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1. Introduction
In this contribution, we discuss how to support data forwarding between MBS supporting nodes, and provide the TPs to TS 38.423 and 38.413 BL CRs.
2. Discussion
With the agreement of PDCP SN synchronization between NG-RAN nodes with different CU-UPs, in the following, we will discuss if and how to support data forwarding during the handover between MBS supporting nodes.
· Scenario 1: The Source gNB has a faster progress than the Target gNB  
For this scenario, the UE has received a faster progress of the MBS from the source gNB. I.e., the SN of the latest packet delivered by the source gNB is larger than the ones which are being delivered by the target gNB for now. Therefore, actually no data forwarding is needed as UE will not miss any packet during handover. After handover, the UE will discard the duplicated packets with the same SN received from source and target gNBs. 

In this scenario, to avoid data forwarding, the source gNB has to tell the target gNB about the MBS progress in the source cell, and then the target gNB may decide to not provide data forwarding tunnel information accordingly, or the target gNB provides its MBS progress in the target cell, then the source gNB will be able to know that there is no need to do data forwarding. 

Note that the source gNB-CU-CP and the target gNB-CU-CP can get their MBS progress by reusing the existing E1AP gNB-CU-CP initiated Bearer Context Modification procedure.

Observation 1: If the Source gNB has a faster progress than the target gNB, to avoid unnecessary data forwarding, it is needed to exchange the MBS progress between the source gNB and the target gNB.
Observation 2: the source gNB-CU-CP and the target gNB-CU-CP can get their MBS progress by reusing the existing E1AP gNB-CU-CP initiated Bearer Context Modification procedure.
· Scenario 2: The Target gNB has a faster progress than the Source gNB
In this scenario, the PDCP SN of the latest packet delivered by the source gNB is smaller than the ones that are being delivered by the target gNB for now. I.e., there is a progress gap between the source gNB and the target gNB. In this case, the target gNB has to provide the packets of the progress gap to the UE, e.g. via P2P leg, and how can the target gNB get these packets? There are two alternatives:

· Alternative 1: the target gNB maintains a big buffer, which is large enough to store lots of packets for all the MBS sessions.

· Alternative 2: data forwarding from source gNB to the target gNB.

Considering that there are different neighbour gNBs around, and different load status in different cell, will lead to different progress for a MBS session in different gNB, especially considering that there could be big number of MBS sessions are ongoing in the same cell, the alternative 1 is not efficient and highly depends on implementation.

For alternative 2, using data forwarding to fill in the progress gap between the source gNB and the target gNB, the source gNB should know when to stop the data forwarding according to the progress gap, thus the target gNB needs to tell the source gNB about the MBS progress in the target, and then the source gNB wil be able to determine which packets needs to be forwarded.

Observation 3: if the Target gNB has a faster progress than the Source gNB, the progress gap can be filled by data forwarding from source gNB to the target gNB, or (not preferred) by setting big buffers at each gNB for all the ongoing MBS services. 
Observation 4: If the Target gNB has a faster progress than the Source gNB, to support data forwarding and stop data forwarding, it is needed to send the MBS progress of the target gNB to the source gNB.

· Scenario 3: The Target gNB has just started to provide the MBS sessions during/after the HO of this UE

In this scenario, this UE will be the first UE to receive these MBS sessions in the target gNB, therefore once the 5GC receives the Multicast Distribution Setup, the 5GC will start to provide the data of these MBS Session to this target gNB. There will be a progress gap from the source gNB and target gNB by default, which is similar to Scenario 2.

But there is a main difference with scenario 2 that the alternative 1 for scenario 2 does not work, as the target gNB is not able to buffer the data in advance, one way to provide the packets of the progress gap is data forwarding from source gNB to target gNB, another way is to setup shared NG-U between the target gNB and 5GC before sending HO Request ACK towards the source gNB, the latter one is not preferred due to the extra delay for the HO preparation.

