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Introduction

As shown in the Annex 1 figure 4.2.2.2.3-1 [1], it was agreed in SA2 that there are two approaches to enable reroute the INITIAL UE MESSAGE message to another AMF during registration procedure. One is 7A) ,the other is 7B). 7B) approach has already supported by NGAP with REROUTE NAS REQUEST procedure. While the N2 procedure in approach 7A) has not been touched yet. This contribution provides the detail analysis on approach 7A) and the impact on RAN side. 

Discussion 

Background


Figure 1: Re-allocation indication procedure
A UE needs to register with the network to get authorized to receive services, to enable mobility tracking and to enable reachability. As shown in figure 1, UE triggers the procedure and sends the Registration request message to the gNB in MSG5 (i.e.RRCConnectionSetupComplete). gNB sends the Registration request message within an Initial UE message to the initial AMF. However, the initial AMF finds that the UE should be served by other AMF. After Namf_Communication_N1MessageNotify procedure, the initial AMF sends UE ‘s NAS Registration request to the target AMF.
However, the detail of N2 message has not been clarified in RAN3 yet.

Re-allocation indication procedure for approach 7A)

After receiving the MSG5 message (i.e RRCConnectionSetupComplete), the gNB identifies an AMF node according to the Requested NSSAI information in the MSG5 message and setups an initial routing table, gNB routes the initial NAS message to an AMF based on this initial routing table.

An typical examples of initial routing table is listed as follows:

	Routing table content 
	DESCRIPTION

	Routing table No.
	A number allocated in RAN node locally

	Local Index
	RAN UE NGAP ID and/or AMF UE NGAP ID

	Next hop
	AMF Name（Initial AMF）

	Index in next Hop
	To be update by information from AMF

	Other information related to route
	Network slicing (e.g Requested NSSAI)


After sending the INITIAL UE MESSAGE to the initial AMF, the gNB may wait the first DL NGAP message from the AMF. However, a re-allocation performed on the AMF side as described in TS23.502 [1]. Since the AMF has changed, the routing table in gNB should be updated accordingly. Therefore the target AMF shall inform gNB about the AMF change. The re-allocation indication procedure is proposed to be used by AMF to update the routing information in gNB.

Mandatory IE: RAN UE NGAP ID
After received the Re-allocation indication sent by the target AMF, the gNB needs to identify UE with the old RAN UE NGAP ID for this UE. In order to address the routing table, the target AMF shall provide the gNB with the RAN UE NGAP ID in this message.

Mandatory IE: AMF name
The target AMF shall also provide the target AMF information, such as the AMF name, in order to update the NEXT HOP in the routing table. 

As described in the example routing table provided above, there are two ways to update next hop value in the UE routing table:

One way is that gNB receives the re-allocation indication message and gets the SCTP link passed by the message, and then finds the target AMF based on the configuration of the SCTP link. Then the gNB updates the next hop value in UE routing table. 

Another way is that the re-allocation indication message received by gNB contains the identity of the target AMF and gNB can update the next hop value directly. 

The first method does not need to add AMF information to the re-allocation indication message, depending on the SCTP link implementation. The second method provides an explicit and more robust way to inform the gNB about the target AMF without any confusion, especially in multiple SCTP scenario.

Optional IE: AMF UE NGAP ID

The target AMF may provide the AMF UE NGAP ID which allocated by target AMF to the gNB in order to establish the new pair of NGAP ID for this UE. 

Optional IE: NW slicing IE

The target AMF may provide other assistant information in the message, for example, NW slicing. If target AMF has exchanged information with NSSF and NW slicing information of the UE has changed, AMF can notify this information to gNB for storage. 

Optional IE: Old RAN UE NGAP ID

After receiving the message, gNB may reuse or allocate a new RAN UE NGAP ID instead of the one received from Re-allocation indication message, so in the re-allocation acknowledge message responds to AMF, an Old RAN UE NGAP ID can be included if the RAN UE NGAP ID has been updated. 

An example of updated routing table is shown follows :

	Routing table content 
	DESCRIPTION

	Routing table No.
	A number allocated in RAN node locally

	Local Index:
	RAN UE NGAP ID and/or new AMF UE NGAP ID

	Next hop:
	AMF Name（target AMF）

	Index in next Hop:
	new RAN UE NGAP ID (allocated/updated by RAN node)

	Other information relate to route
	Network slicing (e.g, allowed NSSAI)


Proposal 1: In order to support direct AMF re-allocation , the Re-allocation indication procedure over NG interface from target AMF to gNB is supported.

Procedure class (class 1 or class 2)

As can be seen from the description of [1], after step 7 is complete, the core network needs to perform a subsequent registration process. If the re-allocation indication process fails, an unrecoverable error is inevitable, and the core network does not need to perform subsequent operations for this UE. Therefore, a class 1 procedure seems more reasonable.

