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1   Introduction
In this contribution, we analyses the corresponding changes needed for V1 interface based on F1 progress, the related TP is also provided.
2   Discussion

2.1   Support of multiple SCTP associations
The TP in R3-174118 captures the agreements related to the support of multiple SCTP associations between one gNB-CU and one gNB-DU: 

There shall be one or multiple SCTP associations established between one gNB-CU and gNB-DU pair.
Within the set of SCTP associations established between one gNB-CU and gNB-DU pair, a single SCTP association shall be employed for F1AP elementary procedures that utilize F1AP signalling not related to a UE, e.g., F1 Setup and Configuration Update, with the possibility of fail-over to a new association to enable robustness. Running other F1AP procedures over this same SCTP association is not precluded.

For eNB connecting to EPC, the motivation to support multiple SCTP associations between one eNB-CU and one eNB-DU is not clear. 
For ng-eNB connecting to 5GC, it should be also possible to support multiple SCTP associations between one ng-eNB-CU and ng-eNB-DU.

Proposal 1: multiple SCTP associations is allowed between one ng-eNB-CU and ng-eNB-DU.

2.2   CU/DU Node IDs
About gNB-DU id, it was agreed to define gNB-DU ID, used to identify gNB-DU only over F1AP procedures; As they are also applicable for eNB-DU, to align with NR and LTE CU DU design, it is needed to update the V1 principle to include eNB-DU ID and remove the existing FFS in the principle section.
Proposal 2: include eNB-DU ID and remove the existing FFS in the principle section.

	· eNB-DU ID is used to identify eNB-DU only over V1AP procedures, eNB-DU ID is not connected to cell identifier.




2.3   Mobility
During F1 discussion, it was agreed that:

· For inter-gNB-DU mobility, key change is unnecessary -> there is no security issue
· Class 1 procedure shall be used for inter-DU mobility; UE Mobility Command shall be used
Due to the different security mechanism, for a UE connecting to a LTE cell, the key is related to PCI, mobility with cell change will lead to key change. The first agreement above does not applies to eNB connecting to EPC, but applies to ng-eNB connecting to 5GC.
The new class 1 procedure between CU and DU for triggering inter-CU and inter-DU mobility could be used for V1 interface.

Proposal 3: introduce UE Mobility Command procedure in V1AP.
	7.3.2
UE Context Management procedures

-
UE Context Setup: To establish the UE Context.

-
UE Context Modification: To modify the established UE Context.

-
UE context Release Request (eNB-DU initiated): to enable the eNB-DU to request the eNB-CU to release the UE-associated logical V1-connection.

-
UE context Release (eNB-CU initiated): to enable the eNB-CU to order the release of the UE-associated logical connection.
-
UE Mobility Command procedure: to trigger inter-gNB-DU mobility operation.


2.4   Paging
During F1 discussion, it was agreed that:
· PF/PO calculated in DU according to info sent from CU

· PA calculated in CU
· Final RRC paging message, which may contain multiple paging records, is encoded in the DU

Based on these agreement, it was agreed to capture the following text into TS38.401:
The gNB-CU provides paging information to enable gNB-DU to calculate the exact PO (Paging Occasion) and PF (Paging Frame). The gNB-CU is responsible for calculating PA (Paging Area). The gNB-DU consolidates all the paging records for a particular PO, PF and PA, and encodes the final RRC message and broadcasts the paging message on the respective PO, PF and PA.

Proposal 4: introduce Paging procedures into V1AP.

	 7.3.x
Paging Procedures

-
Paging: to provide the paging information to enable eNB-DU to page a UE


2.5   V1 setup and Cell Setup
During F1 discussion, it was agreed that:

· F1 setup resp message may contain IE to instruct DU to activate one or more or all cells

· Define a new procedure for cell actvation / deactivation, to be used for e.g. cell activation in case it was not performed at F1 setup, ES, …; whether this can be achieved using an existing F1AP procedure (e.g. config update) shall be further considered
In the agreed TP R3-174153, both the gNB-DU Configuration Update procedure and gNB-CU Configuration Update procedure could be used in the F1 setup and Cell activation operation, hence the previous FFS on the direction of Configuration update procedure need to be removed.
Proposal 5: update the V1AP: Configuration Update procedure description.

	7.3.1
Interface Management procedures

-
V1 Setup: To establish a V1 interface between the eNB-CU and eNB-DU.

-
V1 Reset: To reset the V1 interface.

