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1. Introduction
After the adequate discussion for the MC data transmission and mobility, in general the mechanism is ready. While there are still some details to be determined. Like the left issues summarized in the last meeting:
Continue missing communication between CU and DU.
The below two issues can be discussed as contribution driven in future meetings:
Further discuss the updates of the F1-U Context Descriptor.
How does target CU tell target DU that it needs a dedicated F1-U tunnel for the catch up of packets over the ptp leg?
In this contribution, the views on the left issues are provided with corresponding CRs.
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2.1 Supplements for the data forwarding when mobility between MBS supporting nodes
It was agreed the source NG-RAN indicates the MBS transmission progress to the target. The target NG-RAN node shall use the MRB Progress Information IE which includes the highest PDCP SN of the packet which has already been delivered to the UE for the MRB, to decide whether to apply data forwarding for that MRB and to establish respective resources.
In case of the source NG-RAN having split architecture, the source gNB-CU-CP needs to request the MRB progress information from the gNB-CU-UP. The gNB-CU-CP can trigger MC Bearer Context Modification procedure to get the highest PDCP SN which has already been delivered to the UE. When the source gNB-CU-CP receives the target MBS progress, the source gNB-CU-CP also need to forward the target MBS progress to the source gNB-CU-UP.
Proposal 1: Introduce a new PDCP SN Request IE in the MC Bearer Context Modification Request message and a new MRB Progress Information IE in the E1AP MC Bearer Context Modification Response message.
In case of the target NG-RAN having split architecture, when the target receives the MBS progress in the Handover Request message and 
· If the UE is the first MBS user, the target gNB-CU-CP sends MC Bearer Context Modification Request message including the MBS Progress IE of the source side. If the target gNB-CU-UP decides the data forwarding is needed, the target gNB-CU-CP includes the data forwarding address in the E1AP MC Bearer Context Setup Response message.
· If the UE is not the first MBS user, the target gNB-CU-CP includes source MBS progress in the E1AP MC Bearer Context Modification Request message. If the target gNB-CU-UP decides the data forwarding is needed, the target gNB-CU-CP includes the MBS progress together with the data forwarding address in the E1AP MC Bearer Context Modification Response message.
· The source gNB-CU-CP forwards the data forwarding information to the source gNB-CU-UP.
Proposal 2: Introduce a new MRB Progress Information IE in the E1AP MC Bearer Context Modification Request message. The MRB progress information is received in Handover Request message which indicates the MBS progress in the source.
Proposal 3: Introduce a new MBS data forwarding information in the E1AP MC Bearer Context Setup/Modification Response message and E1AP MC Bearer Context Modification Request message.

The above proposal 1 to proposal 3 is related to the overall signalling showed in below.


Figure 1 Mobility between MBS supporting nodes
Another small issue is we defined different Semantics description for the MRB progress reported by the source and the MRB progress reported by the target. For the MRB progress provided by the target NG-RAN node, the semantics said it is the “oldest packet available at the target NG-RAN node for the MRB”. We think this description has ambiguity has have following considerations:
· “Oldest available” is related to the receiving time in the NG-RAN node. If there is disorder or data loss in the GTP-U tunnel, the “oldest available” can not indicate the correct SN for the data forwarding. 
· Using different description for the same IE may introduce confusion to the implementation.
· Highest PDCP SN has been delivered to the UE has been used in several specification. This meaning has no ambiguity. 
Proposal 4: Align the semantics description for the MRB progress information reported by the source NG-RAN and target NG-RAN. 
The main changes in E1AP are showed in below for giving the example of how to modify. The detail changes are reflected in R3-224860 (E1AP) and R3-224861 (XnAP).
MC Bearer Context To Modify in E1AP
	MC MRB To Setup or Modify List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID
	M
	
	9.3.1.16a
	

	>MC Bearer Context F1-U TNL Info at DU
	O
	
	9.3.1.124
	

	>SDAP Configuration
	O
	
	9.3.1.39
	

	>MBS PDCP Configuration
	O
	
	PDCP Configuration
9.3.1.38
	

	>MBS QoS Flows Information To Be Setup
	O
	
	QoS Flow QoS Parameters List
9.3.1.25
	

	>MRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.3.1.26
	

	>MBS Initial HFN and Reference PDCP SN Request
	O
	
	ENUMERATED (true, ...)
	Indicates the MBS initial HFN and reference PDCP SN is requested.

	>PDCP SN Request
	O
	
	ENUMERATED (true, ...)
	Indicates the MRB progress is requested.

	>MRB Progress Information 
	O
	
	9.3.1.xx
	

	>MBS Data forwarding Information
	O
	
	9.3.1.yy
	Providing forwarding information to the source gNB-CU-UP.

	MC MRB To Remove List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	


MC Bearer Context To Modify Response
	MC MRB Setup or Modify Response List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	>MBS QoS Flow Setup List
	O
	
	QoS Flow List
9.3.1.12
	

	>MBS QoS Flow Failed List 
	O
	
	Flow Failed List 
9.3.1.45
	

	>MC Bearer Context F1-U TNL Info at CU
	O
	
	UP Transport Layer Information
9.3.2.1
	

	>MBS Initial HFN and Reference PDCP SN
	O
	
	BIT STRING (32)
	Refer to the multicastHFN-AndRefSN IE as specified in the TS 38.331 [10].

