In that case the gNB-DU should be able to request another CU CP to start delivering over F1-U. A similar procedure as the one used over NG is necessary.

Proposal 6: introduce a new F1AP Broadcast Session Transport (Setup Request/Response/Failure) procedure to request another CU CP to deliver. 
6. Multiple Cell-ID: Details of selecting the MRB PDCP configuration received from different gNB-CUs
Over F1 interface, in order to correlate the three Broadcast Session Request messages, each CU-CP should send the Associated Session ID to the shared-DU. This was agreed at RAN3#120 and is illustrated in figure 1 below:
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Figure 1: Multiple Cell-ID scenario – gNB-DU coordination
RAN3#121 agreed:
· discuss whether both of the options are supported:
· Option 1: OAM configures the MRB-PDCP-ConfigBroadcast of each MRB.
· Option 2: DU makes decision on which MRB-PDCP-ConfigBroadcast it used. 
· For option 2: whether to provide the used MRB-PDCP-ConfigBroadcast to CU and whether CU could reject and fall back to Rel-17 behaviour.
In multiple Cell ID scenario, each non-shared gNB-CU-CP may receive an NG Broadcast Setup Request message including possibly different QoS flow information. 
Each gNB-CU may then derive different MRB QoS/PDCP configuration out of it. Even if same QoS flow parameters are received by CU CP from 5GC, it cannot be guaranteed 100% that each CU-CP derives the same MRB QoS/PDCP configuration and same flow-MRB mapping when receiving the NG Broadcast Setup Request message.
Imagine gNB-DU decides to setup two F1-U sets: F1-U A with CU-UP A, and F1-U C with CU-UP C. Then to implement resource sharing efficiency it will deliver only the data stream of CU-A over the air, and not the one of CU-C. The CU-CP C should be informed that even though the F1-U C was setup (broadcast setup response received) its MRB PDCP configuration is not broadcast over the air. It should be informed of the selected MRB QoS/PDCP Configuration of CU-CP A.
Proposal 7: the MRB QoS/PDCP configuration selected by the gNB-DU for radio broadcast delivery should be included in the broadcast setup response towards the other CU-CP which are not radio broadcasted. 
When CU-CP C receives the broadcast setup response indicating that MRB QoS/PDCP Configuration of CU-CP A was selected, the CU-CP C may reject and prefer to fallback to release 17 RAN sharing. This enables the CU-CP C to release the broadcast established and trigger a new broadcast setup request which will not include the Associated Session ID. As a result gNB-DU will broadcast both MRB configuration of CU-CP A and CU-CP C over the air.

Proposal 8: CU-CP should be able to reject the decision of gNB-DU when receiving the selected MRB QoS/PDCP configuration of another CU CP in order to fallback to release 17 RAN sharing.

Conclusion and Proposals
This paper has investigated the remaining open points for RAN Sharing and made following proposals:

1. NG Proposals
Proposal 1: the “no-shared-NG-U transport indicator “ does not apply to multicast transport.

Proposal 2: there is one-one mapping between set of F1-U tunnel and NG-U tunnel.

2. 
F1 interface
Proposal 3: agree: For multiple Cell ID, gNB-DU deduces identical content from the MBS Associated Session ID and the MBS Service Area information provided by the participating CU CPs.
Proposal 4: the CU CP indicates in F1AP Broadcast Setup Request whether it also serves non-shared DU.
Proposal 5: add a “no-shared-F1-U transport indicator “ in F1 broadcast setup response as well. 

Proposal 6: introduce a new F1AP Broadcast Session Transport Setup Request/Response/Failure procedure to request another CU CP to deliver. 

Proposal 7: the MRB QoS/PDCP configuration selected by the gNB-DU for radio broadcast delivery should be included in the broadcast setup response towards the other CU-CP which are not radio broadcasted. 

Proposal 8: CU-CP should be able to reject the decision of gNB-DU when receiving the selected MRB QoS/PDCP configuration of another CU CP in order to fallback to release 17 RAN sharing.

