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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the approved Rel-18 NR MBS enhancement WID [1], the following objectives have impact to RAN3.

This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
Note: collaboration with SA2 is expected in due course for the above objectives.
2. Discussion
2.1 S-NSSAI issue
S-NSSAI identified a network slice within a PLMN. In case of NG-RAN is shared by different PLMNs, each PLMN sharing the NG-RAN defines and supports its PLMN specific set of slices that are supported by the common NG-RAN. The PLMN specific set of slices for different PLMNs can be different in current RAN sharing case.
For broadcast MBS Session, MB-SMF can register its capability of S-NSSAI as part of its profile to the Network Repository Function (NRF). During MBS session creation procedure the MBSF queries the NRF with information of the broadcast session. The information includes supported S-NSSAIs of MB-SMF. Then the MBSF selects MB-SMF based on the information provided by the NRF. If the NRF in different PLMN provides different supported S-NSSAI to the MBSF, the S-NSSAI included in the Session Start message maybe different. 
As for the normal NG-RAN sharing, it allows the sharing NG-RAN supports different PLMN specific S-NSSAI. For broadcast NG-RAN sharing, there is no particular NG-RAN handling in case of different S-NSSAI is received for the same MBS data from different PLMNs. 
Observation 1:	 Sharing NG-RAN supports different S-NSSAI for the same MBS data from different PLMNs.

2.2 Location dependent MBS service
In the last meeting, there is one open issue on how to handle different area session IDs allocated from different PLMNs, and whether and how to handle different service areas associated with the area session IDs. 
Area Session ID is a unique identifier within an MBS Session used for an MBS session with location dependent content. When present the Area Session ID, together with the TMGI, is used to uniquely identify the data flow of an MBS Session in a specific MBS service area. The Area Session ID is allocated by the MB-SMF in MBS Session creation procedure. In case there are different MB-SMF involved in an MBS session, different MB-SMF allocates different Area Session ID in case different MBS service areas are assigned. That is the Area Session ID is related to the MB-SMF selected by Network Repository Function for MBS. For different PLMNs, the Area Session ID may be different for the sharing NG-RAN. Same as S-NSSAI, the sharing NG-RAN supports different Area Session ID for the same MBS data from different PLMNs since Area Session ID is controlled by the operator’s core network. Not the MBS service application function.
Beside Area Session ID, another parameter for location dependent service is MBS Service Area Information. The MBS Service Area Information contains a list of NR CGI or a list of TAI. Information about MBS service area for location dependent MBS service is provided by the MBS AF or pre-configured. Even the Area Session ID is different, the MBS Service Area Information could point to the same physical area since it is decided by the AF. e.g. assuming a gNB is shared, there are three shared cells served by the gNB. The cell ID is CI1, CI2, CI3 for PLMN 1 and PLMN2. Showed in the left in the below figure. The Service Area Information in Session Start message from PLMN1 and PLMN 2 contains PLMN ID and CIDs. From the broadcasted information and the MBS Service Area Information, the gNB knows the shared MBS service area points to the same cells. If part of the gNB is shared, as showed in the right figure, the gNB knows the shared MBS service area points to CI2. The NG-RAN will allocate the same resource for the shared area and allocate different resources for non-shared area. It is the NG-RAN decision and no need to have any specification impact.


Observation 2:	 Sharing NG-RAN supports different Area Session ID for the same MBS data from different PLMNs.
Observation 3:	 Sharing NG-RAN supports different Service Area Information for the same MBS data from different PLMNs.
Observation 4: It is NG-RAN decision on where to apply radio efficiency based on the Service Area Information.

