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1
Introduction
This paper discusses issues in E1AP regarding data forwarding during lossless Inter-gNB Handover scenarios. A way forward and CR covering the changes needed for E1 interface are given in [2].
2
Discussion

At prior RAN3#110, 111, 112 meetings, the scenario for supporting lossless intra-system HO mobility in a disaggregated architecture was discussed, with agreement to pursue a solution where both the old and new mappings are provided to the target CU-UP during the bearer setup procedure.

<<RAN3#112e>>

	For supporting lossless handover when a QoS flow is mapped to a different DRB at handover, the old DRB needs to be configured in the target cell for transmitting the forwarded packets 

The above mechanism is already supported if the target node is aggregated.

At intra-system HO, in case of per-DRB data forwarding, CU-UP should be aware of old mapping for data forwarding and new mapping for fresh data

RAN3#112e:

Summary of offline disc R3-212627 noted

Both the old and new mappings are provided to the target CU-UP during the bearer context setup procedure (FFS whether existing IEs are sufficient); go for BC solution

TBC...


However, during a lossless Inter-gNB Handover requiring data forwarding with gNB disaggregated architecture, the current E1AP specification lacks description on how and with which IEs to handle scenarios where the target gNB did not accept all the “old” QoS flows configured at the source gNB. Consider the following signalling sequence.
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Figure 1. Inter-gNB Handover (source: TS 38.401)
Assume an initial stage where the UE is configured with a PDU session with five QoS Flows at source gNB

· Source gNB-CU-CP trigger the handover request and indicates the required QoS flows in Step 1, contained in the Handover Request message requesting data forwarding for five QoS flows. 

· Target gNB admits only four QoS Flows.

· Target gNB-CU-CP provides the data forwarding information back to source gNB-CU-CP in Step 5.

· Source gNB-CU-CP provides the data forwarding information to source gNB-CU-UP via Bearer Context Modification Request in Step 7.

· However, with the current IEs, it is unclear how to inform the source gNB-CU-UP that data forwarding should be carried out only for the admitted QoS flows at the target gNB, as there should not be forwarding for flows that were not admitted at the target gNB.
· In other words, the specification as it stands would lead the source gNB-CU-CP to utilize the PDU Session Data Forwarding Information IE in the message, leading the source gNB-CU-UP to perform data forwarding on all QoS flows even though not all were admitted at the target gNB.

We see two possible alternatives to provide the missing indication to the source gNB-CU-UP and avoid data forwarding of data for flows that were not admitted at target gNB.
· Alternative 1: Reuse PDU Session Data Forwarding Information Request IE and additionally include it in Step 7 to provide detail to the source gNB-CU-UP on which QoS Flows were admitted and avoid data forwarding on flows that were not admitted. That is, source gNB-CU-CP would indicate the data forwarding information via PDU Session Data Forwarding Information IE, and additionally detail on the QoS flows subject to data forwarding via PDU Session Data Forwarding Information Request IE. The required changes could be carried out via clarification in semantics and without ASN.1 impact. 
· Alternative 2: Add the detail on QoS Flow that were admitted by the target gNB as additional IEs within PDU Session Data Forwarding Information IE. This approach, although cleaner from a design perspective as it would keep separation of IEs used at source gNB-CU-CP and target gNB-CU-CP, it would incur ASN.1 changes, which can be avoided in Alternative 1.
Proposal 1: Modify description of PDU Session Data Forwarding Information Request IE to be also applicable for source gNB-CU-CP to indicate accepted QoS flows to a source gNB-CU-UP.
Finally, a similar scenario can occur also in inter-RAT handover cases from NR to LTE, in which the QoS flows that were not accepted at the eNB will remain unknown to the gNB-CU-UP, resulting in forwarding of data of the unaccepted flows. Hence, a similar approach should also be taken for these scenarios.

Proposal 2: Introduce a new IE within DRB To Modify List E-UTRAN IE to indicate the accepted QoS flows at the target eNB to a source gNB-CU-UP for inter-RAT NR to LTE mobility scenarios.
<< Excerpt from TS 38.463 >>

9.3.3.11
PDU Session Resource To Modify List

This IE contains PDU session resource to modify related information used at Bearer Context Modification Request

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

	PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Security Indication 
	O
	
	9.3.1.23
	This IE is not used in this release.
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	-
	-

	>NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>PDU Session Data Forwarding Information
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	>PDU Session Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to PDU Session.
	-
	-

	>Network Instance
	O
	
	9.3.1.62
	This IE is ignored if the Common Network Instance IE is included.
	YES
	ignore

	>Common Network Instance
	O
	
	9.3.1.66
	
	YES
	ignore

	<< rest omitted >>


9.3.3.8
DRB To Modify List E-UTRAN

This IE contains DRB to modify related information used at Bearer Context Modification Request in E-UTRAN

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

	DRB To Modify Item E-UTRAN
	
	1..<maxnoofDRBs>
	
	

	>DRB ID 
	M
	
	9.3.1.16
	

	>PDCP Configuration 
	O
	
	9.3.1.38
	

	>E-UTRAN QoS
	O
	
	9.3.1.17
	

	>S1 UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	

	>Data Forwarding Information
	O
	
	9.3.2.6
	Providing forwarding info to the source gNB-CU-UP.

	>PDCP SN Status Request
	O
	
	ENUMERATED (requested, …)
	The gNB-CU-CP requests the gNB-CU-UP to provide the PDCP SN Status in the response message.

	>PDCP SN Status Information
	O
	
	9.3.1.58
	Providing SN Status information to the target gNB-CU-UP.

	>DL UP Parameters 
	O
	
	UP Parameters

9.3.1.13
	

	>Cell Group To Add
	O
	
	Cell Group Information 9.3.1.11
	

	>Cell Group To Modify 
	O
	
	Cell Group Information 9.3.1.11
	

	>Cell Group To Remove 
	O
	
	Cell Group Information 9.3.1.11
	

	>DRB Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to DRB.


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.


<< End of Excerpt from TS 38.463 >>

4
Conclusions
Proposal 1: Modify description of PDU Session Data Forwarding Information Request IE to be also applicable for source gNB-CU-CP to indicate accepted QoS flows to a source gNB-CU-UP.

Proposal 2: Introduce a new IE within DRB To Modify List E-UTRAN IE to indicate the accepted QoS flows at the target eNB to a source gNB-CU-UP for inter-RAT NR to LTE mobility scenarios.
Proposal 3: Agree on introducing the change proposed in the corresponding CRs in [1].
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