Observation 4: If the Target gNB has just started to provide the MBS sessions during/after the HO of this UE, it is needed to use data forwarding to fill in the progress gap.
To summarize, in order to minimize data loss during mobility between MBS supporting nodes, it is proposed to specify the following aspects:

· Support data forwarding from source gNB to target gNB (for scenario 2 and scenario 3)
· Exchange MBS progress between source gNB and target gNB (for scenario 1, 2 and 3)

Note that it is also allowed for a gNB to buffer MBS data to avoid data forwarding, it is up to gNB implementation, Note that if the buffers are not big enough, the data forwarding is still unavoidable.

Proposal 1: Support MBS data forwarding from source gNB to target gNB.
On exchanging the MBS progress between source gNB and target gNB, the following issues need to be considered:

· How to provide Source gNB progress to Target gNB:

This could be achieved by adding the MBS progress information of the source gNB in the XnAP: HANDOVER REQUEST and NGAP: HANDOVR REQUIRED and HANDOVER REQUEST messages, or introducing new procedures over XnAP and NGAP. According to the previous discussion, there was a preference on including the source gNB progress in the HO Request message. 

· How to provide Target gNB progress to Source gNB:

This could be achieved by adding the MBS progress information of the target gNB in the XnAP: HANDOVER REQUEST ACKNOWLEDGE and NGAP: HANDOVR RERQUEST ACKNOWLEDGE and HANDOVER COMMAND messages, or introducing new procedures over XnAP and NGAP. According to the previous discussion, there was a preference on reusing the existing messages over XnAP and NGAP is simple and there is no need for new messages. 

And to be more precise, for Xn Handover, the MBS progress could be added as new IE in the XnAP: HANDOVER REQUEST message and HANDOVER REQUEST ACKNOWLEDGE message. For NG Handover, the MBS progress could be added as new IE in the NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE and Target NG-RAN Node to Source NG-RAN Node Transparent Container IE. 

As it was agreed that Sync in terms of QoS flow to MRB mapping among NG-RAN nodes is achieved by network implementation, in order to help the source and target NG-RAN nodes to understand the MBS progress of the peer node, for the details of the new MBS Progress related IE, besides the PDCP SN, the CN SN (MBS QFI SN) should also be provided.
Proposal 2: exchange MBS progress between source gNB and target gNB by existing Handover signalling over XnAP and NGAP, including:

· XnAP: PDU Session Resources To Be Setup List IE in the XnAP: HANDOVER REQUEST message

· XnAP: PDU Session Resources Admitted List IE in the XnAP: HANDOVER REQUEST ACKNOWLEDGE message
· New XnAP: MRBs Subject To Status Transfer List IE in the XnAP: SN STATUS TRANSFER message
· NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE

· NGAP: Handover Request Acknowledge Transfer IE and Handover Command Transfer IE
· New NGAP: MRBs Subject To Status Transfer List IE NGAP: RAN Status Transfer Transparent Container IE
3. Conclusion

In this contribution, we discussed how to support data forwarding between MBS supporting nodes, get the following proposals:

Proposal 1: Support MBS data forwarding from source gNB to target gNB.
Proposal 2: exchange MBS progress between source gNB and target gNB by existing Handover signalling over XnAP and NGAP, including:

· XnAP: PDU Session Resources To Be Setup List IE in the XnAP: HANDOVER REQUEST message

· XnAP: PDU Session Resources Admitted List IE in the XnAP: HANDOVER REQUEST ACKNOWLEDGE message
· New XnAP: MRBs Subject To Status Transfer List IE in the XnAP: SN STATUS TRANSFER message
· NGAP: Source NG-RAN Node to Target NG-RAN Node Transparent Container IE

· NGAP: Handover Request Acknowledge Transfer IE and Handover Command Transfer IE
· New NGAP: MRBs Subject To Status Transfer List IE NGAP: RAN Status Transfer Transparent Container IE
The corresponding TPs 38.423 and 38.413 BL CRs are provided in section 4 and 5.

