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1 Introduction

CB: # 31_LosslessIntraSysHO_CP-UPsplit

- (Nok) The solution shall support scenarios with QoS flow to DRB remapping during handover; Both a solution with “remapping triggered at gNB-CU-CP” as well as a solution with “remapping triggered at gNB-CU-UP” should be supported by standards for the disaggregated case to be on par with the aggregated case; Introduce an explicit data forwarding completion indication from CU-UP to CU-CP to trigger the remapping of DRBs, or release of unused resources

- (SS,HW,Intel,CT,LGU+) Agree sol1; Add a new “QoS Flows Information To Be Updated” IE to the E1AP BEARER CONTEXT SETUP REQUEST message, and the corresponding response “QoS Flows Information Updated” IE to the BEARER CONTEXT SETUP RESPONSE message

- (E///) Not all the remapping scenarios are allowed for lossless intra-system HO; Agree Solution 2.2 (allows lossless HO without specification impact)

(SS - moderator)

Summary of offline disc R3-212627
2 For the Chairman’s Notes

Propose the following:

Agreement:

Proposal 1: Agree Solution 1 as way forward: 

Solution 1:  Both the old and new mappings are provided to the target CU-UP during the bearer context setup procedure. 

Continue to discuss the CRs on the basis of R3-211948/R3-211949.

3 Discussion – 2nd Round

3.1 Solutions to transmit old and new mappings from CU-CP to CU-UP

Proposal 1: Agree Solution 1 as way forward.
Solution 1:  Both the old and new mappings are provided to the target CU-UP during the bearer context setup. [1][2][3][4][5].
Q1: If a company cannot accept this, any good proposal for way forward ?

	Company
	solution
	comments

	Nokia
	Can be agreed with additional changes.
	In our view, both solutions 1 and 2 require a data forwarding completion indication to operate correctly. 
Without this explicit indication, we are not supportive of introducing the changes proposed for Solution 1 given that correct operation will not be guaranteed and can lead to hanging resources in multiple scenarios.


Moderator summary:
1 company support Solution 1 + data forwarding completion indication. All other companies support Solution 1.

Proposal 1: Agree Solution 1 as way forward: 
Solution 1:  Both the old and new mappings are provided to the target CU-UP during the bearer context setup procedure. 
3.2 Stage 3 CR for solution 1

Proposal 2: Agree the CRs in R3-211948/R3-211949 for Option 1 as way forward.
Q1: Any comments on the CRs ?

	Company
	solution
	comments

	Nokia
	NOK
	As indicated in Section 4.4, the proposed encoding is problematic as it conflicts with existing understanding regarding usage of the legacy IEs and duplicate QFIs mapped to multiple DRBs. 


Moderator summary:

1 company has a concern on the CR.

Continue to discuss the CRs based on R3-211948/R3-211949.

4 Discussion – 1st Round
4.1  Agreements from last two meetings
At RAN3#110-e and RAN3#111-e, the scenario for supporting lossless intra-system HO mobility in a disaggregated architecture was discussed, with agreements and open items captured as follows.

<<RAN3#110e>>

	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.

How to support the above mechanism in disaggregated gNB scenario and whether any correction to the specification is needed to support the above mechanism in disaggregated gNB scenario. Two solutions were discussed:

Sol1:  The same as aggregated scenario, the UP is configured with both old DRB and new DRB. In Handover Command, the new configuration is included. So the UP can first transmits the forwarded PDCP SDUs on the old DRB before transmitting new data from 5GCN on the new DRB

Sol2: the target CP firstly configures the old DRB to the UP and the DU, and transmits the old DRB to the UE in Handover Command. After handover completion, the CP reconfigure the UP, the DU and the UE with new configuration.

 To be continued...


<<RAN3#111e>>

	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

…

Clarify remapping scenarios applicable for lossless intra-system HO: To be continued...


