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 Introduction
We focus on the following issues in this contribution:

whether "Shared NG-U Not Established" is applicable for both, unicast and multicast NG-U transport or only for unicast transport.

"Shared NG-U Not Established" indication about NG-U tunnel establishment in broadcast related E1 procedure

how gNB-DU recognizes the MBS sessions from different PLMNs in case of location dependent MBS.

PDCP configuration selection for multiple cell-ID broadcast scenario.

whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.

 Discussion

 NGAP

In current NGAP running CR, there is one EN on whether the indication of "Shared NG-U Not Established" apply to IP multicast transmission, as in latest BLCR R3-234797.
9.3.5.5
MBS Session Setup or Modification Response Transfer

This IE is transparent to the AMF.

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

	MBS Session TNL Information NG-RAN
	O
	
	9.3.2.17
	
	-
	

	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


Do we need to tell core network that a IP multicast "connection" is not needed? Seems unnecessary. As it is gNB's choice whether to join the IP multicast session, and regardless gNB's join, the session is there.
It might bring benefits though, e.g., the upstream router might save some resources to turn off the IP multicast stream if UPF does not think IP multicast is necessary, based on the feedback from various gNBs. 

To allow the flexibility, such indication can be applied to IP multicast, i.e., no limitation is needed. Whether and how to optimize based on such information can be left to SA2.
The "Shared NG-U Not Established" indication on NGAP can be applied to the IP multicast NG-U transport.

// This might have impacts to E1AP, please check the following analysis in section 2.2.
 E1AP

RAN3 has agreed that CU-CP makes decision on whether to establish NG-U tunnel in RAN sharing scenarios and RAN3 introduces Broadcast session transport procedure to support NG-RAN triggered NG-U tunnel establishment. 
	RAN3#121 meeting
Procedure for NG-RAN triggered NG-U tunnel establishment:

Introduce Broadcast session transport request/response/failure procedure to support NG-RAN triggered NG-U tunnel establishment.
F1-U/NG-U tunnel establishments

CU-CP makes decision on whether to establish NG-U tunnel.


Two new scenarios about NG-U tunnel management in RAN sharing scenarios for MBS were added, i.e., CU-CP can notify 5GC that no need to establish shared NG-U tunnel in Broadcast Session Setup procedure; CU-CP can trigger NG-U tunnel establishment actively in Broadcast session transport procedure. 

Since NG-RAN UP Transport Layer Information (e.g., the IP address and the TEID) of the NG-U tunnel is allocated by CU-UP, E1 impacts are anticipated. For example, 

if CU-CP decides not to establish a NG-U tunnel for a broadcast session, CU-UP might not need to allocate an address for it, i.e., to save some IP space and user plane buffer resources. 

if CU-CP decides to trigger a NG-U tunnel for a broadcast session, CU-UP should allocate an address for it based on the decision from CU-CP. 

Therefore, it is necessary to introduce a new indication in broadcast related E1 procedure (e.g., BC Bearer Context Setup/Modification procedure).
It is beneficial to notify CU-UP about the decision of tunnel establishment, e.g., to save some user plane resource (IP tunnel resources, IP layer buffer).
Introduce "Shared NG-U Not Established" indication about NG-U tunnel establishment in broadcast related E1 procedure (e.g., BC Bearer Context Setup/Modification procedure).
Agree the TP in session 4 to E1AP.
// What if some of the tunnels to be established are IP multicast type? We leave it to CU-CP to decide, for either IP unicast type (allocating DL address or not) or UP multicast type (join in IP multicast tree or not). Details please check the CR in following section. More examples, on NGAP, 
5GC of PLMN 1 offered IP multicast address to gNB, gNB choose to use which way, but if gNB decides not to establish the NG-U tunnel, it indicates the decision on NGAP response message. On E1AP,
CUCP indicate no NG-U tunnel is to be established. CUCP does not join the IP multicast tree.
CUCP indicate joining in the tree when UP should be ready.
5GC of PLMN 2 does not offer IP multicast address, i.e., IP unicast shall be used.
On E1AP, CUCP may indicate no NG-U tunnel is to be established.

CUCP indicate DL address is needed when UP should be ready.

5GC of PLMN 3 does not offer IP multicast address , i.e., IP unicast shall be used, too.
On E1AP, CUCP may indicate no NG-U tunnel is to be established.

CUCP indicate DL address is needed when UP should be ready.

Simply speaking, which UP instance is in need, regardless of IP unicast or multicast, CP is in control.
 F1AP
# Location dependent service

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


We have following observations based on above SA2 result and existing principle for location dependent service:

the area session ID might be different allocated from different PLMNs,
the service areas associated with the session IDs shall be the same, at least for the shared radio cell. this is very important.

"MB-SMF allocates Area Session ID for each MBS services area which is unique within the MBS session. MB-SMF needs to further ensure there is no MBS service area overlapping with other MBS service areas that share the same MBS Session ID."  (as in TS 23.247 6.2.3 Location dependent MBS service)

Since different Area Session ID do not overlap, it is safe to say that the area information itself could define a unique flow to MBS traffic. For example, for cell or TAI associated with one MBS session ID and Area Session ID pair, the cell and TAI itself could be used together with MBS session ID to uniquely identify the same content. 