	>MBS Data Forwarding Information
	O
	
	9.3.1.yy
	Providing forwarding information from the target gNB-CU-UP.

	MC MRB Failed List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	>Cause 
	M
	
	9.3.1.2
	

	Available MC MRB Configuration
	O
	
	MC MRB Setup Configuration
9.3.1.120
	


[bookmark: _Toc106109695][bookmark: _Toc105174858][bookmark: _Toc98868573]9.3.1.xx	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
	
	
	
	

	>>PDCP SN Length 12
	M
	
	INTEGER (0..4095)
	

	>18bits
	
	
	
	

	>>PDCP SN Length 18
	M
	
	INTEGER (0..262143)
	



9.3.1.yy	MBS Data Forwarding Information
This IE provides the data forwarding information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL Data Forwarding address
	M
	
	UP Transport Layer Information 
9.3.2.1
	

	MRB Progress
	O
	
	9.3.1.xx
	The PDCP SN information of the last packet which has already been delivered to the UE for the MRB at the target gNB-CU-UP.




2.2 F1-U Context Descriptor
F1-U Context Descriptor currently is defined as a choice. It could be per DU, per CGI, per MBS Area Session and per UE for retransmission. If the MBS session have multiple Area Session or per-UE retransmission tunnel is setup, DU will send multiple Distribution Setup Request message. In the message, the DU notifies the mapping between F1-U Context Descriptor and MRB to the CU-CP. The CU-CP forwards the mapping to the CU-UP. Since one Descriptor is associated with one F1-U tunnel, once the CU-UP knows the mapping of MRB and Descriptor, the CU-UP can associate the MRB with the F1-U tunnel. 
For the area based MBS service, the CU-UP knows the mapping between Area Session ID and the F1-U tunnel. Also the CU-UP knows the mapping between Area Session ID with the NG-U tunnel. The data received by the CU-UP can be sent to the correct F1-U tunnel. 
For the PtP Retransmission, and for the PtP only bearer (including PtP only transmission and PtP forwarding), the CU-UP needs to know the F1-U tunnel is associated with which UE. As we agreed the gNB individually delivers separated copies for each UE using UE specific RNTI. And lossless handover is supported for PtP only bearer. To support lossless, the PDCP SN status should be exchanged between source and target.  In the E1 and F1, there are two alternatives discussed in previous meeting. One is to use the MBS level signalling in E1 and F1. In this case, the common signalling needs to carry the UE specific identifier. E.g. if there are two PtP UEs, the CU-CP needs to send two MBS Bearer Context Setup/Modify Request message to the CU-UP, each message carries a UE specific identifier. Then CU-UP can transmit PtP data via the PtP F1 tunnel and observe the PDCP status for each UE. PDCP SN status can be different for different UE. Without the UE specific identifier, the CU-UP doesn’t know which PDCP SN should be reported. Even though it is possible to define a longer identifier in the Context Descriptor to cover all the cases, but it seems in most case, longer identifier is wasted in the most cases. 
Another alternative is to use UE dedicated message in E1 and F1 for PtP only bearer. We discussed this alternative being used at least for the PtP transmission and there is no consensus. From our understanding, PtP only transmission is very similar as the unicast transmission, e,g. logical channel is DTCH and C-RNTI is used for scheduling and lossless handover can be supported which is agreed in RAN2 and RAN3. If we use MBS specific message in E1/F1 for the PtP transmission setup, multiple F1/E1 message should be exchanged, one message per UE. Thus UE specific identifier should be included in the MBS specific message. In summary, to support PtP transmission, we need to select either one from the following:
1. Including the UE specific identifier in F1-U Context Descriptor. To make the IE simple, can use one choice to cover PtP retransmission, PtP transmission and PtP data forwarding. 
2. Using UE specific signalling in F1/E1 for PtP only bearer. 
If we select alternative 1, we think UE specific identifier can re-use RAN UE ID.
Proposal 5: Propose to include UE specific identifier e.g. RAN UE ID in F1-U Context Descriptor. 
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[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Proposal 1: Introduce a new PDCP SN Request IE in the MC Bearer Context Modification Request message and a new MRB Progress Information IE in the E1AP MC Bearer Context Modification Response message.
Proposal 2: Introduce a new MRB Progress Information IE in the E1AP MC Bearer Context Modification Request message. The MRB progress information is received in Handover Request message which indicates the MBS progress in the source.
Proposal 3: Introduce a new MBS data forwarding information in the E1AP MC Bearer Context Setup/Modification Response message and E1AP MC Bearer Context Modification Request message.
Proposal 4: Align the semantics description for the MBS progress reported by the source NG-RAN and target NG-RAN. 
Proposal 5: Propose to include UE specific identifier e.g. RAN UE ID in F1-U Context Descriptor. 
 The corresponding E1AP CR and XnAP CR are provided in [1] and [2].
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