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1
Introduction
RAN3 received a LS ([1]) from SA2 on NG requirements and procedures. The SA2 LS asked RAN3 to provide feedback on several aspects. This contribution analyses the required abilities on NGAP, and proposes a way forward. 
2 Discussion
SA2 LS asked RAN3 to provide feedback on 


1) the ability of the NG-RAN to support the case where the AMF releases the NGAP UE-TNLA-binding for a UE in CM-Connected mode at any time
 
2) the ability of the NG-RAN to support the case where the AMF updates the NGAP UE-TNLA-binding for a UE by means of triangular redirection (e.g. by responding to the RAN using a different TNL association)

3) the ability of a target NG-RAN node to establish a TNL association towards a TNL address of the AMF received from a source NG-RAN node and to create an NGAP UE-TNLA-binding to this TNL association for a UE during an Xn-based inter NG-RAN node handover.
Since the scenarios are fully discussed in SA2, the following section mainly focus on how to support the abilities as required by SA2. 
2.1
AMF release UE-TNLA-binding for a UE in CM-Connected 

The UE-TLNA-binding is the binding between a NGAP UE association and a specific TNL association for a given UE. This binding is created during the Registration procedure or Service Request procedure, or during handover. The 1st ability required by SA2 is AMF may release the TLNA-binding for a UE in C-CONNECTED. The gNB only release the TLNA-binding, but keeps other context for the UE, e.g. the user plane connectivity. The UE is unaware of the release of the TNLA-binding. 
There are several options to support this ability: 
· Option 1: add a new UE-TNLA-Binding indicator in UE CONTEXT RELEAE COMMAND message, i.e. to inform gNB to only release the UE-TNLA-binding but keep the other context for the UE. But this may be not align with the purpose of the UE CONTEXT RELEASE COMMAND message, which is used to release the UE associated logical NG-connection and the UE context. 
· Option 2: add a new UE-TNLA-Binding Release indicator in UE CONTEXT MODIFICATION REQUEST message, i.e. to inform gNB that the UE-TNLA-Binding is to be released.

· Option 3: introduce a new NGAP procedure. This is a cleaner solution. 
Option 2 and Option 3 are better than Option 1. RAN3 can further discuss and makes a selection. The draft CR includes both Option 2 and Option 3, and will be updated accordingly once RAN3 makes a decision.

2.2
AMF update the UE-TNLA-binding via triangular redirection 

After the UE-TNLA-binding is created in the gNB, the AMF may modify the N2AP UE-TNLA-binding by triangular redirection. One example is shown as below. gNB send a NGAP message to AMF via TNL#1, the gNB then receives the response message from the AMF via TNL#2. Since the gNB UE NGAP ID is unique within the gNB logical node, the gNB can recognize the response message is related to the same UE via the gNB UE NGAP ID. The gNB update the UE-TNLA-binding based on the received response message. 
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Figure 1: triangular redirection
Per the SA2 agreed CR (S2-173991), the AMF can perform triangular redirection in following scenarios

· Registration, and Service Request

When the AMF send the DL NGAP message to establish the UE-associated logical NG connection in gNB, the AMF can send the DL NGAP message over a TNL association different from the TNL association that gNB has chosen to send the INITIAL UE MESSAGE.

· Xn Handover

When the AMF send the DL NGAP message, i.e. PATH SWITCH REQUEST ACKNOWLEDGE, to establish the UE-associated logical NG connection in gNB, the AMF can send the PATH SWITCH REQUEST ACKNOWLEDGE message over a TNL association different from the TNL association that gNB has chosen to send the PATH SWITCH REQUEST message.

· Re-creating UE-TNLA-Binding
If the UE-TNLA-binding has been released, and the gNB needs to send an NGAP message for this UE. The AMF can send the NGAP message over a TNL association different from the TNL association that gNB has chosen to send the request message.

To support this ability, Stage-2 need to be updated to clarify that gNB shall update the UE-TNLA-Binding in following scenarios. 
· The received NGAP message is to establish the UE associated logical NG-connection, after the gNB initiated Initial UE Message procedure, 

· The received NGAP message is PATH SWITCH REQUEST ACKNOWLEDGE message, 

· The received NGAP message is the 1st NGAP messge sent by AMF, after the gNB initiated NGAP procedure to re-create the UE-TNLA-Binding.

In these scenarios, the gNB shall update the NGAP-UE-TNLA-binding with the new TNL association.

2.3
create an N2AP UE-TNLA-binding during Xn-handover
The 3rd question is about the ability that source gNB transfer the TNL address of the AMF used for the UE to target gNB during Xn handover. This enables the target gNB to use the same TNL address of the AMF for the UE. Current Xn HANDOVER REQUEST message carries the UE context information, it can be modified to also include the TNL address of the AMF. If the target gNB accept the Xn handover, the target gNB use the received TNL address to create the UE-TNLA-binding for the UE. The further NGAP messages for this UE will be sent over this TNL association. In case target gNB does not have TNL association towards the TNL address received from source gNB, target eNB need to establish the TNL association. 
In a summary, the SA2 required abilities can be supported via small modifications to NGAP and Xn. 
Proposal 1: the SA2 required abilities can be supported.
· AMF release N2AP UE-TNLA-binding for a UE in CM-Connected mode: this can be supported by modifying UE Context Modification procedure or introducing a new UE TNLA Binding Release procedure. 

· AMF updates the N2AP UE-TNLA-binding for a UE by means of triangular redirection: this can be supported by some clarification text in Stage-2, and may not have Stage-3 impact.  
· create an N2AP UE-TNLA-binding during Xn-handover: this can be supported by adding the TNL address of the AMF to Xn HANDOVER REQUEST message. 
2.4
other requirements from SA2

The following SA2 agreements also affect NGAP: 

· 5G AN node shall have the capability to support multiple TNL associations per AMF. 

· An AMF shall be able to request the 5G AN node to add or remove TNL associations to the AMF.
The 1st requirement will be addressed in a separate contribution ([8])
The 2nd requirement cannot be supported by Transport Layer, it can only be supported by Application Layer, e.g. adding the add/remove TNL association in the AMF CONFIGURATION UPDATE message. The NG SETUP RESPONSE message also need to be able to include the additional TNL address for the AMF. 
Proposal 2: The AMF CONFIGURATION UPDATE message is allowed to add/remove the TNL associations of the AMF. 

Proposal 3: Add AMF TNL information in the NG SETUP RESPONSE message. 
3
Conclusions
In this paper, we analyzed the SA2 required N2 capabilities. Our observation is:
Proposal 1: the SA2 required abilities can be supported.
· AMF release N2AP UE-TNLA-binding for a UE in CM-Connected mode: this can be supported by modifying UE Context Modification procedure or introducing a new UE TNLA Binding Release procedure. 

· AMF updates the N2AP UE-TNLA-binding for a UE by means of triangular redirection: this can be supported by some clarification text in Stage-2, and may not have Stage-3 impact.  

· create an N2AP UE-TNLA-binding during Xn-handover: this can be supported by adding the TNL address of the AMF to Xn HANDOVER REQUEST message. 
Proposal 2: The AMF CONFIGURATION UPDATE message is allowed to add/remove the TNL associations of the AMF. 

Proposal 3: Add AMF TNL information in the NG SETUP RESPONSE message. 
The Draft CR and reply LS can be found in ([4]

 REF _Ref485642760 \r \h 
[5]

 REF _Ref485642763 \r \h 
[6]

 REF _Ref485642766 \r \h 
[7])
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