4. TP to TS 38.423 BL CR
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
9.1.1.4
SN STATUS TRANSFER

This message is sent by the source NG-RAN node to the target NG-RAN node to transfer the uplink/downlink PDCP SN and HFN status during a handover or for dual connectivity.

Direction:
source NG-RAN node ( target NG-RAN node(handover), 
NG-RAN node from which the DRB context is transferred ( NG-RAN node to which the DRB context is transferred (RRC connection re-establishment or dual connectivity).

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the source NG-RAN node and for dual connectivity at the NG-RAN node from which the DRB context is transferred.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the target NG-RAN node and for dual connectivity at the NG-RAN node to which the DRB context is transferred.
	YES
	reject

	DRBs Subject To Status Transfer List
	M
	
	9.2.1.14
	
	YES
	ignore

	MRBs Subject To Status Transfer List
	O
	
	9.2.1.hhh
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.1
PDU Session Resources To Be Setup List

This IE contains PDU session resource related information used at UE context transfer between NG-RAN nodes.

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

	PDU Session Resources To Be Setup List
	
	1
	
	
	–
	

	>PDU Session Resources To Be Setup Item
	
	1 .. <maxnoof PDU sessions >
	
	
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>PDU Session Resource Aggregate Maximum Bitrate
	O
	
	PDU Session Aggregate Maximum Bit Rate

9.2.3.69
	This IE shall be present when at least one Non-GBR QoS Flow has been setup.
	–
	

	>>UL NG-U UP TNL Information at UPF 
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	>>Source DL NG-U TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	Indicates the possibility to keep the NG-U GTP-U tunnel termination point at the target NG-RAN node.
	–
	

	>>Security Indication
	O
	
	9.2.3.52
	
	–
	

	>>PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	>>Network Instance
	O
	
	9.2.3.85
	This IE is ignored if the Common Network Instance IE is present.
	–
	

	>>QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>>>QoS Flows To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	
	–
	

	>>>>E-RAB ID
	O
	
	INTEGER (0..15, …)
	
	–
	

	>>>>TSC Traffic Characteristics
	O
	
	9.2.3.114
	
	YES
	ignore

	>>>>Redundant QoS Flow Indicator
	O
	
	9.2.3.118
	
	YES
	ignore

	>>Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.17
	
	–
	

	>>Additional UL NG-U UP TNL Information at UPF List
	O
	
	Additional UP Transport Layer Information 9.2.1.32
	Additional UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	YES
	ignore

	>> Common Network Instance
	O
	
	9.2.3.92
	
	YES
	ignore

	>>Redundant UL NG-U UP TNL Information at UPF 
	O
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs for the redundant transmission
	YES
	ignore

	>>Additional Redundant UL NG-U UP TNL Information at UPF List
	O
	
	Additional UP Transport Layer Information 9.2.1.32
	Additional Redundant UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	YES
	ignore

	>>Redundant Common Network Instance
	O
	
	Common Network Instance

9.2.3.92
	
	YES
	ignore

	>>Redundant PDU Session Information
	O
	
	9.2.3.112
	
	YES
	ignore

	>> MBS Session Information To Be Setup List
	O
	
	9.2.1.eee
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


9.2.1.2
PDU Session Resources Admitted List

This IE contains PDU session resource related information to report success of the establishment of PDU session resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resources Admitted List
	
	1
	
	
	–
	

	>PDU Session Resources Admitted Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Admitted Info
	M
	
	
	
	–
	

	>>>DL NG-U TNL Information Unchanged
	O
	
	ENUMERATED (True, …)
	Indicates the NG-U tunnels that have been kept unchanged at the target NG-RAN node
	–
	

