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1
Introduction

This TP for TS 38.413 follows discussions in R3-180490. It contains TPs for HO messages.
It also introduces PDU Session information in the HO Required message as specified in 23.502:

<<<<<<<<<<<<<<<<<<<< Quote 23.502 start >>>>>>>>>>>>>>>>>>>>

4.9.1.3
Inter NG-RAN node N2 based handover
4.9.1.3.1
General

This clause includes details regarding the inter NG-RAN node N2 based handover without Xn interface.

The source RAN decides to initiate an N2-based handover to the target RAN. This can be triggered, for example, due to new radio conditions or load balancing, if there is no Xn connectivity to the target RAN, an error indication from the target RAN after an unsuccessful Xn-based handover (i.e. no IP connectivity between T-RAN and S-UPF), or based on dynamic information learnt by the S-RAN.

The availability of a direct forwarding path is determined in the source RAN and indicated to the SMFs. If IP connectivity is available between the source and target RAN and security association(s) is in place between them, a direct forwarding path is available.

If a direct forwarding path is not available, indirect forwarding may be used. The SMFs use the indication from the source RAN to determine whether to apply indirect forwarding.
If the AMF receives a rejection to a N2 interface procedure (e.g. NAS message transfer; Location reporting control; QoS flow establishment/modification/release; etc.) from the NG-RAN with an indication that an Inter NG-RAN node handover procedure is in progress, the AMF shall reattempt the same N2 interface procedure either when the handover is complete or the handover is deemed to have failed if the AMF is still the serving AMF. If the Inter NG-RAN node handover changes the serving AMF, the source AMF shall terminate any other ongoing N2 interface procedures except the handover procedure.

In order to minimize the number of procedures rejected by NG-RAN, the AMF should pause non-handover related N2 interface procedures (e.g. downlink NAS message transfer, Location report control, etc.) while a handover is ongoing (i.e. from the time that a Handover Required has been received until either the Handover procedure has succeeded (Handover Notify) or failed (Handover Failure)) and continue them once the Handover procedure has completed if the AMF is still the serving AMF.

If during the handover procedure the AMF detects that the AMF needs be relocated, the AMF shall reject any SMF initiated N2 request received since handover procedure started and shall include an indication that the request has been temporarily rejected due to handover procedure in progress.

Upon reception for a SMF initiated N2 request(s) with an indication that the request has been temporarily rejected due to handover procedure in progress. The SMF start a locally configured guard timer. The SMF shall re-attempt, up to a pre-configured number of times, when either it detects that the handover is completed or has failed using message reception or at expiry of the guard timer.
4.9.1.3.2
Preparation phase
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Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase
1.
S-RAN to S-AMF: Handover Required (Target ID, Source to Target transparent container, SM N2 info list, PDU Session IDs).
Source to Target transparent container includes RAN information created by S-RAN to be used by T-RAN, and is transparent to 5GC.

All PDU Sessions handled by S-RAN (i.e. all existing PDU Sessions with active UP connections) shall be included in the Handover Required message, indicating which of those PDU Session(s) are requested by S-RAN to handover. The SM N2 info also includes Direct Forwarding Path Availability, and which QoS flows are subject to data forwarding.

Direct Forwarding Path Availability indicates whether direct forwarding is available from the S-RAN to the T-RAN. This indication from S-RAN can be based on e.g. the presence of IP connectivity and security association(s) between the S-RAN and the T-RAN.

<<<<<<<<<<<<<<<<<<<< Quote 23.502  >>>>>>>>>>>>>>>>>>>>

2
Text Proposal for TS 38.413 
2.1
HO messages

<<<<<<<<<<<<<<<<<<<< Start Changes >>>>>>>>>>>>>>>>>>>>

8.4.1
Handover Preparation

8.4.1.1
General

The purpose of the Handover Preparation procedure is to request the preparation of resources at the target side via the 5GC. There is only one Handover Preparation procedure ongoing at the same time for a certain UE.

Editor's note:
Further details are FFS.
8.4.1.2
Successful Operation
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Figure 8.4.1.2-1: Handover preparation: successful operation

The source NG-RAN node initiates the handover preparation by sending the HANDOVER REQUIRED message to the serving AMF. When the source NG-RAN node sends the HANDOVER REQUIRED message, it shall start the timer TNGRELOCprep. The source NG-RAN node shall indicate the appropriate cause value for the handover in the Cause IE.

The source NG-RAN node shall include in the HANDOVER REQUIRED message PDU Session Resource information as specified in TS 23.502 [10].

In case of inter-system handover to LTE, the information in the Source to Target Transparent Container IE shall be encoded according to the Source eNB to Target eNB Transparent Container IE definition as specified in TS 36.413 [16].

Editor’s Note:
It is FFS whether the E-RABs Information List IE should be included in the Source eNB to Target eNB Transparent Container IE.

Editor’s Note:
It is pending to RAN2 whether the RRC Container IE should be encoded according to the target system.

When the preparation, including the reservation of resources at the target side is ready, the AMF responds with the HANDOVER COMMAND message to the source NG-RAN node.

If the Target to Source Transparent Container IE has been received by the AMF from the handover target then the transparent container shall be included in the HANDOVER COMMAND message.

In case of inter-system handover to LTE, the information in the Target to Source Transparent Container IE shall be encoded according to the definition of the Target eNB to Source eNB Transparent Container IE as specified in TS 36.413 [16]. 
Editor’s Note:
Further details are FFS.