4.2 Solutions to transmit old and new mappings from CU-CP to CU-UP
According to the submitted contributions, two solutions were proposed 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 and new mappings are provided to the target CU-UP during the bearer context setup. [1][2][3][4][5].

Solution 2:  The CU-CP indicates the old mapping during the bearer context setup and later uses the Bearer Context Modification procedure to inform the new mapping. The new configuration is sent to the UE in Handover Command (no specification change) [6]. 

Q1: Which solution(s) are you ok in order to support lossless intra-system handover in CP-UP separation scenario?

	Company
	solution
	comments

	Samsung
	Solution 1
	As explained in [3], solution 2  is prone to the following issues:
· In Solution 2, new configuration is sent to the UE via HO Command. If the Bearer Context Modification procedure fails, there could be a configuration mismactch between the UE and the network.

· The target CU-CP doesn’t know when the target CU-UP will finish transmiting the forwarded data to the UE. If the target CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST messge too early, the target CU-UP may release the old configuration and use the new configuration to handle the forwarded data.

· Normally, CU-UP executes modification upon receiving the Bearer Context Modification Request message from CU-CP. Withtout having new IE in the BEARER CONTEXT MODIFICATION REQUEST message, CU-UP doesn’t know whether it should wait or not. Changing the behaviour of CU-UP without any new indication may introduce backward compatibility issue.

E.g. for scenario 3 where the target decides no QoS flows to be assigned to a DRB, in the BEARER CONTEXT MODIFICATION REQUEST message, the target CU-CP would ask the target CU-UP to release DRB2 as usual, which, is normally expected that the target CU-UP would release it immediately..

	Huawei
	Solution 1
	All items above indeed needs to be considered if we choose solution2. 

	Nokia
	Both Solution 1 and Solution 2 should be supported
	Both Solution 1 and Solution 2 should be supported by standards for the disaggregated case to be on par with the aggregated case.
Likewise, there are shortcomings in regard to what can be achieved with Solution 2 using existing specifications and how to both ensure proper timing of the modification request from CU-CP. 

Similarly, it should not be assumed that a CU-UP implementation would be able to receive an update on QoS mappings on existing DRBs yet not apply them until data forwarding concludes as indicated in one of the proposals without spec changes. Hence, such behavior can't be guaranteed and is not aligned with existing specifications.

	Intel
	Solution 1
	If we are going to provide two mappings (old and new) anyway, then we can simply give both during setup and do not worry about it, rather than providing new mapping later via modification which may have to depend on implementation specific timing or assumption. 

	Ericsson
	Solution 2
	Two mappings is what we agreed, but providing the new one in Bearer Context Setup has specification impact, and is not backward compatible from a functional point of view because in case of remapping this new IE will be mandatory and needs to be understood by the target, otherwise the data forwarding will fail. Please understand that at this point in time, NBC rel-16 corrections has to solve critical issues, which is not at all the case here.

	ZTE
	Solution 1 or Solution 2 with enhancement
	Based on the agreement reached in last meeting, we think both Solution 1 and Solution 2 could be supported. And for Solution 2, the issues raised by Samsung can be solved by introducing a explicit indication from CU-UP to CU-CP. With this indication, the target CU-CP could be aware of the time when the target CU-UP finishes the data forwarding and provide the new mapping configuration to the target CU-UP to transmit the new data. 


Moderator Summary:

Five companies support Solution 1

Two companies support Solution 2 with enhancement.

One company support Solution 2.

Proposal 1: Agree Solution 1 as way forward. 
FFS whether to support Solution 2 with enhancement.
4.3 “explicit data forwarding completion indication” from CU-UP to CU-CP
In order to timely release the unnecessary resources in the CU-UP, DU and the UE, a proposal is to include an explicit indication from CU-UP to CU-CP to notify that data forwarding has completed [1][2]. Subsequently, the CU-CP can trigger a modification accordingly to release the unused resources at CU-UP, DU and the UE.
Q2 do you think “explicit data forwarding completion indication” from CU-UP to CU-CP is needed?

