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1 Introduction

CB: # 13_LosslessIntraSysHO_CP-UPsplit

Nok

The solution for lossless intra-system HO mobility for disaggregated architecture shall support scenarios involving QoS flow to DRB remapping during handover

AltB and AltC should be supported by standards for the disaggregated case to be on par with the aggregated case.

Introduce an explicit data forwarding completion indication for AltB to have performance on par with the aggregated case.

Introduce an explicit data forwarding completion indication from CU-UP to CU-CP for AltC as well to enable CU-CP to trigger the release unnecessary resources in a timely manner.

Introduce changes at E1 to support Alt C in backward compatible manner.

SS,HW,LGU+,CT,Intel

To have the same performance for aggregated and dis-aggregated scenario, Sol1 should be supported for dis-aggregated scenario.

add “Qos Flows Information To Be Updated” to the E1AP BEARER CONTEXT SETUP REQUEST messge.
CATT

introduce a new structure Data Forwarding Request list IE in E1 interface to enable the target CU-CP request data forwarding tunnel according to the flow to DRB mapping in source side in Bearer Context Setup Request message. The target CU-UP provides the data forwarding tunnel in the response message accordingly via Data Forwarding Response list IE
ZTE

Sol2 is able to guarantee the lossless handover without any impact on the existing specification
- is sol2 enough? If not, consensus for sol1? Multiple alternatives? Which release?
(SS - moderator)

Summary of offline disc R3-210966
2 For the Chairman’s Notes
Propose the following:
Agreement:
3 Discussion
There was preliminary discussion on lossless intra-system handover in CP-UP separation scenario at last meeting. The agreements were copied below for reference:
· Supporting Lossless handover when a QoS flow is mapped to a different DRB at handover has been agreed before.

· 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.
According to the submitted contributions, two groups of solutions were preferred to support “Lossless handover when a QoS flow is mapped to a different DRB at handover in disaggregated gNB scenario”.
Solution 1:  Both the old QoS flow to DRB mapping and new mapping are provided to the target CU-UP at bearer context setup. The CU-UP utilizes the old mapping until it determines that data forwarding has completed. At that point, the CU-UP switches to the new DRB configuration and transmits data utilizing the new mapping [1][2][3][4][5][6].
Solution 2:  The old QoS flow mapping would be set at the target CU-UP, and then have CU-CP determine whether and when a change to the new QoS flow to DRB mapping would be appropriate to be carried out. This could take place implicitly (e.g., CU-CP estimates the required time for data forwarding to complete), or explicitly (CU-UP indicates to the CU-CP when data forwarding has completed) [1][2][7]. 
Which solution(s) are you ok in order to support lossless intra-system handover in CP-UP separation scenario?
	Company
	solution
	comments

	Samsung
	Prefer Solution 1
	As explained in [3], solution 2 will bring error handling or bring interruption for data transmission
The CU-CP doesn’t know when the CU-UP has finished transmiting the forwarded data to the UE. If the CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST messge too early, the CU-UP may release the old configuration and use the new configuration to handle the forwarded data which will bring data loss. 

Alternatively the CU-UP knows when data forwarding finishes thanks to the end maker. After the CU-UP receives the end marker, it can send an indication to the CU-CP, so that the CU-CP can transmit the new DRB configuration and the new mapping to the target CU-UP and the target DU. But this will bring interuption for data transmission.

Soluton 1 has no interupption and assure the same performance for dis-aggregated scenario and aggregated scenario.

	Intel
	Sol 1
	Agree with Samsung, if we want the same performance as in the aggregated case. 

	Huawei
	Solution 1
	Agree with Intel that the disaggregated case can also support the QoS flow remapping during the handover, the same as aggregated case. 

	
	
	

	
	
	

	
	
	


3.1  How to support solution 1 in stage 3

For solution 1, three different flavours were proposed regarding how to let the CU-UP know the source mapping and the target mapping.
Solution 1.1: Add “Qos Flows Information To Be Updated” to the E1AP BEARER CONTEXT SETUP REQUEST message [3][4][5]
· The existing QoS Flows Information To Be Setup is used to transmit the source mapping.
· “Qos Flows Information To Be Updated” is used to transmit the target mapping
Solution 1.2: Add “Enhanced DRB to Setup List” IE in the BEARER CONTEXT SETUP REQUEST message. “Enhanced DRB to Setup List” is used to transmit the DRB configuration at the target side.

Add “Enhanced DRB To Setup List Used” IE in the BEARER CONTEXT SETUP RESPONSE message [1][2]
Solution 1.3: Add “Data Forwarding Request list” IE in Bearer Context Setup Request message to enable the target CU-CP request data forwarding tunnel according to the flow to DRB mapping in source side. The existing QoS Flows Information To Be Setup is used to transmit the target mapping.
Add “Data Forwarding Response list” in Bearer Context Setup Response message to enable the target CU-UP providing the data forwarding tunnel [6].
Which option do you prefer to transmit the source and target mapping to the CU-UP?