Therefore even the area session ID might different, the cell and TAI info associated with the MBS session ID, could be used to identify the MBS sessions with the same content. gNB is still be able to identify based on the MBS AF level identifier and the cell/TAI info, i.e., Area Session ID could be bypassed in this phase. That is, as long as there is common cell/TAI info in the session info ,and the MBS AF level identifier are the same, the two MBS sessions from different PLMN are transmitting the same content. We'd like to propose:
In case of location dependent MBS, gNB-DU recognizes the MBS sessions from different PLMNs that are transmitting the same content, based on the common cell/TAI info in the service area info. 
# PDCP configuration selection

For the PDCP configuration for multiple cell-ID broadcast scenario from more than one CUs, the config itself could be different. The key issue here is whether more coordination is needed, like what it is done for Rel-17 UP sharing for multicast.
	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.


If we looks more closely we can find that this scenario is quite similar to the case, when different QoS info/profile were received from different 5GCs. Previous RAN3 agreement tells us to ignore such difference, and it is RAN implementation to choose which QoS profile to use in future scheduling (e.g., MRB config).

In current scenarios, the entity controlling multiple logic DUs might receive distinct MRB config from varios CU, similar behaviour can be applied, e.g., it is the entity controlling multiple logic DUs to chooe which MRB config (i.e., PDCP config) to be used. 

Therefore, we suggest that DU by implementation chooses the proper configuration, e.g., DU applies the MRB-PDCP-ConfigBroadcast of the first CU.
DU by implementation chooses the proper configuration from different CU, in multiple cell-ID broadcast scenario.
 others

	RAN3#121 meeting
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.


RAN3 agreed that, for multiple cell-ID broadcast scenario, the entity controlling logical DUs decides how many F1-U tunnels to be set up. We had also agreed that 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, which is of course reasonable: in case the logic CU does not see a need to establish F1-U tunnel, it can then decide not to establish the NG-U tunnel.

Company suggested that whether there is a one to one mapping between the F1-U tunnel(s) and the NG-U tunnel. Based on the above example, it is indeed connected. However, whether to reflect this on the spec level might not be necessary. CU-CP might still suggest a NG-U tunnel establishment, but it is unknown to DU, i.e., the NG-U tunnel is always ready. We can leave the implementation flexibility to CU and do not need specify it.
Leave the implementation flexibility to CU, and do not specify whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.
 Conclusion
The "Shared NG-U Not Established" indication on NGAP can be applied to the IP multicast NG-U transport.

Introduce "Shared NG-U Not Established" indication about NG-U tunnel establishment in broadcast related E1 procedure (e.g., BC Bearer Context Setup/Modification procedure).
Agree the TP in session 4 to E1AP.
In case of location dependent MBS, gNB-DU recognizes the MBS sessions from different PLMNs that are transmitting the same content, based on the common cell/TAI info in the service area info. 
DU by implementation chooses the proper configuration from different CU, in multiple cell-ID broadcast scenario.
Leave the implementation flexibility to CU, and do not specify whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.
 TP to 37.483
<<<<<<<<<<<<<<<<<<<< Start of changes >>>>>>>>>>>>>>>>>>>>
9.3.3.26
BC Bearer Context To Setup

This IE contains MBS session resource related information used to request BC Bearer Context Context Setup.

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

	S-NSSAI 
	M
	
	9.3.1.9
	

	BC Bearer Context NG-U TNL Info at 5GC
	O
	
	9.3.1.112
	

	Shared NG-U Not Established
	O
	
	ENUMERATED (true, ...)
	

	BC MRB To Setup List
	M
	
	BC MRB Setup Configuration
9.3.1.114
	

	Requested Action for Available Shared NG-U Termination
	O
	
	9.3.1.115
	


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.4.5
Information Element Definitions

-- ASN1START
-- **************************************************************

--

-- Information Element Definitions

--

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

E1AP-IEs {

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

ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
-- B

-- BCBearerContextToSetup

BCBearerContextToSetup ::= SEQUENCE {


snssai







SNSSAI,


bcBearerContextNGU-TNLInfoat5GC

BCBearerContextNGU-TNLInfoat5GC,

sharedNGUNotEstablished



SharedNGUNotEstablished,

bcMRBToSetupList





BCMRBSetupConfiguration,


requestedAction








RequestedAction4AvailNGUTermination

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {BCBearerContextToSetup-ExtIEs} }
OPTIONAL,


...

}

BCBearerContextToSetup-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {


...

}

BCBearerContextNGU-TNLInfoat5GC::= CHOICE {


locationindependent



MBSNGUInformationAt5GC,


locationdependent



LocationDependentMBSNGUInformationAt5GC,

choice-extension
ProtocolIE-SingleContainer
{{BCBearerContextNGU-TNLInfoat5GC-ExtIEs}}

}

BCBearerContextNGU-TNLInfoat5GC-ExtIEs E1AP-PROTOCOL-IES ::= {


...

}

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

-- S

SCGActivationStatus
::=

ENUMERATED { scg-activated, scg-deactivated, ...}

SecurityAlgorithm
::= SEQUENCE {


cipheringAlgorithm



CipheringAlgorithm,


integrityProtectionAlgorithm
IntegrityProtectionAlgorithm
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { { SecurityAlgorithm-ExtIEs } }
OPTIONAL,


...

}

SecurityAlgorithm-ExtIEs
E1AP-PROTOCOL-EXTENSION ::= {


...

}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
SNSSAI ::= SEQUENCE {


sST


OCTET STRING (SIZE(1)),


sD


OCTET STRING (SIZE(3)) 
OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { SNSSAI-ExtIEs } }
OPTIONAL,


...

}

SNSSAI-ExtIEs
E1AP-PROTOCOL-EXTENSION ::= {


...

}

SharedNGUNotEstablished ::= ENUMERATED {


true,


...

}
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