Besides, TPs for draft CRs 38.473 and 38.470 are presented below to capture agreements for the baseline CR.
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8.14.1.2
Successful Operation
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Figure 8.14.1.2-1: Broadcast Context Setup procedure: Successful Operation

The gNB-CU initiates the procedure by sending BROADCAST CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the broadcast MBS Session context, it replies to the gNB-CU with BROADCAST CONTEXT SETUP RESPONSE. 

If the MBS Service Area IE is included in the BROADCAST CONTEXT SETUP REQUEST message, the gNB-DU shall take this information into account for shared F1-U tunnel assignment.
The gNB-DU shall report to the gNB-CU, in the BROADCAST CONTEXT SETUP RESPONSE message, the result of all the requested Broadcast MRBs in the following way:

-
A list of MRBs which have been successfully established shall be included in the Broadcast MRB Setup List IE;

-
A list of MRBs which failed to be established shall be included in the Broadcast MRB Failed To Be Setup List IE;

If the Broadcast MRB Failed To Setup List IE is contained in the BROADCAST CONTEXT SETUP RESPONSE message, the gNB-CU shall regard the Broadcast MRB(s) failed to be setup with an appropriate cause value for each Broadcast MRB failed to setup.

If the Associated Session ID IE is contained in the BROADCAST CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, take this information into account to determine whether MBS session resource sharing is possible, as specified in TS 38.401 [4]. 
In case the gNB-DU decides non-MOCN resource sharing, the gNB-DU may decide to accept the set up of F1-U resources from one or multiple gNB-CU CP(s) taking into account the received the Non-shared DU Served IE if present and shall then take the MRB QoS and PDCP configuration of one of these gNB-CU CP(s) with which it has setup the F1-U resources.

The gNB-DU shall reply with BROADCAST CONTEXT SETUP RESPONSE message including the BC Selected MRB Configuration IE of the gNB-CU CP from which it has taken the MRB QoS and PDCP configuration and including the Shared F1-U Not Established IE towards the gNB-CU CP(s) with which it has not accepted the setup of F1-U resources.    
9.2.13.1
BROADCAST CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of an MBS session context for a broadcast session, and establish an MBS-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

	MBS CU to DU RRC Information
	M
	
	9.3.1.225
	
	YES
	reject

	S-NSSAI
	M
	
	9.3.1.38
	
	YES
	reject

	Broadcast MRB To Be Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>MRB QoS Information
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	
	-
	

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

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

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	
	-
	

	>>BC Bearer Context F1-U TNL Info at CU
	O
	
	BC Bearer Context F1-U TNL Info

9.3.2.7
	gNB-CU endpoint(s) of the F1 transport bearer(s). For delivery of F1-U PDU Type 1.
	-
	

	Associated Session ID
	O
	
	9.3.1.x
	
	YES
	ignore

	Non Shared DU Served
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject


	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.


9.2.13.2
BROADCAST CONTEXT SETUP RESPONSE

This message is sent by the gNB-DU to confirm the setup of a broadcast 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

	Broadcast MRB Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>BC Bearer Context F1-U TNL Info at DU
	M
	
	BC Bearer Context F1-U TNL Info

9.3.2.7
	gNB-DU endpoint(s) of the F1-U transport bearer(s). For delivery of DL PDUs.
	-
	

	CHOICE BroadcastAreaScope
	M
	
	
	
	YES
	ignore

	>CompleteSuccess
	
	
	NULL
	
	
	

	>PartialSuccess
	
	
	
	
	
	

	>>Broadcast Cell List
	
	1
	
	
	
	

	>>>Broadcast Cell Item
	
	1 .. <maxcellingNBDU>
	
	
	
	

	>>>>Cell ID
	M
	
	NR CGI 9.3.1.12
	Identifier of the cells that establish the broadcast service successfully
	
	

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

	>Broadcast 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

	Shared F1-U Not Established
	O
	
	ENUMERATED (true, ...) 
	