2.3 How the NG-RAN identify the same MBS service
We agreed to wait for the feedback from SA2 on the solution. According to the SA2 conclusion, the AF may provide associated session identifier (SSM used by AF) additionally to the NG-RAN nodes so that the NG-RAN nodes can determine that the multiple broadcast MBS session are transmitting same content or the association of MBS session identifier may be configured in NG-RAN. 
The additional identifier is non-PLMN specific and used globally identify the broadcast service data at the NG-RAN node. It could be the IP address of the AF or another unique allocated identifier allocated by AF. The impact to NGAP is showed in below table.
[bookmark: _Toc99123742][bookmark: _Toc99662548][bookmark: _Toc105152626][bookmark: _Toc105174432][bookmark: _Toc106109430][bookmark: _Toc107409888][bookmark: _Hlk93841245]9.3.5.3	MBS Session Setup or Modification Request 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 5GC
	O
	
	9.3.2.15
	
	YES
	reject

	MBS QoS Flows To Be Setup or Modified List
	M
	
	MBS QoS Flows To Be Setup List
9.3.1.236
	
	YES
	reject

	MBS Session FSA ID List
	
	0..<maxnoofMBSFSAs>
	
	
	YES
	ignore

	>MBS Frequency Selection Area Identity
	M
	
	OCTET STRING (SIZE(3))
	
	-
	

	Sharing associated session identifier
	O
	
	BIT STRING (SIZE(1..160, …))
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofMBSQoSFlows
	Maximum no. of QoS Flows allowed within one MBS session. Value is 64.

	maxnoofMBSFSAs
	Maximum no. of FSA IDs for one MBS session. Value is 64.



[bookmark: _GoBack]Proposal 1:	The NG-RAN can establish only one NG-U tunnel for multiple sessions from different PLMNs upon the broadcast session start and use this tunnel for the whole session period.

2.4 Shared NG-U tunnel
There are four options about the NG-U tunnels establishment for the sharing MBS session:
· Option 1: establish the NG-U tunnels for each session for different PLMNs
· Option 2: establish only one NG-U tunnel for multiple session from different PLMNs 
· Option 3: establish one primary NG-U tunnel and one backup NG-U tunnel for multiple session from different PLMNs
· Option 4: NG-RAN node implementation decision on how many NG-U tunnels to be set up
Option 3 is to establish one primary NG-U tunnel and one backup tunnel. Which one is primary and which one is backup should be known by the core network. The MBS data is only transmitted in the primary tunnel. When the primary tunnel has some problem, the backup tunnel will become the primary tunnel. The initial configuration for the primary/backup tunnel and modification need to introduce some new information in NG interface. Therefore, this option has specification work and should be ruled out. 
Option 1 is to establish a NG-U tunnel for each session. The NG-RAN receives multiple copies for the same MBS data and will discard the duplicated data if the NG-RAN enables the radio efficiency functions for MBS. If the NG-RAN doesn’t enable the radio efficiency function for the MBS sharing case, the NG-RAN will transmit each copy in different radio resource blocks. 
Option 2 is to establish only one NG-U tunnel for multiple sessions from different PLMNs. Currently NGAP supports the NG-RAN replies with Session Start Response without any NG-RAN assigned DL MBS reception address, i.e. the MBS Session Setup Response Transfer IE is optional IE in BROADCAST SESSION SETUP RESPONSE message. In our understanding, option 2 means when the session start, the NG-RAN establishes only one NG-U tunnel for the sharing MBS data and uses it during the session transmission period. There is no strong need to support the NG-RAN initiating NG-U tunnel setup actively in case the NG-U tunnel is broken. Since it is rare case and if the NG-U transmission is broken, the existing R17 non-sharing case also has problem. In our understanding, option 2 doesn’t have standard impact. 
While, if option 2 means a NG-RAN initiating NG-U establishment need to be defined, we prefer to take the option 1 as the starting point.  
Proposal 2: 	The NG-RAN can establish the NG-U tunnels for each session for different PLMNs. 
Proposal 3:	The NG-RAN can establish only one NG-U tunnel for multiple sessions from different PLMNs upon the broadcast session start and use this tunnel for the whole session period.
2.5 F1 impact:
In the last meeting, we have the below agreements for F1 impact:
The gNB-CU provides the MBS RAN Sharing efficiency Information received from CN (if received) to the gNB-DU in F1AP: BROADCAST CONTEXT SETUP REQUEST message. The name and details of "MBS RAN Sharing efficiency Information" are FFS.
"MBS RAN sharing efficiency information" == "information enabling the gNB to identify the MBS sessions among which resource efficiency for MBS reception in RAN sharing scenarios can be applied"
In case of RAN Sharing with multiple cell-ID broadcast, each logical gNB-DU will receive within the F1AP: BROADCAST CONTEXT SETUP REQUEST message the MBS RAN Sharing efficiency Information received from CN (if received).
In case of MOCN sharing, FFS which option to use:
- Option 1: the gNB-CU sends multiple F1AP: BROADCAST CONTEXT SETUP REQUEST messages with different TMGIs and same MBS RAN Sharing efficiency Information. (unified solution in (3) and (4)) 
- Option 2: the gNB-CU sends in a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message includes a list of TMGIs and an MBS RAN Sharing efficiency Information