Interactions with other NGAP procedures:

Editor’s Note:
Further details are FFS.
8.4.1.3
Unsuccessful Operation
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Figure 8.4.1.3-1: Handover preparation: unsuccessful operation

If the 5GC or the target side is not able to accept any of the PDU Session Resources or a failure occurs during the Handover Preparation, the AMF sends the HANDOVER PREPARATION FAILURE message with an appropriate cause value to the source NG-RAN node.

Editor’s Note:
Further details are FFS.

Interaction with Handover Cancel procedure:

Editor’s Note:
Further details are FFS.
8.4.1.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.
<<<<<<<<<<<<<<<<<<<< Next Changes >>>>>>>>>>>>>>>>>>>>

9.2.3
UE Mobility Management Messages

9.2.3.1
HANDOVER REQUIRED

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

This message is sent by the source NG-RAN node to the AMF to request the preparation of resources at the target.

Direction: NG-RAN node ( AMF.

	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

	Handover Type
	M
	
	9.3.1.33
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Target ID
	M
	
	<ref>
	
	YES
	reject

	Direct Forwarding Path Availability
	O
	
	<ref>
	
	YES
	ignore

	PDU Session Resource List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Item IEs
	
	1..<maxnoofPDUSessionResources>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>>NAS-PDU
	O
	
	9.3.3.4
	
	-
	

	>>S-NSSAI 
	O
	
	<ref>
	
	-
	

	>>PDU Session Setup Request Transfer
	M
	
	9.3.1.11
	
	-
	

	>>PDU Session subject to handover
	M
	
	<ref>
	Editor’s Note: indicates whether PDU Session shall be handed over to target node.
	-
	

	>>DRBs requested for Data Forwarding Transfer
	O
	
	9.3.x1
	
	-
	

	Source to Target Transparent Container
	M
	
	9.3.1.31
	
	YES
	reject


	Range bound
	Explanation

	maxnoofPDUSessionResources
	FFS


9.2.3.2
HANDOVER COMMAND

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

Editor’s Note:
Whether the SMF related information should be grouped in a container is FFS.

This message is sent by the AMF to inform the source NG-RAN node that resources for the handover have been prepared at the target side.

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

	Handover Type
	M
	
	9.3.1.33
	
	YES
	reject

	PDU Sessions Subject to Forwarding List
	
	0..1
	
	
	YES
	ignore

	>PDU Sessions Subject to Forwarding Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	<ref>
	
	-
	

	>> Data Forwarding Info from target NG-RAN node
	O
	
	9.3.1.x2
	
	-
	

	
	
	
	
	
	
	

	PDU Sessions to Release List
	O
	
	<ref>
	
	YES
	ignore

	Target to Source Transparent Container
	M
	
	9.3.1.32
	
	YES
	reject


9.2.3.3
HANDOVER PREPARATION FAILURE

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

This message is sent by the AMF to inform the source NG-RAN node that the Handover Preparation has failed.

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
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore


9.2.3.4
HANDOVER REQUEST

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

This message is sent by the AMF to the target NG-RAN node to request the preparation of resources.

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

	Handover Type
	M
	
	9.3.1.33
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	<ref>
	
	YES
	reject

	RRC Inactive Assistance Information
	M
	
	9.3.1.26
	
	YES
	ignore

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

	Security Key 
	O [FFS]
	
	<ref>
	
	YES
	reject

	PDU Session Resource To Be Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource To Be Setup Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI
	O
	
	<ref>
	
	-
	

	>>PDU Session Setup Request Transfer
	M
	
	9.3.1.11
	
	YES
	ignore

	>>DRBs requested for Data Forwarding Transfer
	O
	
	9.3.x1
	
	YES
	ignore

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

	Source to Target Transparent Container
	M
	
	9.3.1.31
	
	YES
	reject

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore


9.2.3.5
HANDOVER REQUEST ACKNOWLEDGE

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

This message is sent by the target NG-RAN node to inform the AMF about the prepared resources at the target.

Direction: NG-RAN node ( AMF.

	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
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	Allocated at the target NG-RAN node.
	YES
	ignore

	PDU Sessions Admitted List
	
	1
	
	
	YES
	ignore

	>PDU Sessions Admitted Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>PDU Session Setup Response Transfer
	M
	
	9.3.1.12
	
	-
	

	>> Data Forwarding Info from target NG-RAN node
	O
	
	9.3.1.x2
	
	-
	

	PDU Sessions Failed to Setup List
	O
	
	<ref> 
	
	YES
	ignore

	Target to Source Transparent Container
	M
	
	9.3.1.32
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Start Changes >>>>>>>>>>>>>>>>>>>>

9.3.1.x1
DRBs requested for Data Forwarding Transfer

This IE is transparent to the AMF.

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

	DRBs requested for data forwarding Item IEs
	
	1..<maxnoofDRBs>
	
	
	-
	

	>>DRB ID
	M
	
	<ref>
	
	-
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Editor’s Note: Value is FFS

	maxnoofDRBs
	Editor’s Note: Value is FFS


9.3.1.x2
Data forwarding Info from target NG-RAN node

This IE is transparent to the AMF.

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

	PDU Session level DL data forwarding GTP-U Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint <reference>
	To forward fresh NG-U DL data to the target node
	-
	

	Data Forwarding Response DRB List
	
	1
	
	
	-
	

	>Data Forwarding Response DRB Item IEs
	
	1..<maxnoofDRBs>
	
	
	-
	

	>>DRB ID
	M
	
	GTP Tunnel Endpoint <reference>
	
	-
	

	>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint <reference>
	
	-
	

	>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint <reference>
	
	-
	


	Range bound
	Explanation

	maxnoofDRBs
	Editor’s Note: Value is FFS


<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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