	>>>QoS Flows Admitted List
	
	1
	
	
	–
	

	>>>>QoS Flows Admitted Item
	
	1..<maxnoofQoSFlows>
	
	
	–
	

	>>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	
	–
	

	>>>>>Current QoS Parameters Set Index
	O
	
	9.2.3.103
	Index to the currently fulfilled alternative QoS parameters set.
	YES
	ignore

	>>>QoS Flows not Admitted List
	O
	
	QoS Flow List with Cause

9.2.1.4
	
	–
	

	>>>Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.16
	
	–
	

	>>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>>MBS Session Information Admitted List
	O
	
	9.2.1.fff
	
	YES
	ignore

	>>>MBS Session Information Not Admitted List
	O
	
	9.2.1.ggg
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.eee
MBS Session Information To Be Setup List
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Information To Be Setup List
	
	1..<maxnoofMBSSessions>
	
	

	>MBS Session ID
	M
	
	9.2.3.bbb
	

	>MBS Area Session ID
	O
	
	9.2.3 eee
	

	>MBS service area information
	O
	
	9.2.3 fff
	

	>MBS Session Status
	M
	
	9.2.3.ddd
	

	>Associated QoS Flow Information To Be Setup List
	
	0..<maxnoofMBSQoSflows>
	
	

	>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier
9.2.3.10
	

	>>Associated Unicast QoS Flow Identifier
	M 
	
	QoS Flow Identifier
9.2.3.10
	

	>MBS Data Forwarding and Offloading Info from source NG-RAN node
	O
	
	9.2.1.xxx

MBS Data Forwarding and Offloading Info from source NG-RAN node
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS Sessions allowed within one PDU session. Value is 32.

	maxnoofMBSQoSflows
	Maximum no. of MBS QoS flows allowed within one MBS session. Value is 64.


9.2.1.fff
MBS Session Information Admitted List
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Information Admitted List
	
	1..<maxnoofMBSSessions>
	
	

	>MBS Session ID
	M
	
	9.2.3.bbb
	

	>MBS Area Session ID
	O
	
	9.2.3.eee
	

	>MBS Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.zzz
MBS Data Forwarding Info from target NG-RAN node
	


9.2.1.ggg
MBS Session Information Not Admitted List
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Session Information Not Admitted List
	
	1..<maxnoofMBSSessions>
	
	

	>MBS Session ID
	M
	
	9.2.3.bbb
	

	>MBS Area Session ID
	O
	
	9.2.3.eee
	

	>Cause
	O
	
	9.2.3.2
	


	Range bound
	Explanation

	maxnoofMBSSessions
	Maximum no. of MBS Sessions allowed within one PDU session. Value is 32.


9.2.1.hhh
MRBs Subject To Status Transfer List
This IE contains a list of MRBs containing information about PDCP SN status.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MRBs to QoS Flow Mapping Item
	
	1 .. <maxnoofMRBs>
	
	

	>MBS Session ID
	M
	
	9.2.3.bbb
	

	>MRB ID
	M
	
	9.2.3.aaa
	

	>MRB Progress Information
	O
	
	9.2.3.ccc
	The SN information of the last packet which has already been delivered for the MRB. 


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs allowed for one MBS Session. Value is 32. 


9.2.1.xxx
MBS Data Forwarding and Offloading Info from source NG-RAN node

This IE contains information from a source NG-RAN node regarding per MBS QoS flow proposed data forwarding and offloading.

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

	MBS QoS Flows To Be Forwarded List
	
	1
	
	

	>QoS Flows To Be Forwarded Item
	
	1 .. <maxnoofQoSFlows>
	
	

	>>MBS QoS Flow Identifier 
	M
	
	QoS Flow Identifier
9.2.3.10
	

	>>DL Forwarding
	M
	
	9.2.3.34
	

	Source MRB to QoS Flow Mapping List
	O
	
	9.2.1.yyy
	

	MRBs Subject To Status Transfer List
	O
	
	9.2.1.hhh
	


	Range bound
	Explanation

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


9.2.1.yyy
Source MRB to QoS Flow Mapping List
This IE contains a list of MRBs containing information about the mapped QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MRBs to QoS Flow Mapping Item
	
