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1 Introduction

An initial list of TPs for intra NG-RAN Xn and NG based handover were approved to the skeleton of the stage 2 and stage 3 TSs[1][2][3]. This contribution discussed some open issues for intra-NG RAAN handover and tried to provide a basic message structure for each handover messages in order to help move forward. 
2 Discussion

2.1 Open issues for intra NG-RAN handover

Admission control

RAN2 consensus for “Lossless HO”:
· For in-sequence, the target will use the same DRB configuration and QoS flow to DRB mapping as the source.

· If the target cannot do that, the handover with full configuration shall be supported. It means that in-sequence cannot be guaranteed.

To achieve above, the source gNB should transmit to the target gNB the DRB configurations (at least include DRB ID, DRB configuration) and Qos flow to DRB mapping for each PDU session. For in-sequence, in order to keep the same DRB configuration and the same mapping, the admission control should be performed in DRB level. 
For full configuration, the target will decide the DRB configuration and Qos flow to DRB mapping. The Qos profile for Qos flow is defined. In this case, the Qos flow based admission control is reasonable. The target should feedback the admitted Qos flow and non-admitted Qos flow to the source gNB.
Observation 1: Both DRB level and Qos flow level admission control should be supported depending on whether the target gNB use the same DRB configuration and the same Qos to DRB mapping as the source.

For the Xn Handover Request Acknowledgement message design, there are two alternatives:

Alternative 1: 

For in sequence, the target gNB includes the admitted DRB list and the non-admitted DRB list in Handover Request Acknowledge message. For full configuration, the target gNB includes the admitted Qos flow and non-admitted Qos flow to the source gNB

Alternative 2: 

For both cases, the target gNB feedbacks the admitted Qos flow and non-admitted Qos flow to the source gNB. Even though for the first case, the target perform the admission control on DRB basis. The target gNB can still include the Qos flows mapped on the admitted DRB to the admitted Qos flow list and those Qos flows mapped on the non-admitted DRB to the non-admitted Qos flow list.
Both alternatives are feasible.

Data forwarding is discussed in the Qos session. So far, the solutions on the table about the tunnel granularity are per PDU session tunnel, per DRB tunnel or both.

If per DRB tunnel for in sequence delivery is needed, then alternative 1 is better. The example IEs structure for PDU Session admitted list (only list some important IEs to show the difference between alternative 1and alternative 2) is as follow:

PDU Session admitted list

· PDU Session ID

· DRB admitted list  (for in sequence)
· DRB ID

· DL GTP Tunnel Endpoint for data forwarding

· Qos flow admitted list (for full configuration)

· DL GTP Tunnel Endpoint for data forwarding (for full and/or in sequence)
If per DRB tunnel for in sequence delivery is not needed, then alternative 2 is simple. The example message structure is as follow:


PDU Session admitted list

· PDU Session ID

· Qos flow admitted list
· Qos flow non-admitted list
· DL GTP Tunnel Endpoint for data forwarding

Proposal 1: It is proposed to decide the IEs structure for PDU Session admitted list based on the conclusion on data forwarding.
2.2 Message design for Xn based handover

HANDOVER REQUEST

PDU Session Resources To Be Setup List is empty in Handover Request message. PDU Session ID, UL TEID assign by UPF and Qos flow list are needed at least. 

As discussed above, the source gNB should transmit to the target gNB the DRB configurations (at least include DRB ID, DRB configuration) and Qos flow to DRB mapping for each PDU session. Whether the information should be defined as IEs of XnAP or should be in RRC container can be discussed further.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Old gNB UE XnAP ID reference
	M
	
	<reference>
	Allocated at the source gNB
	YES
	reject

	Cause
	M
	
	<reference>
	
	YES
	reject

	Target Cell ID
	M
	
	<reference>
	Includes either a E-UTRA or NR Cell ID
	YES
	reject

	AMF Identification
	M
	
	<reference>
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	<reference>
	Allocated at the AMF on the source NG-C connection

Editor’s Note: This IE is FFS.
	-
	

	>Security Related Information
	M
	
	<reference>
	Pending SA3
	-
	

	>PDU Session Resources To Be Setup List
	
	1
	to be further detailed
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;

and in addition the source side QoS flow ( DRB mapping
	-
	

	>> PDU Sessions Resources To Be Set Item IEs
	
	
	1 .. <maxnoofPDUSessions>
	
	
	

	>>>PDU Session ID
	
	
	<reference>
	
	
	

	>>>NG GTP Tunnel Endpoint
	
	
	<reference>
	Includes Transport Layer Address and TEID
	
	

	>>>Qos flow list
	
	
	
	
	
	