Proposal 2: Define a class 1 procedure for re-allocation indication.

Reuse existing procedure or new procedure

According to the previous analysis, the needed re-allocation information provides from target AMF to gNB is shown as above. Since there is no appropriate existing class 1 procedure that can be reused for re-allocation indication purpose, we propose to introduce a new class1 NGAP procedure. 

Proposal 3: The corresponding PCR for TS38.413 which introduces a new class1 NGAP procedure: Re-allocation Indication is shown in Annex 2.
Conclusion

In this contribution, we discussed the content of the F1AP Served Cells Information IE. 

Proposal 1: In order to support direct AMF re-allocation , the Re-allocation indication procedure over NG interface from target AMF to gNB is supported.
Proposal 2: Define a class 1 procedure for re-allocation indication.

Proposal 3: The corresponding PCR for TS38.413 which introduces a new class1 NGAP procedure: Re-allocation Indication is shown in Annex 2.
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Annex 1: Registration with AMF re-allocation procedure from TS23.502
4.2.2.2.3
Registration with AMF re-allocation

When an AMF receives a Registration request, the AMF may need to reroute the Registration request to another AMF, e.g. when network slicing is used and the initial AMF is not the appropriate AMF to serve the UE. The Registration with AMF re-allocation procedure, described in figure 4.2.2.2.3-1, is used to reroute the NAS message of the UE to the target AMF during a Registration procedure.
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Figure 4.2.2.2.3-1: Registration with AMF re-allocation procedure
pCR on TS 38.413

Start of Text Proposal for TS 38.413
8.8. X
Re-allocation Indication
8.8. X.1
General

The purpose of the Re-allocation indication procedure is to enable the AMF to update information in NG-RAN as described in TS 23.502 [x].

Editor’s Note:
Further details are FFS.

8.8. X.2
Successful Operation
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Figure 8.8.x.2-1: Re-ALLOCATION INDICATION
The AMF initiates the procedure by sending a RE-ALLOCATION INDICATION message to the NG-RAN node. The NG-RAN node shall, if supported, update the UE connection to this AMF as described in TS 23.502 [x].

If the NG-RAN node has switched the UE connection to this AMF successfully as described in TS 23.502 [x], the NG-RAN node sends the RE-ALLOCATION INDICATION ACKNOWLEDGE message to the AMF node.
Editor’s Note:
Further details are FFS.

8.8. X.3
Unsuccessful Operation
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Figure 8.8.x.3-1: RE-ALLOCATION INDICATION: unsuccessful operation

If the NG-RAN node is not able to switch the UE connection to this AMF as described in TS 23.502 [x], the NG-RAN node sends the RE-ALLOCATION INDICATION FAILURE message with an appropriate cause value to the AMF node.

Editor’s Note:
Further details are FFS.

8.8. X.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.

------------------------------Next Change------------------------------
9.2.7
Configuration Transfer Messages

9.2.7. X RE-ALLOCATION INDICATION
Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF node in order to transfer re-allocation routing information.

Direction: target 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

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	AMF Name
	M
	
	PrintableString

(SIZE(1..150,…))
	FFS
	YES
	ignore

	AMF UE NGAP ID
	O
	
	9.3.3.1
	Allocated by the new AMF
	YES
	reject

	NSSAI
	O
	
	<ref>
	Allowed NSSAI or Request NSSAI

FFS
	
	

	Initial AMF Name
	O
	
	PrintableString

(SIZE(1..150,…))
	FFS
	
	


9.2.7. Y RE-ALLOCATION INDICATION ACKNOWLEDGE
Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node in order to inform target AMF that re-allocation has been successfully completed in NG-RAN node. 

Direction: NG-RAN node ( target AMF  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	AMF UE NGAP ID
	O
	
	9.3.3.1
	
	YES
	reject

	Old RAN UE NGAP ID
	O
	
	9.3.3.2
	If the RAN node change the RAN UE NGAP ID, then the Old RAN UE NGAP ID needs to be included.
	YES
	reject


9.2.7. Z RE-ALLOCATION INDICATION FAILURE

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

This message is sent by the NG-RAN node to inform the AMF node that a failure has occurred in the NG-RAN node during the re-allocation indication procedure.

Direction: NG-RAN node ( target AMF.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	AMF UE NGAP ID
	O
	
	9.3.3.1
	
	YES
	reject

	Old RAN UE NGAP ID
	O
	
	9.3.3.2
	If the RAN node change the RAN UE NGAP ID, then the Old RAN UE NGAP ID needs to be included.
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


End of Text Proposal for TS 38.413
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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







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
