	YES
	ignore

	BC Selected MRB Configuration
	O
	
	9.3.1.y
	
	YES
	ignore


	Range bound
	Explanation

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

	maxcellingNBDU
	Maximum no. of cells which establish the MRBs successfully in one DU, the maximum value is 512


9.3.1.y
BC Selected MRB Configuration

This IE contains the MRB configuration received from the gNB-CU CP which has been selected by the gNB-DU. 
	Broadcast MRB Setup List
	
	1
	
	
	YES
	reject

	>Broadcast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	MRB ID

9.3.1.224
	
	-
	

	>>MRB QoS Information
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	
	-
	

	>>MRB PDCP Config Broadcast
	M
	
	OCTET STRING
	Includes the MRB-PDCP-ConfigBroadcast IE, as defined in TS 38.331[8]. 
	-
	

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

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

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	
	-
	


9.4.4
PDU Definitions

-- ASN1START 

-- **************************************************************

--

-- PDU definitions for F1AP.

--

-- **************************************************************

F1AP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


AssociatedSessionID,

BroadcastMRBs-FailedToBeModified-Item,


BroadcastMRBs-FailedToBeSetup-Item,


BroadcastMRBs-FailedToBeSetupMod-Item,

BroadcastMRBs-Modified-Item,

BroadcastMRBs-Selected-List,


BroadcastMRBs-Setup-Item,


BroadcastMRBs-SetupMod-Item,


BroadcastMRBs-ToBeModified-Item,


BroadcastMRBs-ToBeReleased-Item,

Not modified

MulticastMRBs-SetupMod-Item,


MulticastMRBs-FailedToBeSetupMod-Item,


MulticastMRBs-Modified-Item,


MulticastMRBs-FailedToBeModified-Item,

BroadcastAreaScope,

Non-Shared-DU-Served,


NotificationControl,


NRCGI,


NRPCI,


UEContextNotRetrievable,

Potential-SpCell-Item,


RAT-FrequencyPriorityInformation,


RequestedSRSTransmissionCharacteristics,


ResourceCoordinationTransferContainer,


RRCContainer,


RRCContainer-RRCSetupComplete,


RRCReconfigurationCompleteIndicator,


SCellIndex,


SCell-ToBeRemoved-Item,


SCell-ToBeSetup-Item,


SCell-ToBeSetupMod-Item,


SCell-FailedtoSetup-Item,


SCell-FailedtoSetupMod-Item, 

ServCellIndex,


Served-Cell-Information,


Served-Cells-To-Add-Item,


Served-Cells-To-Delete-Item,


Served-Cells-To-Modify-Item,

ServingCellMO,

Shared-F1U-Not-Established,

SNSSAI,

SRBID,

Not modified
FROM F1AP-Containers


id-AssociatedSessionID,

id-BCSelectedMRB-Configuration,

id-BroadcastMRBs-FailedToBeModified-List,


id-BroadcastMRBs-FailedToBeModified-Item,


id-BroadcastMRBs-FailedToBeSetup-List,


id-BroadcastMRBs-FailedToBeSetup-Item,


id-BroadcastMRBs-FailedToBeSetupMod-List,

Not modified

id-MulticastF1UContext-FailedToBeSetup-Item,


id-BroadcastAreaScope,

id-new-gNB-CU-UE-F1AP-ID,


id-new-gNB-DU-UE-F1AP-ID,

id-Non-Shared-DU-Served,

id-oldgNB-DU-UE-F1AP-ID,


id-PLMNAssistanceInfoForNetShar,

id-Potential-SpCell-Item,


id-Potential-SpCell-List,


id-RAT-FrequencyPriorityInformation, 


id-RedirectedRRCmessage,

id-ResetType,


id-RequestedSRSTransmissionCharacteristics,


id-ResourceCoordinationTransferContainer,


id-RRCContainer,


id-RRCContainer-RRCSetupComplete,


id-RRCReconfigurationCompleteIndicator,


id-SCell-FailedtoSetup-List,


id-SCell-FailedtoSetup-Item,


id-SCell-FailedtoSetupMod-List,


id-SCell-FailedtoSetupMod-Item,


id-SCell-ToBeRemoved-Item,


id-SCell-ToBeRemoved-List,


id-SCell-ToBeSetup-Item,