According to the agreements, the Sharing associated session identifier IE is also need to be included in the F1AP BROADCAST CONTEXT SETUP REQUEST message.
For the MOCN sharing case, if the gNB-CU receives multiple BROADCAST SESSION SETUP REQUEST messages from different PLMNs, the gNB-CU can send only one BROADCAST CONTEXT SETUP message including a list of TMGIs. In this case, Sharing associated session identifier IE and the assocaited TMGI can be included in the F1 message. And only one F1-U tunnel is setup. If the gNB-CU recevies another BROADCAST SESSION SETUP REQUEST message from CN after sending out the BROADCAST CONTEXT SETUP message, the gNB-CU sends another BROADCAST CONTEXT SETUP message. The impact to F1AP is showed in below table.
[bookmark: _Toc99038644][bookmark: _Toc99730907][bookmark: _Toc105511036][bookmark: _Toc105927568][bookmark: _Toc106110108][bookmark: _Toc113835545]9.2.13.1	BROADCAST CONTEXT SETUP REQUEST
	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
	
	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
	
	-
	

	>>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.
	-
	

	Sharing associated information
	O
	
	9.3.1.x
	
	YES
	ignore



9.3.1.x Sharing associated information
This IE gives the sharing associated information. It includes the non-PLMN specific identifier and may include the associated TMGI list.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Sharing associated session identifier
	O
	
	BIT STRING (SIZE(1..160, …))
	non-PLMN specific identifier and globally identify the broadcast service data at the NG-RAN

	Associated TMGI List
	
	0,1
	
	

	> Associated TMGI Item
	
	1 .. <maxAssociatedTMGI>
	
	

	>>TMGI
	M
	
	OCTET STRING (SIZE(6))
	



	Range bound
	Explanation

	maxAssociatedTMGI
	Maximum no. of associated TMGI in RAN sharing. Value is FFS.




