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1. Introduction
<Introduction part (optional)>

2. Reason for Change
To provide general description of how AMF Service Operations UEContextTransfer and RegistrationCompleteNotify are mapped to HTTP method, the URL of the resource being addressed by a Service Consumer. 
For UEContextTransfer service operation, new AMF will retrieve the UE Context, identified by 5G-GUTI from old AMF. It is also required for new AMF to passing the UE N1 message as fingerprint to old AMF, as well as other parameters. For RESTful style, HTTP GET is the method to fetch resources from a server. But HTTP GET request does not have a request body to carry the N1 message and other parameters.

Technically it is still possible to use GET to retrieve the UE Context from the old AMF, using Query parameter in request URI to include N1 message from UE.

The length of HTTP Request URI should NOT be more than 2000 byte per practice, so it is large enough to cater the current N1 message.

However, there are more information elements to be included in comparison with what IEs included in the GTPv2 Context Request message. Therefore, the HTTP GET need use multiple Query parameters to include all these parameters.  

This is not very good API style to carry many parameters in URI, and also brings risk in extendibility, e.g. if N1 message becomes larger in the future release, HTTP URI with a length limit might eventually insufficient to carry all parameters.

Another consideration is that some of these IEs, e.g. PLMN information, are transferred in the message body in other scenarios using POST/PUT/PATCH, while transferred in URL as query parameters in this scenario if using GET. This kind of inconsistence is not acceptable for a good API design.

In addition, these query parameters semantically are not attributes for the UE Context resource in the Source AMF. It is not aligned RESTful practice.
From the old AMF point of view,  it will allow the operation only if it:
1. successfully verifies the integrity of the N1 message passed as a fingerprint to old AMF, as well as other parameters using the security context in the UE context,

2. Verifies that the N1 message is not replayed by checking the NAS COUNT in the N1 message together with the part stored in the UE context.

As soon as the old AMF receives an N1 message it has to increase by one the NAS COUNT stored in the UE context. This is a change of the UE context resource state hence the operation is not safe as according to RFC 7231:
"Request methods are considered "safe" if their defined semantics are essentially read-only; i.e., the client does not request, and does not expect, any state change on the origin server as a result of applying a safe method to a target resource."

As the operation is not considered safe, GET is excluded.

So it is proposed to use POST instead and to use Resource Custom Method to get the UE Context. URL for the resource:

{apiRoot}/namf_communication/v1/ue_contexts/ /{5gGuti}/rpc/get_ue_context
Alternatively, it can also use PATCH method, by changing the attribute "ueContextTransferStatus" to "Transitory", the server will response with the representation of the requested UE context resource.
Note: Using POST as get, normally it is to create a sub-resource, e.g. uecontextnotify, this leads the server (old AMF) to response with the representation of this sub-resource. This is not the purpose of the service operation.

The same problem for the PUT, put is an operation on the sub-resource, therefore in the response, should server only return the sub-resource being replace. This is not the purpose of the service operation. 
PATCH: "{apiRoot}/namf_communication/v1/ue_contexts/{ueContextId}

Where the ueContextId is composed by 5g_guti.{5gGuti}
The Prefix 5g_guti. allows the receiver knowing which identifier, e.g. 5g_guti, supi, pei, is used to identify the UE context. 
For RegistrationCompleteNotify service operation, it should be possible for the target AMF to indicate whether the previous Context Transfer procedure is failed or successful, therefore to let the source AMF to set the status of the UE Context being active or inactive respectively. 
In LTE, the GTPv2 message Context Acknowledge message may contain Bearer Context IE, where the forwarding F-TEID is included, while such information can't be considered as part of UE Context Resource. However above requirement may not be applicable for 5G due to MM/SM split.

The possible HTTP method and URL for the resource can be as following:
URL of the resource:

POST URL: "{apiRoot}/Namf_Communication/v1/UEContexts/{UEContextID}/rpc/UEContextNotify"

NOTE 1: Using resource custom method, UEContextNotify is considered as a Verb.

Or

PATCH URL: "{apiRoot}/Namf_Communication/v1/UEContexts/{UEContextID}"

An attribute – "ueContextTransferStatus", which can be set to "Transitory", "Successful" and "Unsuccessful" to represent that the context transfer is undergone, or is successful or unsuccessful, need to be introduced. 
It is proposed to use PATCH.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.518- v0.1.0.
* * * First Change * * * *

5.2.2.2
UEContextTransfer
5.2.2.2.1
General
The service operation UEContextTransfer is used during the following procedure:

· General Registration procedure (see 3GPP TS 23.502 [3], subclause 4.2.2.2.2)

The service operation UEContextTransfer service operation is invoked by a target AMF (as a Service Consumer) towards a source AMF (as a Service Producer) when the target AMF receives a Registration Request with the UE's 5G-GUTI included and the serving AMF has changed since last registration, to request the UE Context, e.g. the UE's SUPI and MM Context, in the source AMF. 

The target AMF shall invoke the service by using HTTP method PATCH, to replace the attribute "ueContextTransferStatus" to "Transitory".  The target AMF shall include the complete Registration Request IE, which may be integrity protected.

The source AMF shall response with the representation of the requested UE Context with the status code 200, the source AMF shall set the attribute "ueContextTransferStatus" to "Transitory". See the figure 5.2.2.2.1-1 as below.  
NOTE: 
The source AMF can have an implementation specific timer for the possible duration for a UEContext remains in "Transitory". 
Figure 5.2.2.2.1-1
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The URL of the resource:

"{apiRoot}/namf_communication/v1/ue_contexts/{ueContextId}"
Where the ueContextId is composed by 5g_guti.{5gGuti}
The Prefix 5g_guti. allows the receiver knowing which identifier, e.g. 5g_guti, supi, pei, is used to identify the UE context.
Editor's Note:
Whether it is possible to use UEContextTransfer service operation for an Inter NG-RAN node N2 based handover procedure and AMF planned removal procedure without UDSF as specified in subclause 4.9.1.2 and 5.21.2.2.2 respectively, is FFS. A new service operation may be defined.

* * * Next Change * * * *

5.2.2.3
RegistrationCompleteNotify
5.2.2.3.1
General

The service operation RegistrationCompleteNotify is used during the following procedure:

· General Registration procedure (see 3GPP TS 23.502 [3], subclause 4.2.2.2.2)

The service operation RegistrationCompleteNotify service operation is invoked by a target AMF (as a Service Consumer) towards a source AMF (as a Service Producer), to notify the result of previous UE Context transfer for a given UE. (See subclause 5.2.2.2.1)  

The target AMF shall invoke the service by using HTTP method PATCH, to update the attribute  "ueContextTransferStatus" for the resource – UEContext, which is identified by the UE's 5G-GUTI, in the source AMF. The attribute "ueContextTransferStatus" shall be set to "Unsuccessful", if the UE Context Transfer procedure has failed, i.e. the source AMF shall keep the UE Context as the context transfer procedure has not happened; or the attribute "ueContextTransferStatus" shall be set to "Successful", if the UE Context Transfer procedure has successfully completed and the target AMF has taken over the UE Context. 
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The source AMF shall response with the status code 200.
The URL of the resource:

"{apiRoot}/namf_communication/v1/ue_contexts/{ueContextId}".
Where the ueContextId is composed by 5g_guti.{5gGuti}
The Prefix 5g_guti. allows the receiver knowing which identifier, e.g. 5g_guti, supi, pei, is used to identify the UE context.
* * * End of Changes * * * *
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