	Company
	solution
	Comments

	Samsung
	Yes
	In order to release the unnecessary resources especially in the DU and the UE, the indication is needed. Regarding which message is used for this purpose, this can be further discussed. We are open for that.

	Huawei
	
	Over E1, the bearer context inactivity notification is already there to notify the CU-CP the inactivity per DRB/UE. Also the UE inactivity Timer configured by the CU-CP can also indicates when the CU-UP can report. So basically we think it is not very necessary to just indicate the DRB inactivity. 

If the purpose of the IE is to indicate that the CU-UP accepts the updated QoS flow list, we are fine to have it. (rewording it to “ Qos Flows Information Updated IE”)

	Nokia
	Yes
	This indication is needed and applicable to both solutions. It resolves the possible case in which remapping is executed at an incorrect timing as well as unutilized resources being kept.
In regard to relying on inactivity notification. The inactivity notification has different levels of reporting, PDU, UE and DRB. Hence, this indication cannot tackle the timing issue. 

	Intel
	
	This seems to be an optimization rather than a correction. It seems nothing is broken (or not supported) without it. 
And if going with Solution 1 above, there is no issue of “remapping is executed at incorrect timing”.  


	Ericsson
	No
	For old DRBs configured at target DU, this would be an optimization. And existing mechanism could be used, as explained by Huawei.
For solution 2 and CU-CP this is not needed as explained in [6] 

	ZTE
	Yes
	As the discussed in 3.2, we think this indication is useful, especially for Solution 2.


Moderator Summary:

Three companies support the data forwarding completion indication from CU-UP to the CU-CP.
Three companies are not ok.

FFS on data forwarding completion indication from CU-UP to the CU-CP
4.4  How to support solution 1 in stage 3

For solution 1, two sets of stage 3 CRs were proposed.

Option 1: Add a new “QoS Flows Information To Be Updated” IE to the E1AP BEARER CONTEXT SETUP REQUEST message, and the corresponding response “QoS Flows Information Updated” IE to the BEARER CONTEXT SETUP RESPONSE message [4][5]

Option 2: Add “Enhanced DRB to Setup List” IE in the BEARER CONTEXT SETUP REQUEST message and “Enhanced DRB To Setup List Used” IE in the BEARER CONTEXT SETUP RESPONSE message [2]
Which option do you prefer to old and new mappings from CU-CP to CU-UP?

	Company
	Solution
	comments

	Samsung
	Option 1
	Option 1 is clean.

Option 2 includes a lot of redundant information in Bearer Context Setup Request and Bearer Context Setup Response message.

	Huawei
	Option 1
	

	Nokia
	Option 2
	Option 2.
Option 1 brings ambiguity as to what is the understanding of how existing IEs are used, since it relies on mixing old and new configuration in the existing IEs and assumes all DRBs remain in the target configuration. One such case is depicted below, however multiple other variations would lead to similar issues with Option 1.
Example 1: 

Old config: DRB1: QFI1,QFI3 / DRB2: QFI2

New config: DRB2: QFI1, QFI2 / DRB3:QFI3

With the encoding and procedural text proposed in Option 1, DRB3 would be set as if it was part of the old configuration even it is not, and also lead to a representation with duplicated QFI mappings to multiple existing DRBs. 
In contrast, with Option 2 it is made clear that existing IEs always refer to the source configuration and DRBs, while the “Enhanced DRB To Setup List” applies to all DRBs that are the target configuration after handover. 

	Intel
	Option 1
	As for correction, we prefer the simple approach with minimal impacts. 

	ZTE
	Option 1
	Optional 1 seems to be more clear and straightforward.

	
	
	


Moderator Summary:

Four companies support Option 1

One company support Option 2.

Proposal 2: Agree the CR in R3-211948/R3-211949 for Option 1 as way forward. 
5 Conclusion, Recommendations [if needed]

If needed
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