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1 Introduction

In RAN3# 97bis meeting, below working assumption was made for Xn handover. This document discusses the open issue and also discusses the data forwarding in NG based handover. 

	WA (for Xn HO):

A) PDCP PDUs (with SN assigned but not acked by UE)

-> per-DRB-level tunneling

B) “fresh data” from NG-U

-> per-PDU-session forwarding

C) PDCP SDUs without SN

-> FFS

.


2 Discussion
It was not concluded what tunnel should be used for PDCP SDU without SN. During the previous discussion, it was understood that the QFI is not always available at PDCP layer. The QFI is required if data is forwarded in per-PDU-session tunnel. So the PDCP SDU without SN should be forwarded in the per-DRB tunneling.

Proposal 1: PDCP SDU without SN is forwarded in the per-DRB tunneling.
In LTE, fresh data, PDCP data with SN and PDCP data without SN should be forwarded to the target eNB since all data are forwarded in one tunnel. The tunnel should be established in case data forwarding is needed. NR is different. There are two tunnels for data forwarding. We need to consider if the data forwarded in an individual tunnel is useful or not for the target RAN. If all the data forwarded in this tunnel is useless, the tunnel should not be established. Previously RAN2 agreed the target RAN node can decide to use the old mapping or configure a new mapping. If a new mapping is configured, PDCP data without SN and PDCP data with SN don’t need to be forward to the target RAN node since target RAN node can not utilize these data. In detail:

· PDCP data with SN: If the target RAN node changes the mapping, PDCP SN will be re-initiated. PDCP packet with SN is useless for the target. 
· PDCP data without SN: In theory, the PDCP without SN can be utilized by mapping it to a new DRB in target RAN node. However PDCP packet without SN is forwarded in per-DRB tunneling. QFI is not forwarded together. The target RAN node doesn’t know the received packet is coming from which QoS flow. The target RAN node can not find the corresponding DRB. 
So if a new mapping is configured, the data forwarded in per-DRB tunneling is useless for the target node. It is not necessary to establish a per-DRB tunneling for useless data. It can be done by target node doesn’t trigger tunnel establishment,  i.e. the target RAN node don’t need to include the DRB ID with TEID in the Handover Response message. 

Proposal 2:
Only per-PDU tunneling is established for data forwarding in case of target RAN node configure a different mapping.
In the handover procedure, the source RAN node includes the “DL forwarding” indication in the Handover Request message. It indicates that there are some downlink packets subject to data forwarding. It was agreed in TS23.502 that “The SM N2 info also includes Direct Forwarding Path Availability, and which QoS Flows are subject to data forwarding.” That means the DL forwarding proposal is per QoS flow in NG interface. 

For Xn mobility, if there is no data subject to data forwarding for a DRB, the source RAN doesn’t need to include DRB information to the HANDOVER REQUEST message, so inclusion of DRB information can indicate if the source propose data forwarding for that DRB. There is not necessary to define a proposal for DRB level.
“DL forwarding” proposal for PDU session level is also possible but it defines a too large scope. The admission control in target RAN is per QoS flow, it is better to provide QoS flow granularity to the target RAN. Then if the target RAN rejects a QoS flow with data forwarding proposal and all other accepted QoS flows are without data forwarding proposal, the tunnel needn’t be established. However, if proposal per PDU session, the tunnel should be setup but no data will be forwarded. It is further thinking that the target RAN can notify the admission control result for the data forwarding proposal to the source RAN. So based on above discussion, we have below proposals:

Proposal 3:
It is proposed RAN3 to adopt “DL forwarding” proposal for per-QoS flow.
Proposal 4:
It is proposal target NG-RAN node indicates Data Forwarding Accepted for each QoS Flow that DL forwarding IE is set to “DL forwarding proposed”.

3 Proposal

This document discussed the data forwarding in case of Xn based handover. It is proposed:
Proposal 1:   PDCP SDU without SN is forwarded in the per-DRB tunneling.

Proposal 2:
Only per-PDU tunneling is established for data forwarding in case of target RAN node configure a different mapping.
Proposal 3:
It is proposed RAN3 to adopt “DL forwarding” proposal for per-QoS flow.
Proposal 4:
It is proposal target NG-RAN node indicates Data Forwarding Accepted for each QoS Flow that DL forwarding IE is set to “DL forwarding proposed”.