	1 .. <maxnoofMRBs>
	
	

	>MRB ID
	M
	
	9.2.3.aaa
	

	>MBS Session ID
	M
	
	9.2.3.bbb
	

	>MBS QoS Flows List
	
	1
	
	

	>>MBS QoS Flow Item
	
	1..<maxnoofMBSQoSFlows>
	
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier
9.2.3.10
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs allowed for one MBS Session. Value is 32. 

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


9.2.1.zzz
MBS Data Forwarding Info from target NG-RAN node

This IE contains TNL information for the establishment of data forwarding tunnels towards the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS QoS Flows Accepted For Data Forwarding List
	
	1
	
	

	>MBS QoS Flows Accepted For Data Forwarding Item
	
	1..<maxnoofMBSQoSFlows>
	
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	

	MBS Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U DL SDAP SDUs to the target node.

	Data Forwarding Response MRB List
	
	0..1
	
	

	>Data Forwarding Response MRB Item
	
	1..<maxnoofMRBs>
	
	

	>>MRB ID
	M
	
	9.2.3.aaa
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	

	>>Available packet information
	O
	
	MRB Progress Information 9.2.3.ccc
	This IE includes the information of the oldest packet available at the target NG-RAN node for the MRB.


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs. Value is 32.

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


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.aaa
MRB ID

This IE contains the MRB ID.

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

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


9.2.3.bbb
MBS Session ID
This IE identifies a MBS Session. Definition and use of the MBS Session ID.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TMGI
	M
	
	OCTET STRING (SIZE(6)) 
	Encoded as defined in TS 23.003.

	NID
	O
	
	9.2.2.65
	


9.2.3.ccc MRB Progress Information

This IE contains the MRB progress Information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE PDCP SN Status
	M
	
	
	

	>12bits
	
	
	
	

	>> COUNT Value for PDCP SN Length 12
	M
	
	9.2.3.36
	

	>18bits
	
	
	
	

	>> COUNT Value for PDCP SN Length 18
	M
	
	9.2.3.37
	

	MBS QoS Flow Identifier
	O
	
	QoS Flow Identifier

9.2.3.10
	

	MBS QFI SN
	O
	
	OCTET STRING (4)
	


9.2.3.ddd
MBS Session Status
This IE indicates whether multicast session is activation or deactivation.

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

	MBS Session Status
	M
	
	ENUMERATED (activation,  deactivation, …)
	


9.2.3.eee

MBS Area Session ID
This IE indicates the Area Session ID for MBS Session with location dependent context.

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

	Area Session ID
	M
	
	INTEGER (0 .. 255, …)
	


9.2.3.fff
MBS Service Area information
This IE contains the MBS service area.

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

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI
	M
	
	9.3.1.7
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>TAI 
	M
	
	9.3.3.11 
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.


5. TP to TS 38.413 BL CR
*****************start of changes*******************
9.3.1.29
Source NG-RAN Node to Target NG-RAN Node Transparent Container

This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.

This IE is transparent to the 5GC.

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

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.

Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.
	-
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>QoS Flow Information List
	
	1
	
	
	-
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>UL Forwarding
	O
	
	9.3.1.118
	
	YES
	ignore

	>>DRBs to QoS Flows Mapping List
	O
	
	9.3.1.34
	
	-
	

	>>MBS Session Information List
	
	1..<maxnoofMBSSessions>
	
	
	-
	

	>>>MBS Session ID
	M
	
	9.3.1.aaa
	
	-
	

	>>>MBS Session Status
	M
	
	9.2.3.ooo
	
	
	

