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1   Introduction

This paper discusses the NGAP messages that must be used at registration time.

In particular, two types of registrations are described in section 4.2.2.2 of [3]:

· General registration (section 4.2.2.2)

· Registration with AMF re-allocation (section 4.2.2.3)

For the general registration, the NG-RAN sends an Initial UE message, and receives a first returned message which is a DL NAS Transport or an Initial Context Setup Request.

For the Registration with AMF re-allocation, two possible approaches are investigated in this paper:

· NG-RAN node sends an Initial UE message to initial AMF and receives a new class 1 incoming procedure from the target AMF (called re-allocation indication procedure in [4]),

· NG-RAN node sends an Initial UE message to initial AMF and receives from the target AMF the same procedures as it would receive from initial AMF i.e. a DL NAS Transport or an Initial Context Setup Request.

2   Description

The call flow of section 4.2.2.3 of [3] describes two alternatives for the registration with AMF re-allocation:

· Initial AMF directly involves the target AMF which sends a class 1 procedure to the NGRAN (option 7A)

·  Use the NAS Reroute Request from the Initial AMF (option 7B)

7B is already implemented in TS 38.413 section 9.2.5.5. How to implement the option 7A is discussed below.

The option 7A is described in [3] as follows:

7(A).
If the initial AMF, based on local policy and subscription information, decides to forward the NAS message to the target AMF directly, the initial AMF invokes the Namf_Communication_N1MessageNotify to the target AMF, carrying the rerouted NAS message. The Namf_Communication_N1MessageNotify service operation includes the information enabling (R)AN to identify the N2 terminating point and the NAS message carried at step 1, and the UE's SUPI and MM Context if available. If network slicing is used and the initial AMF has obtained the information from the NSSF as described at step 4b, that information except the AMF Set or list of AMF addresses is included. The target AMF then updates the (R)AN with a new updated N2 termination point for the UE (step 7b), the (R)AN acknowledges the updated N2 termination point (step 7c). Step 7(B) is skipped.

NOTE 2:
Steps 7b and 7c can occur separately or as part of the first subsequently required N2 interaction.

This call flow is reproduced here-below:
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TS 23.502 : Figure 4.2.2.2.3-1: Registration with AMF re-allocation procedure
The above call flow presents two N2 messages in step (A) which can be interpreted as a new class 1 procedure as proposed in tdoc [4] at the last RAN3#99 meeting.
However, other alternatives are possible.

It should first be noted that the NG-RAN node, after sending the Initial UE message, must necessarily be ready to receive the message 7b over an SCTP association from any AMF.

Due to triangular redirection, the NG-RAN node already can receive the first returned message from another SCTP association of the Initial AMF. For the registration with AMF re-allocation procedure the NG-RAN node should be able to receive the first returned message in step 7b from any SCTP association from a different AMF.

Observation 1: Registration with AMF re-allocation procedure requires triangular redirection via any SCTP association of any AMF.

Observation 1 is also true for solution in tdoc [4].

Due to observation 1, the NG-RAN node receiving the message in step 7b must retrieve the relevant UE context (corresponding to the Initial UE Message) by the included RAN UE NGAP ID. This is possible given that this ID should be unique for the NG-RAN node. Moreover, process can be helped by providing the old AMF name in the first returned message.
Observation 2: message step 7b must include the RAN UE NGAP ID so that the NG-RAN node can retrieve the UE context corresponding to the Initial UE message. It may include the old AMF name to help the retrieval.
The existing Initial Context Setup and DL NAS Transport NGAP messages have thus all necessary information to enable the NG-RAN node to retrieve the UE context corresponding to the Initial UE message and close/establish the UE signaling connection continuing the connection with the target AMF.

This appears simpler than introducing a new class 1 procedure. 

NOTE: The only missing information is the slice information. Indeed, the motivation for Initial AMF to contact the NSSF and to re-allocate to a target AMF is due to slice compatibility with the target AMF e.g. due to slice support/request change for the UE. However, the allowed NSSAI can be equally added to the new Re-allocation Indication message of tdoc [4] or to the Initial Context Setup/DL NAS Transport messages. It was therefore decided at RAN3#99bis to select between the two solutions without considering this addition of allowed NSSAI in a first step.
Proposal: reuse the existing DL NAS Transport and Initial Context Setup procedures from target AMF to implement the variant 7A of the registration with AMF re-allocation. 
3   Conclusion and Proposal

This paper has analysed the procedure of registration with AMF re-allocation in TS 23.502 and proposes a different solution than tdoc [4] to implement the step 7A of SA2 section/figure 4.2.2.2.3-1. This leads to the following proposals:

Proposal 1: reuse the existing DL NAS Transport and Initial Context Setup procedures from target AMF to implement the variant 7A of the registration with AMF re-allocation. 

