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1
Introduction

At RAN3#110-e and RAN3#111-e meetings, how to support lossless handover in case a QoS flow is mapped to a different DRB at handover was discussed. The following agreements were achieved:
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

This topic was futher discussed at last RAN3#112-e and the following was agreed:

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
The open point is how to transmit both of the mapping with Bearer context setup procedure. 
Regarding how to transmit both of the mapping with Bearer context setup procedure, three solutions were discussed at RAN3#113-e meeting without conclusion.

The contribution compared the three solutions again. A way forward was proposed based on the analysis and comparision.

2
Discussion

There are three solutions to transmit both the old and new mappings to the target CU-UP during bearer context setup procedure:

Solution 1: Add QoS Flows Information To Be Updated as proposed by co-signed companies in R3-211947/48/49[2][3][4]
Solution 2: Add Enhanced DRB To Setup List as proposed by Nokia in R3-211408/09 [5][6]
Solution 3: Using QoS Flows forwarded on the forwarding tunnel(s) in Data Forwarding Information Request to transmit the Qos flows which will be forwarded (source mapping) over the DRB tunnel. And using QoS Flows Information To Be Setup to transmit the Qos flows which are configured to this DRB at target side.   If this option, Source DRB Indication is needed in order to support the following scenario 3 (refer R3-206006/07[7][8][9] for RAN3#110-e meeting)

	
	Source (old) mapping
	New mapping by the target CU-CP
	What needs to be transmitted from target CU-CP to target CU-UP:

– {old mapping}: for handling forwarded packet

– [new mapping]: for handling fresh data

	3
	DRB1: QFI1

DRB2: QFI2
	DRB1: QFI1, QFI2
	DRB1:  {QFI1}             (  [QFI1, QFI2]

DRB2:  {QFI2}             (  [none]


Each solution works. 
Let’s firstly compare Solution 1 with Soluton 2. The reason for supporting solution 2 but objecting Solution 1 is as follow:

The issue with Solution 1 is that not only is the existing meaning and handling of the legacy IEs modified, but it also introduces a new functional requirement to the gNB-CU-UP to be able to handle the same QFI value for multiple DRBs simultaneously and it also brings unclarity as to which DRBs belong to the “old mapping” and which refer to the “new mapping”. This is a new function for the gNB-CU-UP. Consider the following case.

Old Mapping Configuration: DRB1: QFI1,QFI3 // DRB2: QFI2

New Mapping Configuration: DRB2: QFI1, QFI2 // DRB3: QFI3

With the encoding and procedural text proposed for Solution 1, DRB3 in the example above would be set as if it was part of the old configuration by using the legacy IEs even it is not, and also lead to a representation with duplicated QFI mappings to multiple existing DRBs. This is just one example, and there are several other scenarios that can also lead to these inconsistencies as well. This incurs new functional changes to existing gNB-CU-UP implementation, and which can be avoided with Solution 2.
In both Solution 1 and Solution 2, 

DRB To Setup Item includes the DRB that the CU-UP should configure when the Bearer Context Setup Request message is received.

the existing QoS Flows Information To Be Setup IE indicates the Qos flow list mapped to the corresponding DRB when the Bearer Context Setup Request message is received
There is no difference for Solution 1 and Solution 2 from this point of view (the way the CU-UP handling of the legacy IEs). 
Then the difference is how to update the CU-UP when the target mapping is different from that in the source (if the mapping is the same or one DRB is only used by the target, then the update is not needed). 

In Solution 1, QoS Flows Information To Be Updated is used to update the CU-UP. 

In Solution 2, Enhanced DRB To Setup List is used to update the CU-UP.

Therefore, for both Solution 1 and Solution 2, the CU-UP adopt the configuration based on DRB To Setup Item and QoS Flows Information To Be Setup. For solution 1, the CU-UP update the mapping if QoS Flows Information To Be Updated is received after data forwarding. For Solution 3, the CU-UP use Enhanced DRB To Setup List after data forwarding. Both needs the update handling in the CU-UP.
Observation 1: For Solution 1 and Solution 2, the way the CU-UP using the existing IEs are the same i.e. configure the DRB and Qos flows based on the received DRB To Setup Item IE and QoS Flows Information To Be Setup IE IE when the Bearer Context Setup Request message is received. When a new IE is received, the CU-UP update Qos flow mapping or DRB based on the new IE.
Solution 2 introduced too much redundant information. In order to transmit a Qos flow list, many unnecessasry information e.g. SDAP configuration, PDCP configuration etc. should be transmitted. Therfore, it is not preferred.
Observation 2: Solution 2 introduced too much redundant information comparing with Solution 1.
Between Solution 1 and Solution 3, new IE is needed for both soltutions. 

QoS Flows Information To Be Updated for Soltution 1

A flag for Solution 3

There is concern for solution 3 that the QoS Flows forwarded on the forwarding tunnel(s) should be subset of QoS Flows Information To Be Setup. It may bring backward compatibility issue for early implementations. For this concern, the argument is that here is no specification text stating that the QoS Flows forwarded on the forwarding tunnel(s) IE shall contains QoS Flows present in the QoS Flows Information To Be Setup IE the of the same DRB. Both side have a point.
Since both Solutions have specification impact, solution 1 is straight forward and supported by more companies, Solution 1 could be the way forwarding considering the status quo.
Proposal: Agree Solution 1 and the corresponding CRs in [10][11].
3
Conclusion
This contribution discussed how to transmit both of the mapping with Bearer context setup procedure. Based on the discussions, we have the following proposal. 
Proposal: Agree Alternative 1 and the corresponding CRs in [10][11].
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