	>>>MBS Area Session ID
	O
	
	9.3.1.bbb
	
	-
	

	>>>MBS service area information
	O
	
	9.3.1.ccc
	
	-
	

	>>>Associated QoS Flow Information To Be Setup List
	
	0..<maxnoofMBSQoSflows>
	
	
	-
	

	>>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier
9.3.1.51
	
	-
	

	>>>>Associated Unicast QoS Flow Identifier
	M 
	
	QoS Flow Identifier 9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>MRBs to QoS Flows Mapping List
	O
	
	9.3.1.mmm
	
	
	

	>>>>MRBs Subject To Status Transfer List
	O
	
	9.3.1.jjj
	
	
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.
	-
	

	>E-RAB Information Item
	
	1..<maxnoofE-RABs>
	
	
	-
	

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	Target Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	
	-
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	-
	

	UE History Information
	M
	
	9.3.1.95
	
	-
	

	SgNB UE X2AP ID
	O
	
	9.3.1.127
	Allocated at the Source en-gNB
	-
	

	UE History Information from UE
	O
	
	9.3.1.166
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.

	maxnoofMBSSessions
	Maximum no. of MBS Sessions allowed within one PDU session. Value is 32.

	maxnoofMBSQoSflows
	Maximum no. of MBS QoS flows allowed within one MBS session. Value is 64.


*****************Next changes*******************
9.3.1.108
RAN Status Transfer Transparent Container
This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. It is used for intra 5GC NG handover.

This IE is transparent to the AMF.

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

	DRBs Subject to Status Transfer List
	
	1
	
	
	-
	

	>DRBs Subject to Status Transfer Item
	
	1..<maxnoof DRBs>
	
	
	-
	

	>>DRB ID
	M
	
	9.3.1.53
	
	-
	

	>>CHOICE UL DRB Status
	M
	
	
	
	-
	

	>>>12 bits
	
	
	
	
	
	

	>>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12

9.3.1.109
	PDCP-SN and HFN of the first missing UL PDCP SDU in case of 12 bit long PDCP-SN.
	-
	

	>>>>Receive Status of UL PDCP SDUs
	O
	
	BIT STRING (SIZE(1..2048))
	The IE is used in case of 12 bit long PDCP-SN.

The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.

The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received.

1: PDCP SDU has been received correctly.
	-
	

	>>>18 bits
	
	
	
	
	
	

	>>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18

9.3.1.110
	PDCP-SN and HFN of the first missing UL PDCP SDU in case of 18 bit long PDCP-SN.
	-
	

	>>>>Receive Status of UL PDCP SDUs
	O
	
	BIT STRING (SIZE(1..131072))
	The IE is used in case of 18 bit long PDCP-SN.

The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.

The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received.

1: PDCP SDU has been received correctly.
	-
	

	>>CHOICE DL DRB Status
	M
	
	
	
	-
	

	>>>12 bits
	
	
	
	
	
	

	>>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12

9.3.1.109
	PDCP-SN and HFN that the target NG-RAN node should assign for the next DL PDCP SDU not having an SN yet in case of 12 bit long PDCP-SN.
	-
	

	>>>18 bits
	
	
	
	
	
	

	>>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18

9.3.1.110
	PDCP-SN and HFN that the target NG-RAN node should assign for the next DL PDCP SDU not having an SN yet in case of 18 bit long PDCP-SN.
	-
	

	>>Old Associated QoS Flow List - UL End Marker Expected
	O
	
	Associated QoS Flow List

9.3.1.99
	Indicates that the source NG-RAN node has initiated QoS flow re-mapping and has not yet received SDAP end markers, as described in TS 38.300 [8].
	YES
	ignore

	MRBs Subject To Status Transfer List
	O
	
	9.3.1.jjj
	
	-
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32.


*****************Next changes*******************
9.3.1.jjj
MRBs Subject To Status Transfer List
This IE contains a list of MRBs containing information about PDCP SN status.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MRBs to QoS Flow Mapping Item
	
	1 .. <maxnoofMRBs>
	
	

	>MRB ID
	M
	
	9.3.1.kkk
	

	>MBS Session ID
	M
	
	9.3.1.aaa
	

	>MRB Progress Information
	O
	
	MRB Progress Information

9.3.1.nnn
	The SN information of the last packet which has already been delivered for the MRB. 