	Company
	Solution
	comments

	Samsung
	Prefer Solution 1.1
	Comparing the three options, Solution 1.1 only impacts Bearer Context Setup Request message and doesn’t include redundant information in Bearer Context Setup Request and Bearer Context Setup Response message.


	Intel
	Solution 1.1
	Solution 1.2 looks too complicated given that all we need is to tell CU-UP to update flow-to-DRB mapping for a DRB after finishing transmitting forwarded PDCP SDUs.
Solution 1.3 is not clear on how to handle between the proposed new list IE and the existing mechanism using the DRB Data forwarding information Request IE and QoS Flows forwarded on the forwarding tunnel(s) IE within, when a DRB is continued and mapping changes during HO.

	Huawei
	Solution 1.1
	Solution 1.1 is the simple solution (just add a new QoS flow list IE)
Solution 1.2 seems too much complicated to have a whole new set of DRB To Setup List. 
Solution 1.3 could work by introducing the data forwarding request list carrying the old mapping at the source, and data forwarding Response. But it is complicated compared to solution 1.1. 

	
	
	

	
	
	

	
	
	


For the scenario that the number of DRBs in the source side is more than the number of the DRBs at the target side, some DRB(s) is only used for data forwarding. When data forwarding ends, the resource for those DRB(s) could be released. [1][2] proposed to introduce an explicit data forwarding completion indication from CU-UP to CU-CP to enable CU-CP to trigger the release unnecessary resources in a timely manner.

Proposal: Introduce an explicit data forwarding completion indication from CU-UP to CU-CP

Do you agree the proposal?
	Company
	option
	comments

	Samsung
	
	It could be acceptable in order to release the unnecessary resources timely.

	Intel
	
	I think this indication is needed. Regardless of whether CU-UP is allowed or not allowed to autonomously release an old DRB that is no longer used (after it receives end-marker for that DRB tunnel and finishes transmitting forwarded PDCP SDUs), CU-CP needs to tear down this old DRB in the UE side. 
In terms of stage-3, a new class-2 procedure seems more appropriate rather than enhancing the class-1 CU-UP initiated Bearer Context modification procedure. 

	Huawei
	Not necessary
	In E1AP, the class 2 procedure (Bearer Context Inactivity Notification) is already there to indicate the inactivity in a DRB/PDU session level. 
With the solution 1.1, the CU-UP would know some DRBs are only used for data forwarding case. When it receives the end marker for the DRB, it can trigger this class 2 procedure. 

	
	
	

	
	
	

	
	
	


3.2 How to support solution 2 in stage 3

For solution 2, two different flavours were proposed regarding how to let the CU-UP know the source mapping and the target mapping.
Solution 2.1: Add “explicit data forwarding completion indication” to the E1AP BEARER CONTEXT MODIFICATION REQUIRED message [1][2]
Solution 2.2: No stage 3 change [7]
If solution 2, which option do you prefer?

	Company
	option
	comments

	Samsung
	
	Solution 2.2 doesn’t solve the problem. As explained in [3].
The CU-CP doesn’t know when the CU-UP has finished transmiting the forwarded data to the UE. If the CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST messge too early, the CU-UP may release the old configuration and use the new configuration to handle the forwarded data which will bring data loss.

	Intel
	
	If CU-CP didn’t configure both old and new mapping when establishing bearer context in the CU-UP, then I think this can be used as an alternative to timely configure new mapping for a DRB (though having some interruption compared to Solution 1 family). 
And again, in terms of stage-3, a new class-2 procedure seems more appropriate. 

	Huawei
	Neither option
	For solution 2.1, in E1AP, the class 2 procedure (Bearer Context Inactivity Notification) is already there to indicate the inactivity in a DRB/PDU session level. 

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]
If needed

5 References

	[1] R3-210146
	Discussion on Lossless intra-system HO in disaggregated architecture  (Nokia, Nokia Shanghai Bell)

	[2] R3-210147
	Lossless intra-system HO in disaggregated architecture  (Nokia, Nokia Shanghai Bell)

	[3] R3-210252
	Lossless intra-system HO in disaggregate gNB scenario (Samsung, Huawei, LGU+, China Telecom, Intel Corporation)

	[4] R3-210253
	Correction of intra-system HO in CP-UP separation scenario (Samsung,Huawei, LGU+, China Telecom, Intel Corporation)

	[5] R3-210254
	Correction of intra-system HO in CP-UP separation scenario (Samsung,Huawei, LGU+, China Telecom, Intel Corporation)

	[6] R3-210290
	Support of data forwarding for intra-system HO in CP-UP Separation Scenario (CATT)

	[7] R3-210797
	Discussion on Lossless Intra-system HO in CP-UP Separation Scenario (ZTE)