Proposal 4: 	gNB-CU transfers sharing associated session identifier provided by 5GC to gNB-DU. 
Proposal 5:	gNB-CU transfers the associated TMGI to gNB-DU.
Proposal 6:	Text proposal to TS 38.473 is attached in section 4 and it is proposed to take it as the Baseline.
2.6 E1 impact:
Based on the sharing associated information sending from 5GC, the gNB-CU-CP can allocate the same MRB to the associated MBS session. If this MRB has been established in the gNB-CU-UP, the gNB-CU-CP can avoid to send another BC Bearer Setup message to the gNB-CU-UP. No further specification impact to E1AP.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 7: 	gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content in case both CU and DU are shared. 
3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Observation 1:	 Sharing NG-RAN supports different S-NSSAI for the same MBS data from different PLMNs.
Observation 2:	 Sharing NG-RAN supports different Area Session ID for the same MBS data from different PLMNs.
Observation 3:	 Sharing NG-RAN supports different Service Area Information for the same MBS data from different PLMNs.
Observation 4: It is NG-RAN decision on where to apply radio efficiency based on the Service Area Information.
Proposal 1:	The NG-RAN can establish only one NG-U tunnel for multiple sessions from different PLMNs upon the broadcast session start and use this tunnel for the whole session period.
Proposal 2: 	The NG-RAN can establish the NG-U tunnels for each session for different PLMNs. 
Proposal 3:	The NG-RAN can establish only one NG-U tunnel for multiple sessions from different PLMNs upon the broadcast session start and use this tunnel for the whole session period.
Proposal 4: 	gNB-CU transfers sharing associated session identifier provided by 5GC to gNB-DU. 
Proposal 5:	gNB-CU transfers the associated TMGI to gNB-DU.
Proposal 6:	Text proposal to TS 38.473 is attached in section 4 and it is proposed to take it as the Baseline.
Proposal 7: 	gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content in case both CU and DU are shared. 
4. Text Proposal to TS 38.473
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/*---------------Start of Change-----------*/
[bookmark: _Toc120124194][bookmark: _Toc121161194]8.14	NR MBS Procedures
[bookmark: _Toc99038457][bookmark: _Toc99730720][bookmark: _Toc105510839][bookmark: _Toc105927371][bookmark: _Toc106109911][bookmark: _Toc113835348][bookmark: _Toc120124195][bookmark: _Toc121161195]8.14.1	Broadcast Context Setup 
[bookmark: _Toc99038458][bookmark: _Toc99730721][bookmark: _Toc105510840][bookmark: _Toc105927372][bookmark: _Toc106109912][bookmark: _Toc113835349][bookmark: _Toc120124196][bookmark: _Toc121161196]8.14.1.1	General 
The purpose of the Broadcast Context Setup procedure is to establish an MBS Session context for a broadcast session in the gNB-DU. 
The procedure uses MBS-associated signalling.
[bookmark: _Toc99038459][bookmark: _Toc99730722][bookmark: _Toc105510841][bookmark: _Toc105927373][bookmark: _Toc106109913][bookmark: _Toc113835350][bookmark: _Toc120124197][bookmark: _Toc121161197]8.14.1.2	Successful Operation


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 Sharing associated information IE is contained in the BROADCAST CONTEXT SETUP REQUEST message, the gNB-DU shall take this information into account for shared resource allocation.
[bookmark: _Toc99038460][bookmark: _Toc99730723][bookmark: _Toc105510842][bookmark: _Toc105927374][bookmark: _Toc106109914][bookmark: _Toc113835351][bookmark: _Toc120124198][bookmark: _Toc121161198]8.14.1.3	Unsuccessful Operation


Figure 8.14.1.3-1: Broadcast Context Setup procedure: unsuccessful Operation
If the gNB-DU is not able to establish the requested MBS session context it shall consider the procedure as failed and reply with the BROADCAST CONTEXT SETUP FAILURE message. 
[bookmark: _Toc99038461][bookmark: _Toc99730724][bookmark: _Toc105510843][bookmark: _Toc105927375][bookmark: _Toc106109915][bookmark: _Toc113835352][bookmark: _Toc120124199][bookmark: _Toc121161199]8.14.1.4	Abnormal Conditions
Not applicable.

/*---------------Next Change-----------*/
[bookmark: _Toc120124392][bookmark: _Toc121161392]9.2.13	Broadcast Context Management messages
[bookmark: _Toc120124393][bookmark: _Toc121161393]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.
	-
	

	Sharing associated information
	O
	
	9.3.1.x
	
	YES
	ignore



	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.



/*---------------Next Change-----------*/
9.3.1.x Sharing associated information
This IE gives the sharing associated information. It includes the non-PLMN specific identifier and may include the associated TMGI list.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Sharing associated session identifier
	O
	
	BIT STRING (SIZE(1..160, …))
	non-PLMN specific identifier and globally identify the broadcast service data at the NG-RAN

	Associated TMGI List
	
	0,1
	
	

	> Associated TMGI Item
	
	1 .. <maxAssociatedTMGI>
	
	

	>>TMGI
	M
	
	OCTET STRING (SIZE(6))
	



	Range bound
	Explanation

	maxAssociatedTMGI
	Maximum no. of associated TMGI in RAN sharing. Value is FFS.
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