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1
Introduction
This contribution analyses the virtualized RAN implementation, e.g. multiple CU-CPs implemented in the same Virtual Machine. 
2
Discussion

In current multiple-SCTP support (taken E1 as an example), a gNB-CU-CP can initiate gNB-CU-CP Configuration Update procedure to add additional SCTP endpoints of the gNB-CU-CP. The SCTP endpoint is identifyed by either Endpoint-IP-address or Endpoint-IP-address-and-port:

9.3.2.2
CP Transport Layer Information

This IE is used to provide the E1 control plane transport layer information associated with an gNB-CU-CP and gNB-CU-UP pair.

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

	CHOICE CP Transport Layer Information
	
	
	
	
	
	

	>Endpoint-IP-address
	
	
	
	
	-
	-

	>> Endpoint IP address
	M
	
	Transport Layer Address 

9.3.2.4
	
	-
	-

	>Endpoint-IP-address-and-port
	
	
	
	
	YES
	reject

	>>Endpoint IP address
	M
	
	Transport Layer Address 

9.3.2.4
	
	-
	-

	>>Port Number
	M
	
	BIT STRING (16)
	
	-
	-


It is unclear whether the Endpoint-IP-address-and-port IE can be used to identify the SCTP Endpoint in the gNB-CU-CP, or to add an additional SCTP endpoint in the gNB-CU-CP. More specifically, it is unclear whether the gNB-CU-CP can use a SCTP endpoint with a port number that is different to 38462. Considering SCTP RFC (RFC4960) already allows multiple SCTP endpoints sharing one IP address, using the same IP address with differe port number gives great flexibity to implementation and deployment.

Observation 1: It is beneficial to use same IP address with different port numbers for different SCTP endpoints.

In previous meetings, there is contribution ([1]) discussed the virtualized CU-UP implementation, where a single IP address is shared by all CU-UP instances of the same Virtual Machine. This is a possible implementation. We believe this type of virtualization implementation can also apply to CU-CP, i.e. a single IP address is shared by all instances of protocol terminations of a given interface at CU-CP. 
Proposal 1: RAN3 acknowledge the vitualization implementation for CU-CP that a single IP address is used by all CU-CP of protocol terminations of a given interface. 
Taken virtualized CU-CP as an example. The network may be configured that a specific protocol termination instance at CU-CP is designated to serve a specific CU-UP. Due to sharing the same CU-CP SCTP endpoint among multiple CU-UP instances, it is necessary that the E1AP messages from the specific protocol termination instance at CU-UP are dispatched to the designated CU-CP instance. The E1AP messages include the messages for UE-associated signalling, and other messages for non-UE-associated signalling.
Observation 2: when configuring a CU-CP instance to serve a specific CU-UP, all E1AP messages from the specific protocol termination instance at CU-UP shall be dispatched to the designated CU-CP instance. 

The possible solution can be divided into two categories:
· Option 1: The E1AP messages are dispatched at the E1AP layer. 
In this option, a unique Dispatch ID need to be added to all E1AP messages (e..g. for CU-CP initiated E1AP messages when CU-UP is virtualized, and for CU-UP initiated E1AP messages when CU-CP is virtualized). This Dispatch ID need to be configured in both CU-CP and CU-UP. Upon the E1AP dispatcher in the receiver receive the E1AP message, it dispatch the E1AP messag based on the Dispatch ID in the received E1AP messages. 
· Option 2: Each CU-UP instance use a different port number. 
In this option, each CU-UP instance will use a different port number on the CU-CP side, which maybe different to current IANA assigned port number 38462. So each CU-UP instance has a unique SCTP endpoint on the CU-CP side. The CU-UP will be configured with the IP address/port number of the designated CU-CP instance. The CU-UP initiates the SCTP establishment with the SCTP endpoint in the CU-CP instance (i.e. the preconfigured IP address/port number). The EAP messages are transmitted over the related SCTP association, which ensures the E1AP messages are transmitted to the designated E1 interface termination at CU-CP. 
In a summary, Option 1 requires changes to all E1AP messages, and Option 2 only require changes to the transport specification. Considering the impact, Option 2 is preferred. An example for the possible change to the transport specification is shown as below:  
Either the gNB-CU-CP or gNB-CU-UP shall establish the first SCTP association. The additional SCTP associations are established by the gNB-CU-CP. The SCTP Destination Port number value to be used for E1AP is 38462 which is assigned by IANA, or any Dynamic and/or Private  Port number (49152-65535).
Proposal 2: RAN3 agree that in a virtualized CU-CP implementation, sharing a single IP address among multiple CU-CP instances, each CU-UP’s E1 termination at CU-CP instance uses a port number that may be different to 38462.

Proposal 3: Adopt similar solution for all interfaces related to gNB-CU-CP, i.e. 

· For F1 interface, each CU-CP instance uses a port number that may be different to 38472.

· For Xn interface, each CU-CP instance uses a port number that may be different to 38422.

· For X2 interface, each CU-CP instance uses a port number that may be different to 36422.

3
Conclusions
In this contribution, we analysed the virtualized RAN implementation and take virtualized CU-UP as an example. Our observations and proposals are: 

Observation 1: It is beneficial to use same IP address with different port numbers for different SCTP endpoints.

Observation 2: when configuring a CU-CP instance to serve a specific CU-UP, all E1AP messages from the specific protocol termination instance at CU-UP shall be dispatched to the designated CU-CP instance. 

Proposal 1: RAN3 acknowledge the vitualization implementation for CU-CP that a single IP address is used by all CU-CP of protocol terminations of a given interface. 

Proposal 2: RAN3 agree that in a virtualized CU-CP implementation, sharing a single IP address among multiple CU-CP instances, each CU-UP’s E1 termination at CU-CP instance uses a port number that may be different to 38462.

Proposal 3: Adopt similar solution for all interfaces related to gNB-CU-CP, i.e. 

· For F1 interface, each CU-CP instance uses a port number that may be different to 38472.

· For Xn interface, each CU-CP instance uses a port number that may be different to 38422.

· For X2 interface, each CU-CP instance uses a port number that may be different to 36422.
Draft CRs can be found at [4] -  [7]
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