	>RRC Context
	M
	
	OCTET STRING
	Includes reference to either TS 36.331 or TS 38.331, depending on the kind of intra-system HO.
	-
	

	>Handover Restriction List
	O
	
	<reference>
	
	-
	


HANDOVER REQUEST ACKNOWLEDGE
The IEs in the table below are necessary. As discussed above, the IEs structure for PDU Session admitted list  could be decided based on the conclusion for data forwarding.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Old gNB UE XnAP ID
	M
	
	<reference>
	Allocated at the source gNB
	YES
	ignore

	New gNB UE XnAP ID
	M
	
	<reference>
	Allocated at the target gNB
	YES
	ignore

	PDU Sessions Admitted List
	
	1
	to be further detailed
	
	YES
	ignore

	PDU Sessions Not Admitted List
	O
	
	<reference>
	
	YES
	ignore

	Target gNB To Source gNB Transparent Container
	M
	
	OCTET STRING
	Includes reference to either TS 36.331 or TS 38.331, depending on the kind of intra-system HO.
	YES
	ignore


HANDOVER PREPARATION FAILURE

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Old gNB UE XnAP ID
	M
	
	<reference>
	Allocated at the source gNB
	YES
	ignore

	Cause
	M
	
	<reference>
	
	YES
	ignore


SN STATUS TRANSFER

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

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Old gNB UE XnAP ID
	M
	
	<reference>
	Allocated for handover at the source gNB 
	YES
	reject

	New gNB UE XnAP ID
	M
	
	<reference>
	Allocated for handover at the target gNB 
	YES
	reject

	PDU Sessions Subject To Status Transfer List
	
	1
	
	
	YES
	ignore


UE CONTEXT RELEASE

This message is sent by the target gNB to the source gNB to indicate that resources can be released.

Direction: target gNB ( source gNB.

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

	Message Type
	M
	
	<reference>
	
	YES
	ignore

	Old gNB UE XnAP ID
	M
	
	<reference>
	Allocated for handover at the source gNB.
	YES
	reject

	New gNB UE XnAP ID
	M
	
	<reference>
	Allocated for handover at the target gNB.
	YES
	reject


HANDOVER CANCEL

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

	Message Type
	M
	
	<reference>
	
	YES
	ignore

	Old gNB UE XNAP ID
	M
	
	<reference>
	Allocated at the source gNB
	YES
	reject

	New gNB UE XNAP ID
	O
	
	<reference>
	Allocated at the target gNB
	YES
	ignore

	Cause
	M
	
	<reference>
	
	YES
	ignore


PATH SWITCH REQUEST

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	gNB UE NGAP ID
	M
	
	<reference>
	
	YES
	reject

	PDU Sessions To Be Switched in Downlink List
	
	1
	
	
	YES
	reject

	> PDU Sessions Switched in Downlink Item IEs
	
	1 .. <maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<reference>
	
	-
	

	>>Transport Layer address
	M
	
	<reference>
	
	-
	

	>>GTP-TEID
	M
	
	<reference>
	To deliver DL PDUs.
	-
	

	Source AMF UE NGAP ID
	M
	
	<reference>
	
	YES
	reject

	Target Cell ID
	M
	
	<reference>
	
	YES
	ignore

	TAI
	M
	
	<reference>
	
	YES
	ignore


PATH SWITCH REQUEST ACKNOWLEDGE

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	<reference>
	
	YES
	ignore

	gNB UE NGAP ID
	M
	
	<reference>
	
	YES
	ignore

	PDU Sessions To Be Switched in Uplink List
	
	0..1
	
	
	YES
	ignore

	>PDU Sessions Switched in Uplink Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	<reference>
	
	-
	

	>>Transport Layer Address
	M
	
	<reference>
	
	-
	

	>>GTP-TEID
	M
	
	<reference>
	
	-
	

	PDU Sessons To Be Released List
	O
	
	<reference>
	
	YES
	ignore


PATH SWITCH REQUEST FAILURE

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	<reference>
	
	YES
	ignore

	gNB UE NGAP ID
	M
	
	<reference>
	
	YES
	ignore

	Cause
	M
	
	<reference>
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore


2.3 Message design for NG based handover

With the same spirit as Xn handover, the message structure for NG handover messages including the basic IEs are proposed in [4]. It will be not exhaustively listed here.
3 Conclusion

The contribution discussed the structure design for handover messages. It is proposed to agree the following proposal and the TPs in [4][5].
Observation 1: Both DRB level and Qos flow level admission control should be supported depending on whether the target gNB use the same DRB configuration and the same Qos to DRB mapping as source.

Proposal 1: It is proposed to decide the IEs structure for PDU Session admitted list based on the conclusion for data forwarding.
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