id-SCell-ToBeSetup-List,


id-SCell-ToBeSetupMod-Item,


id-SCell-ToBeSetupMod-List,


id-SDT-Termination-Request,

id-SelectedPLMNID,

id-Served-Cells-To-Add-Item,


id-Served-Cells-To-Add-List,


id-Served-Cells-To-Delete-Item,


id-Served-Cells-To-Delete-List,


id-Served-Cells-To-Modify-Item,


id-Served-Cells-To-Modify-List,


id-ServCellIndex,

id-ServingCellMO,

id-Shared-F1U-Not-Established,

id-SNSSAI,

id-SpCell-ID,

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

-- **************************************************************

--

-- BROADCAST CONTEXT SETUP ELEMENTARY PROCEDURE

--

-- **************************************************************

-- **************************************************************

--

-- BROADCAST CONTEXT SETUP REQUEST

--

-- **************************************************************

BroadcastContextSetupRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { BroadcastContextSetupRequestIEs} },


...

}

BroadcastContextSetupRequestIEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-MBS-F1AP-ID



CRITICALITY reject
TYPE
GNB-CU-MBS-F1AP-ID



PRESENCE mandatory
}|


{ ID id-MBS-Session-ID




CRITICALITY reject 
TYPE
MBS-Session-ID




PRESENCE mandatory
}|


{ ID id-MBS-ServiceArea




CRITICALITY reject 
TYPE
MBS-ServiceArea




PRESENCE optional   }|


{ ID id-MBS-CUtoDURRCInformation

CRITICALITY reject
TYPE
MBS-CUtoDURRCInformation

PRESENCE mandatory
}|


{ ID id-SNSSAI






CRITICALITY reject
TYPE
SNSSAI






PRESENCE mandatory
}|


{ ID id-BroadcastMRBs-ToBeSetup-List
CRITICALITY reject
TYPE
BroadcastMRBs-ToBeSetup-List
PRESENCE mandatory
}|

{ ID id-AssociatedSessionID

CRITICALITY ignore
TYPE AssociatedSessionID

PRESENCE optional

}|


{ ID id-Non-Shared-DU-Served

CRITICALITY ignore
TYPE Non-Shared-DU-Served

PRESENCE optional

},

...

} 

BroadcastMRBs-ToBeSetup-List ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF ProtocolIE-SingleContainer { { BroadcastMRBs-ToBeSetup-ItemIEs} }

BroadcastMRBs-ToBeSetup-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-BroadcastMRBs-ToBeSetup-Item
CRITICALITY reject
TYPE 
BroadcastMRBs-ToBeSetup-Item
PRESENCE mandatory
},


...

}
-- **************************************************************

--

-- BROADCAST CONTEXT SETUP RESPONSE

--

-- **************************************************************

BroadcastContextSetupResponse ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { BroadcastContextSetupResponseIEs} },


...

}

BroadcastContextSetupResponseIEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-MBS-F1AP-ID




CRITICALITY reject TYPE GNB-CU-MBS-F1AP-ID





PRESENCE mandatory
}|


{ ID id-gNB-DU-MBS-F1AP-ID




CRITICALITY reject TYPE GNB-DU-MBS-F1AP-ID





PRESENCE mandatory
}|

{ ID id-BroadcastMRBs-Setup-List


CRITICALITY reject TYPE BroadcastMRBs-Setup-List



PRESENCE mandatory
}|


{ ID id-BroadcastMRBs-FailedToBeSetup-List
CRITICALITY ignore TYPE BroadcastMRBs-FailedToBeSetup-List
PRESENCE optional
}|


{ ID id-BroadcastAreaScope




CRITICALITY ignore TYPE BroadcastAreaScope





PRESENCE optional
}|


{ ID id-CriticalityDiagnostics



CRITICALITY ignore TYPE CriticalityDiagnostics




PRESENCE optional
}|


{ ID id-Shared-F1U-Not-Established


CRITICALITY ignore TYPE Shared-F1U-Not-Established




PRESENCE optional
}|


{ ID id-BCSelectedMRB-Configuration


CRITICALITY ignore TYPE BroadcastMRBs-Selected-List




PRESENCE optional
},


...