-
eNB-CU/eNB-DU Configuration Update: To update the configuration information needed between the eNB-CU and eNB-DU to interoperate correctly on the V1 interface. 
-
Error Indication: To report detected errors in one incoming message.


2.6   Radio Link Outage and Resume
During F1 discussion, it was agreed that:

· Introduce an explicit radio link outage indication from DU to CU over UP protocol
· The condition to signal radio link outage to the CU is up to DU implementation
· Multiconnectivity support is not precluded
· When receiving radio link outage indication, the CU may decide to retransmit and send traffic over another configured DU

· (St2 description)

· CU decision on which configured DU(s) to use after receiving radio link outage indication is up to CU implementation

· CU may decide to keep the link active toward the DU which signaled radio link outage
· CU may decide to release the UE context
· If the radio link that was in outage comes back in operation, the DU sends a “radio link resumed” indication over UP protocol (conditions to signal this are up to DU implementation)

· CU may resume transmission toward the UE served by DU which sent “radio link resumed”

As it has already been agreed in last RAN3 meeting that V1 interface uses the same Flow Control mechanism and procedures as F1, X2, Xn, and the flow control function has already been captured, no further update is needed for the TR.
Proposal 6: radio link outage and resume will be covered by flow control mechanism.
2.7   Initial UE access

The initial UE access procedures are not concluded yet, there are three alternatives listed in way forward R3-174123. As the procedure is not essential for NSA option3 deployment, the conclusion could be made later.

Proposal 7: the support of Initial UE access is pending to F1 progress.

3   Conclusion
In this contribution, we discussed the progress of F1 interface, and get the following proposals:
Proposal 1: multiple SCTP associations is allowed between one ng-eNB-CU and ng-eNB-DU.

Proposal 2: include eNB-DU ID and remove the existing FFS in the principle section.

Proposal 3: introduce UE Mobility Command procedure in V1AP.

Proposal 4: introduce Paging procedures into V1AP.

Proposal 5: update the V1AP: Configuration Update procedure description.

Proposal 6: radio link outage and resume will be covered by flow control mechanism.

Proposal 7: the support of Initial UE access is pending to F1 progress.
It is also proposed to capture the Text Proposal in section 5 into TR37.876.
4   Text Proposal
----Start of the First Change----
5
Principles

· An eNB may consist of an eNB-CU and eNB-DUs. An eNB-CU and an eNB-DU is connected via V1 logical interface.
· One eNB-CU controls one or more eNB-DUs. Max number of eNB-DUs per eNB-CU is only limited by implementation.

· One eNB-DU supports one or multiple cells. One cell is supported by only one eNB-DU.

· eNB-CU ID is not needed.

· eNB-DU ID is used to identify eNB-DU only over V1AP procedures, eNB-DU ID is not connected to cell identifier.

· The eNB-CU terminates V1 interface connected with the eNB-DU.

· The eNB-DU terminates V1 interface connected with the eNB-CU.

· The standard should not prevent to separated CP and UP.

· The V1 interface shall separate Radio Network Layer and Transport Network Layer.

· The V1 interface shall enable exchange of UE associated information and non-UE associated information.
· Multiple SCTP associations is allowed between one ng-eNB-CU and ng-eNB-DU.
· C-RNTI allocation at the eNB-DU for initial UE access.
----Start of the Next Change----

7.3.1
Interface Management procedures

-
V1 Setup: To establish a V1 interface between the eNB-CU and eNB-DU.

-
V1 Reset: To reset the V1 interface.

-
eNB-CU/eNB-DU Configuration Update: To update the configuration information needed between the eNB-CU and eNB-DU to interoperate correctly on the V1 interface. 
-
Error Indication: To report detected errors in one incoming message.

7.3.2
UE Context Management procedures

-
UE Context Setup: To establish the UE Context.

-
UE Context Modification: To modify the established UE Context.

-
UE context Release Request (eNB-DU initiated): to enable the eNB-DU to request the eNB-CU to release the UE-associated logical V1-connection.

-
UE context Release (eNB-CU initiated): to enable the eNB-CU to order the release of the UE-associated logical connection.
-
UE Mobility Command procedure: to trigger inter-gNB-DU mobility operation.
7.3.3
RRC Message Transfer Procedures

-
Initial UL RRC Message Transfer

-
Uplink RRC Message Transfer

-
Downlink RRC Message Transfer
Editor Note: the support of Initial UE access is FFS.
7.3.x
Paging Procedures

-
Paging: to provide the paging information to enable eNB-DU to page a UE.
---Start of the Changes---
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