4 Text Proposal to TS 38.423 V0.6.0
Start of Change
8.2
Basic mobility procedures

8.2.1
Handover Preparation
8.2.1.1
General

This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover.

The procedure uses UE-associated signalling.

8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: Handover Preparation, successful operation

The source NG-RAN node initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node. When the source NG-RAN node sends the HANDOVER REQUEST message, it shall start the timer TRELOCprep. 

For each E-RAB ID IE included in the Qos Flow List IE in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the content of the IE in the UE context and use it for subsequent inter-system handover.
If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
If the PDU Session Resource Setup List IE is contained in the HANDOVER REQUEST message, the target NG-RAN node behave the same as the one defined in the PDU Session Resource Setup procedure. The target NG-RAN node shall report in the HANDOVER REQUEST ACKNOWLEDGE message the successful establishment of the result for all the requested PDU sessions. When the target NG-RAN node reports the unsuccessful establishment of a PDU Session, the cause value should be precise enough to enable the source NG-RAN node to know the reason for the unsuccessful establishment.
For each Qos Flow for which the source NG-RAN node proposes to do forwarding of downlink data, the source NG-RAN node shall include the DL Forwarding IE within the QoS Flows To Be Setup List IE of the HANDOVER REQUEST message. For each PDU session that it has decided to admit, the target NG-RAN node may include the DL GTP Tunnel Endpoint IE within the PDU Sessions Admitted Item IE of the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts at least one QoS that the proposed forwarding of downlink data for this PDU session. 
For each DRB for which the source NG-RAN node proposes to do forwarding of downlink data, the source NG-RAN node shall include the DL Data Forwarding DRB Information IE within the PDU Session Resource To Be Setup Item IEs of the HANDOVER REQUEST message. The target NG-RAN node may include the DL GTP Tunnel Endpoint IE within the Per-DRB Tunnel Information IE of the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this DRB.
For each PDU session in the PDU Sessions Admitted Item IE, the target NG-RAN node may include the UL GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that PDU session.
If the Handover Restriction List IE is
-
contained in the HANDOVER REQUEST message, the target NG-RAN node shall

-
store the information received in the Handover Restriction List IE in the UE context;

-
use this information to determine a target for the UE during subsequent mobility action for which the NG-RAN node provides information about the target of the mobility action towards the UE, except when one of the PDU sessions has a particular ARP value (TS 23.501 [7]) in which case the information shall not apply;

-
use this information to select a proper SCG during dual connectivity operation.

-
not contained in the HANDOVER REQUEST message, the target NG-RAN node shall consider that no roaming and no access restriction apply to the UE.

If the Trace Activation IE is included in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the target NG-RAN node shall, if supported: [FFS pending SA5]
-
if the Trace Activation IE does not include the MDT Configuration IE, initiate the requested trace session as described in TS 32.422 [11];

-
if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT and Trace”, initiate the requested trace session and MDT session as described in TS 32.422 [11];

-
if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT Only”, or “Logged MDT only”, initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the Interfaces To Trace IE and Trace Depth IE;
-
if the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-
if the Trace Activation IE includes the Signalling based MDT PLMN List IE, within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [12].

If the UE Security Capabilities IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall handle it accordingly. [FFS pending SA3]
If the Management Based MDT Allowed IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall use it, if supported, together with information in the Management Based MDT PLMN List IE, if available in the UE context, to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [11]. [FFS pending SA5].
If the UE Context Reference at the S-NG-RAN IE is contained in the HANDOVER REQUEST message the target NG-RAN node may use it as specified in TS 37.340 [8]. In this case, the source NG-RAN node may expect the target NG-RAN node to include the UE Context Kept Indicator IE set to "True" in the HANDOVER REQUEST ACKNOWLEDGE message, which shall use this information as specified in TS 37.340 [8].
Editor’s Note:
Further details are FFS
Unchanged Part Omit
9.1
Message Functional Definition and Content

9.1.1
Messages for Basic Mobility Procedures

9.1.1.1
HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Old NG-RAN node UE XnAP ID reference
	M
	
	<reference>
	Allocated at the source NG-RAN node
	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
	-
	

	>UE Aggregate Maximum Bit Rate
	M
	
	FFS 
	
	-
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;

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

	
	
	
	
	
	
	

	>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>
	
	-
	

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

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

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

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore


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

Unchanged Part Omit
9.2.1.1
PDU Session Resource To Be Setup List

Editor’s Note: Most probably this IE will be incorporated directly into the message structure and not defined as a separate IE. In principle it is applicable for Xn-C messages for HO/DC/RRC INACTIVE mobility (UE Context Retrieval) (as a PDU Session Resource configuration descriptor).

