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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.

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.
The existing Initial Context Setup and DL NAS Transport NGAP messages have 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. 
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.
One use case is the NG-RAN node has received the Requested NSSAI in MSG5 (which corresponds to the last exchanged Allowed NSSAI), and the target AMF needs to update the NG-RAN with the “updated” Allowed NSSAI due to a change in slicing support. 
Another use case is the UE has added one or more new S-NSSAI(s) to its requested NSSAI and the initial AMF is no longer suitable; the Initial AMF will forward to the best target AMF able to manage the new UE requested NSSAI, and this target AMF also needs to indicate the Allowed NSSAI (e.g. not all new S-NSSAIs may have been accepted) in order to override the requested NSSAI in the NG-RAN node.
Tdoc [4] therefore includes the allowed NSSAI in the new Re-allocation Indication message. 

However, we can simply add this missing “Allowed NSSAI” in existing DL NAS Transport and Initial Context Setup messages instead creating a new class 1 procedure just for this purpose.
Observation 3: Allowed NSSAI is needed in message 7b but it seems simpler to add it to the existing DL NAS Transport and Initial Context Setup NGAP messages than creating a new NGAP class 1 Re-allocation Indication procedure.

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 and agree corresponding TP below. 

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 and agree corresponding TP below. 
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Text Proposal for TS 38.413
9.2.5.2
DOWNLINK NAS TRANSPORT

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF and is used for carrying NAS information over the NG interface.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Priority Level
	O 
	
	9.3.3.15
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	Allowed NSSAI
	O
	
	9.3.1.31
	
	YES
	ignore

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	FFS
	YES
	ignore


9.2.2.1
INITIAL CONTEXT SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to request the setup of a UE context.
Direction: AMF ( NG-RAN node

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	M
	
	<ref>
	
	YES
	reject

	RRC Inactive Assistance Information
	M
	
	9.3.1.15
	
	YES
	ignore

	GUAMI
	M
	
	<ref>
	
	YES
	reject

	Allowed NSSAI
	O
	
	9.3.1.31
	
	YES
	ignore

	PDU Session Resource Setup List
	O
	
	<ref>
	[FFS align with PDU Session management]
	YES
	reject

	UE Security Capabilities
	O [FFS]
	
	<ref>
	
	YES
	reject

	Security Key
	O [FFS]
	
	<ref>
	
	YES
	reject

	Trace Activation
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	UE Radio Capability
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	[FFS]
	YES
	ignore

	Management Based MDT Allowed
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	[FFS]
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject


End of Text Proposal for TS 38.413

- 4 -

_1574593240.doc




NRF







Target �AMF







NSSF







Initial �AMF







(R)AN







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







3a. Nudm_SubscriberDataManagement_Get(slice specific info request)







Nudm_SubscriberData_Get(slice specific info request)



















5 Namf_Communication_RegistrationCompleteNotify







7b. Initial UE message



 











7a. Reroute NAS message 











6b. NF Discovery Response 







4b. Slice Selection Response 







4a. Slice Selection Request 







6a. NF Discovery Request 
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7c. N2 message











7b. N2 message 
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2. Optionally steps 4-9a of figure 4.2.2.2.2-1.







7a. Namf_Communication_N1MessageNotify 











1. Initial UE message
