}

BroadcastMRBs-Setup-List ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF ProtocolIE-SingleContainer { { BroadcastMRBs-Setup-ItemIEs} }

BroadcastMRBs-FailedToBeSetup-List ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF ProtocolIE-SingleContainer { { BroadcastMRBs-FailedToBeSetup-ItemIEs} }

BroadcastMRBs-Setup-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-BroadcastMRBs-Setup-Item


CRITICALITY reject
TYPE BroadcastMRBs-Setup-Item


PRESENCE mandatory},


...

}

BroadcastMRBs-FailedToBeSetup-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-BroadcastMRBs-FailedToBeSetup-Item
CRITICALITY ignore
TYPE BroadcastMRBs-FailedToBeSetup-Item
PRESENCE mandatory},
...

}

-- **************************************************************

Not modified
9.4.5
Information Element Definitions

-- ASN1START 

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

Not modified
BroadcastMRBs-Selected-List ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF BroadcastMRBs-Selected-Item
BroadcastMRBs-Selected-Item ::= SEQUENCE {


mRB-ID






MRB-ID,

mRB-PDCP-Config-Broadcast

OCTET STRING,

mRB-QoSInformation



QoSFlowLevelQoSParameters,


mBS-Flows-Mapped-To-MRB-List
MBS-Flows-Mapped-To-MRB-List,

iE-Extensions




ProtocolExtensionContainer { { BroadcastMRBs-Selected-Item-ExtIEs} },


...

}

BroadcastMRBs-Selected-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

Not modified
NID ::= BIT STRING (SIZE(44))

NonF1terminatingTopologyIndicator ::= ENUMERATED {


true,


...

}

Non-Shared-DU-Served ::= ENUMERATED {true, ...}

NR-CGI-List-For-Restart-Item ::= SEQUENCE {


nRCGI



NRCGI,


iE-Extensions

ProtocolExtensionContainer { { NR-CGI-List-For-Restart-ItemExtIEs } }
OPTIONAL,


...

}

Not modified
Service-Status ::= SEQUENCE {


service-state



Service-State,


switchingOffOngoing


ENUMERATED {true, ...}
OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { Service-Status-ExtIEs } }
OPTIONAL,


...

}

Service-Status-ExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

RelativeTime1900 ::= 
BIT STRING (SIZE (64))

Shared-F1U-Not-Established ::= ENUMERATED {true, ...}

ShortDRXCycleLength ::=  ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32, ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ...}

ShortDRXCycleTimer ::= INTEGER (1..16)

SIB1-message ::= OCTET STRING

Not modified
9.4.7
Constant Definitions

-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) }
Not modified
id-ServingCellMO-List







ProtocolIE-ID ::= 695

id-ServingCellMO-List-Item






ProtocolIE-ID ::= 696

id-ServingCellMO-encoded-in-CGC-List



ProtocolIE-ID ::= 697

id-AssociatedSessionID







ProtocolIE-ID ::= XXX
id-Non-Shared-DU-Served







ProtocolIE-ID ::= FFS
id-Shared-F1U-Not-Established





ProtocolIE-ID ::= FFS
id-BCSelectedMRB-Configuration





ProtocolIE-ID ::= FFS
END

-- ASN1STOP 

TP for TS 38.470

6.1.13
NR MBS procedures 

The F1 MBS procedures are listed below:

-
Broadcast Context Setup;


Broadcast Context Release (gNB-CU initiated);

-
Broadcast Context Modification;
-
Broadcast Session Transport;
-
Broadcast Context Release Request (gNB-DU initiated);

-
Multicast Group Paging procedure; 

-
Multicast Context Setup;

-
Multicast Context Release (gNB-CU initiated);

-
Multicast Context Modification;

-
Multicast Context Release Request (gNB-DU initiated);

-
Multicast Distribution Setup;

-
Multicast Distribution Release.