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs allowed for one MBS Session. Value is 32. 


9.3.1.kkk
MRB ID

This IE contains the MRB ID.

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

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


9.3.1.lll
MBS Data Forwarding Info from target NG-RAN node

This IE contains TNL information for the establishment of data forwarding tunnels.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBS Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	To forward NG-U DL SDAP SDUs to the target node.
	
	

	Data Forwarding Response MRB List
	
	0..1
	
	
	
	

	>Data Forwarding Response MRB Item
	
	1..<maxnoofMRBs>
	
	
	
	

	>>MRB ID
	M
	
	9.3.1.kkk
	
	
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	
	
	

	>>Available packet information
	M
	
	MRB Progress Information 9.3.1.nnn
	This IE includes the information of the oldest packet available at the target NG-RAN node for the MRB.
	
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs. Value is 32.

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


9.3.1.mmm
MRBs to QoS Flows Mapping List
This IE contains a list of MRBs containing information about the mapped QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MRBs to QoS Flow Mapping Item
	
	1 .. <maxnoofMRBs>
	
	

	>MRB ID
	M
	
	9.3.1.kkk
	

	>MBS Session ID
	M
	
	9.3.1.aaa
	

	>MBS QoS Flows List
	
	1
	
	

	>>MBS QoS Flow Item
	
	1..<maxnoofMBSQoSFlows>
	
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier 
9.3.1.51
	


	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs allowed for one MBS Session. Value is 32. 

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


9.2.3.nnn MRB Progress Information

This IE contains the MRB progress Information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE PDCP SN Status
	M
	
	
	

	>12bits
	
	
	
	

	>> COUNT Value for PDCP SN Length 12
	M
	
	9.2.3.36
	

	>18bits
	
	
	
	

	>> COUNT Value for PDCP SN Length 18
	M
	
	9.2.3.37
	

	MBS QoS Flow Identifier
	O
	
	QoS Flow Identifier

9.2.3.10
	

	MBS QFI SN
	O
	
	OCTET STRING (4)
	


9.2.3.ooo
MBS Session Status
This IE indicates whether multicast session is activation or deactivation.

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

	MBS Session Status
	M
	
	ENUMERATED (activation,  deactivation, …)
	


*****************Next changes*******************
9.3.4.9
Path Switch Request Acknowledge Transfer

This IE is transparent to the AMF.

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

	UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer corresponding to the DL NG-U UP TNL Information IE received in the Path Switch Request Transfer IE.
	-
	

	//skip the unchanged part
	
	
	
	
	
	

	QoS Flow Parameters List
	
	0..1
	
	
	YES
	ignore

	>QoS Flow Parameters Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Alternative QoS Parameters Set List
	O
	
	9.3.1.151
	Indicates alternative sets of QoS parameters for the QoS flow.
	-
	

	>>CN Packet Delay Budget Downlink
	O
	
	Extended Packet Delay Budget

9.3.1.135
	Core Network Packet Delay Budget is specified in TS 23.501 [9].

This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>CN Packet Delay Budget Uplink
	O
	
	Extended Packet Delay Budget

9.3.1.135
	Core Network Packet Delay Budget is specified in TS 23.501 [9].

This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Burst Arrival Time Downlink
	O
	
	Burst Arrival Time
9.3.1.133
	Indicates the downlink Burst Arrival Time of the TSC QoS flow
	YES
	ignore

	MBS Session Information To Be Setup List
	O
	
	9.3.1.eee
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


9.3.4.10
Handover Command Transfer

This IE is transparent to the AMF.