Besides, this AMF re-allocation is a new function which needs to be captured in TS38.410 even though we don’t propose to introduce a new procedure.

Proposal 2: agree the TP here below to capture the AMF reallocation function in TS38.410 and agree the stage 3 aspects in tdoc [5].
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Text Proposal for TS 38.410
5
Functions of the NG interface

5.1
General

The following clauses describe the functions supported over the NG interface.

5.2
Paging function 

The paging function supports the sending of paging requests to the NG-RAN nodes involved in the paging area e.g. the NG-RAN nodes of the TA(s) the UE is registered.

5.3
UE Context Management function 

The UE Context management function allows the AMF to establish, modify or release a UE Context in the AMF and the NG-RAN node e.g. to support user individual signalling on NG.

5.4
Mobility Management function 

The mobility function for UEs in ECM-CONNECTED includes the intra-system handover function to support mobility within NG-RAN and inter-system handover function to support mobility from/to EPS system. It comprises the preparation, execution and completion of handover via the NG interface.

5.5
PDU Session Management function 

The PDU Session function is responsible for establishing, modifying and releasing the involved PDU sessions NG-RAN resources for user data transport once a UE context is available in the NG-RAN node. 

NGAP supports transparent relaying of PDU Session related information by the AMF as described in TS 23.502 [8].

5.6
NAS Transport function 

The NAS Signalling Transport function provides means to transport or reroute a NAS message (e.g. for NAS mobility management) for a specific UE over the NG interface. 

5.7
NAS Node Selection function

The interconnection of NG-RAN nodes to multiple AMFs is supported in the 5GS architecture. 

Therefore, a NAS node selection function is located in the NG-RAN node to determine the AMF association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the AMF. When the UE’s temporary identifier has not been yet assigned or is no longer valid the NG-RAN node may instead take into account slicing information to determine the AMF. 

This functionality is located in the NG-RAN node and enables proper routing via the NG interface. On NG, no specific procedure corresponds to the NAS Node Selection Function.

5.8
NG Interface Management function 

The NG-interface management functions provide

-
means to ensure a defined start of NG-interface operation (reset);

-
means to handle different versions of application part implementations and protocol errors (error indication).

5.9
Warning Message Transmission function 

The warning message transmission function provides means to transfer warning messages via NG interface or cancel ongoing broadcast of warning messages. It also provides the capability for the NG-RAN to inform the AMF that ongoing PWS operation has failed for one or more areas, or that one or more areas may be reloaded by the CBC.

5.10
Configuration Transfer function 

The Configuration Transfer function is a generic mechanism that allows the request and transfer of RAN configuration information (e.g. SON information) between two RAN nodes via the core network.
5.11
Trace function

The Trace function provides means to control trace sessions in the NG-RAN node. 

5.12
AMF Management function

The AMF management function supports AMF planned removal and AMF auto-recovery as specified in TS 23.501 [10]. 

5.13
Multiple TNL Associations Support Function

When there are multiple TNL associations between a NG-RAN node and an AMF, the NG-RAN node selects the TNL association for NGAP signalling based on the usage and the weight factor of each TNL association received from the AMF, and uses the TNL association as specified in TS 23.501 [10] and TS 23.502 [8].
5.X
AMF Re-allocation function

This function allows to redirect an initial connection request issued by an NG-RAN node from an initial AMF towards a target AMF selected by 5GC. In this case the NG-RAN node initiates an Initial UE Message procedure over one NG interface instance and receives the first downlink message to close the UE-associated logical connection over a different NG interface instance as illustrated below:

· 
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Figure 5.14-1: AMF Re-allocation function
5.14
Overload function 

Editor’s Note:
This function is FFS pending SA2 decisions. 

5.15
AMF Load Balancing function 

Editor’s Note:
This function is FFS pending SA2 decisions. 
End of Text Proposal for TS 38.410
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8. Steps 4-22 of figure 4.2.2.2.2-1 or



Steps 8-22 of figure 4.2.2.2.2-1











3b. Nudm_SubscriberDataManagement_Get response
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5 Namf_Communication_RegistrationCompleteNotify







7b. Initial UE message
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2. Optionally steps 4-9a of figure 4.2.2.2.2-1.
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