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

	PDU Session Resource To Be Setup List
	
	1
	
	
	YES
	reject

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

	>>PDU Session ID
	M
	
	<reference>
	Editor’s Note: This IE is FFS
	-
	

	>>S-NSSAI
	O
	
	<ref>
	
	
	

	>> PDU Session Resource Aggregated Maximum Bitrate
	M
	
	<reference>
	Editor’s Note: This IE is FFS
	
	

	>>Transport Layer  Information 
	M
	
	9.2.x
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	-
	

	
	
	
	
	
	
	

	>>Security Indication
	O
	
	9.2.2.20
	 
	-
	

	>>Bearer Type
	M
	
	<reference>
	Editor’s Note: IP, unstructured or Ethernet
	-
	

	>>QoS Flows To Be Setup List
	
	1
	
	
	-
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	-
	

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	EACH
	reject

	>>>>>DL Data Forwarding
	O
	
	9.2.y
	
	
	

	>>>>QoS Flow Level QoS Parameters 
	FFS
	
	9.2.2.1
	
	EACH
	reject

	>>>> E-RAB ID
	O
	
	INTEGER (0..15, …)
	
	
	

	>>>>DL Data Forwarding DRB Information
	
	0..<maxnoofDRBs>
	
	
	EACH
	reject

	>>>>>DRB ID
	M
	
	<ref>
	
	-
	

	
	
	
	
	
	
	


9.2.1.2 
PDU Sessions Admitted List

Editor’s Note:
The IE structure need further checking and completion. 

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

	PDU Sessions Admitted List
	
	1
	
	
	
	

	>PDU Session Admitted Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	<ref>
	
	-
	

	>>S-NSSAI [FFS]
	O
	
	<ref>
	
	-
	

	>>PDU Session Admitted Response Transfer 
	O
	
	9.2.1.3
	This IE includes the admitted session information.
	-
	


9.2.1.3
PDU Session Admitted Response Transfer

Editor’s Note:
The IE structure need further checking and completion.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Admitted Response Transfer
	
	1
	
	
	YES
	reject

	
	
	
	
	
	
	

	>UL GTP Tunnel Endpoint
	O
	
	9.2.x
	Identifies the Xn transport bearer used for forwarding of UL PDUs
	
	

	>DL GTP Tunnel Endpoint
	O
	
	9.2.x
	Identifies the Xn transport bearer. used for forwarding of DL PDUs
	
	

	>QoS Flows Admitted List
	
	0..1
	
	
	-
	

	>>QoS Flows Admitted Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject

	>>> Data Forwarding Accepted
	O
	
	<reference>
	
	
	

	>Per-DRB Tunnel Information
	
	0..<maxnoofDRBs>
	
	
	
	

	>>DRB ID
	
	
	
	
	
	

	>>UL GTP Tunnel Endpoint
	O
	
	9.2.x
	Identifies the Xn transport bearer used for forwarding of UL PDUs
	
	

	>>DL GTP Tunnel Endpoint
	O
	
	9.2.x
	Identifies the Xn transport bearer. used for forwarding of DL PDUs
	
	

	>QoS Flows not Admitted List
	
	0..1
	
	
	
	

	>>QoS Flows not Admitted Item IEs
	O
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	Reject

	   >>> Cause
	M
	
	
	
	
	


Unchanged Part Omit
9.2.x
Transport Layer Information
This element is used to provide the GTP-U termination point associated with NG or Xn user plane transport. In this release it corresponds to an IP adress and a GTP Tunnel Endpoint Identifier.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Transport Layer Information
	M
	
	
	

	>GTP tunnel
	
	
	
	

	>>Transport Layer Address
	M
	
	9.3.2.4
	

	>>GTP-TEID
	M
	
	9.3.2.5
	


End of Change
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