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

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	QoS Flow to be Forwarded List
	
	0..1
	
	QoS flows associated with the DL Forwarding UP TNL Information IE.
	-
	

	>QoS Flow to be Forwarded Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	Data Forwarding Response DRB List
	O
	
	9.3.1.77
	
	-
	

	Additional DL Forwarding UP TNL Information
	O
	
	QoS Flow per TNL Information List

9.3.2.1
	NG-RAN node endpoint to deliver forwarded DL PDUs for split PDU session, together with associated QoS flows to be forwarded.
	YES
	ignore

	UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded UL PDUs 
	YES
	reject

	Additional UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	NG-RAN node endpoint to deliver forwarded UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Response E-RAB List
	O
	
	9.3.1.121
	
	YES
	ignore

	QoS Flow Failed to Setup List
	O
	
	QoS Flow List with Cause

9.3.1.13
	
	YES
	ignore

	MBS Session Information List
	
	0..<maxnoofMBSSessions>
	
	
	-
	

	>MBS Session ID
	M
	
	9.3.1.aaa
	
	-
	

	>MBS Area Session ID
	O
	
	9.3.1.bbb
	
	-
	

	>MBS QoS Flow to be Forwarded List
	
	0..1
	
	MBS QoS flows associated with the DL Forwarding UP TNL Information IE.
	-
	

	>>MBS QoS Flow to be Forwarded Item
	
	1..<maxnoofMBSQoSFlows>
	
	
	-
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier 
9.3.1.51
	
	-
	

	>MBS Data Forwarding Info from target NG-RAN node
	O
	
	9.3.1.lll
	
	-
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofMBSSessions
	Maximum no. of MBS Sessions allowed within one PDU session. Value is 32.

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


9.3.4.11
Handover Request Acknowledge Transfer

This IE is transparent to the AMF.

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

	DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the DL NG-U UP TNL Information IE.
	-
	

	QoS Flow Failed to Setup List
	O
	
	QoS Flow List with Cause

9.3.1.13
	
	-
	

	Data Forwarding Response DRB List
	O
	
	9.3.1.77
	
	-
	

	Additional DL UP TNL Information for HO List
	
	0..1
	
	
	YES
	ignore

	>Additional DL UP TNL Information for HO Item
	
	1..<maxnoofMultiConnectivityMinusOne>
	
	Additional DL UP TNL Information for split PDU session, in the same order as the UPF endpoint of the additional NG-U transport bearer(s) received in the Handover Request Transfer IE of the Handover Request message.
	-
	

	>>Additional DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the additional NG-U transport bearer for delivery of DL PDUs.
	-
	

	>>Additional QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the Additional DL NG-U UP TNL Information IE.
	-
	

	>>Additional DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint to deliver forwarded DL PDUs.
	-
	

	>>Additional Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the additional NG-U transport bearer for delivery of redundant DL PDUs.
	YES
	ignore

	UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded UL PDUs
	YES
	reject

	Additional UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	NG-RAN node endpoint to deliver forwarded UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Response E-RAB List
	O
	
	9.3.1.121
	
	YES
	ignore

	Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Used RSN Information
	O
	
	Redundant PDU Session Information

9.3.1.136
	
	YES
	ignore

	Global RAN Node ID of Secondary NG-RAN Node
	O
	
	Global RAN Node ID
9.3.1.5
	
	YES
	ignore

	MBS Session Information List
	
	0..<maxnoofMBSSessions>
	
	
	-
	

	>MBS Session ID
	M
	
	9.3.1.aaa
	
	-
	

	>MBS Area Session ID
	O
	
	9.3.1.bbb
	
	-
	

	>MBS Data Forwarding Info from target NG-RAN node
	O
	
	9.3.1.lll
	
	-
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofMultiConnectivityMinusOne
	Maximum no. of connectivity allowed for a UE minus one. Value is 3. The current version of the specification supports 1.

	maxnoofMRBs
	Maximum no. of MRBs. Value is 32.
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