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1
Introduction
This paper discusses the scenario for supporting lossless intra-system mobility in disaggregated architecture and highlights issues with existing E1 specification in regard to E1 mapping. A way forward and corresponding CRs is provided in [4]. 
2
Discussion

2.1 Lossless inter-RAT mobility
At prior RAN3#110, 111, 112, 113 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...



<<RAN3#113e>>

	Down selection on the solutions need to be done in next meeting

To be continued...


Although much discussion has occurred regarding three solutions [1]

 REF _Ref76378988 \r \h 
[2]

 REF _Ref76379397 \r \h 
[3], no consensus has been achieved.
· Solutions 1 and 2 propose introducing new IEs to the Bearer Context Setup procedure to indicate the new target configuration to be made applicable after handover, with main difference of utilizing different encoding proposals.

· Solution 3 proposes to reuse IEs that indicate data forwarding tunnel information per DRB to convey the old source configuration, and to use the existing QoS flow mapping info related IEs to indicate the new target configuration. Additionally, it suggests to use a “dummy” QFI in case a DRB is no intended to be used after the data forwarding operation has been completed. With this solution no new IEs were proposed.
Given RAN3 has already discussed Solution 1 and 2 on multiple occasions without changes to the proposals and without reaching agreement, we focus our analysis on exploring whether newly proposed Solution 3 could be feasible as a potential compromise. 
The main issues with regard to Solution 3 at last meeting where the following:

· Incurs a backward compatibility issues, since having a gNB-CU-UP always assume that the old source configuration is only indicated within the data forwarding tunnel information per DRB, and to only apply the new configuration after data forwarding completes is a new functionality. This requirement is evident in any scenario in which the DRB to be used in the target configuration does not have any of the previously QFIs mapped. Likewise, there is no way for the gNB-CU-CP to determine if the gNB-CU-UP is able to support this modified mapping or not.
· Proponents of this approach suggested the gNB-CU-CP utilized a “dummy” QFI for such scenarios. We understand by “dummy” to have the gNB-CU-CP assign a QFI that is in reality not used at all for that DRB over E1. However, this is incorrect in our view, since in principle the QoS mapping provided to the UE should equal that that is provided to the gNB-CU-UP. Thus, taking the approach proposed incurs additional exceptional handling requirement at the gNB-CU-CP and inconsistencies in the mapping indicated to UE/gNB-DU and that provided to the gNB-CU-UP. 
· The following is one example in which the issues depicted above materialize with this solution. In this example, DRB 2 is NOT to be used after the data forwarding completed and is not part of the new target configuration.

	Example: 

Old Source Configuration (DRB1: QFI=1, DRB2: QFI=2)

New Target Configuration (DRB1: QFI=1, QFI=2) 

BEARER CONTEXT SETUP REQUEST

PDU Session Resource To Setup List

> PDU Session Resource To Setup Item


>> DRB To Setup List 



>>> DRB To Setup Item




>>>> DRB ID: 1



>>>> DRB Data forwarding information Request





>>>>>QoS Flows forwarded on the forwarding tunnel(s)






>>>>>> QoS Flow Mapping Item







>>>>>>> QoS Flow Identifier QFI1 

(note: old configuration indicated as part of forwarding tunnel)



>>>> QoS Flows Information To Be Setup





>>>>> QoS Flow List






>>>>>> QoS Flow Item







>>>>>>> QoS Flow Identifier QFI1
(note: new configuration indicated as part of QoS flow mapping)




>>>>> QoS Flow List






>>>>>> QoS Flow Item







>>>>>>> QoS Flow Identifier QFI2
(note: new configuration indicated as part of QoS flow mapping)


>>> DRB To Setup Item




>>>> DRB ID: 2



>>>> DRB Data forwarding information Request





>>>>>QoS Flows forwarded on the forwarding tunnel(s)






>>>>>> QoS Flow Mapping Item







>>>>>>> QoS Flow Identifier QFI2
(note: old configuration indicated as part of forwarding tunnel)



>>>> QoS Flows Information To Be Setup





>>>>> QoS Flow List






>>>>>> QoS Flow Item







>>>>>>> QoS Flow Identifier QFI-“DUMMY” 
(note: as this IE is mandatory, set any value that is not to be used in the target configuration, in this case any value that is NOT QFI1 or QFI2)


However, at RAN3#113-e meeting, a new Ignore Mapping Rule Indication IE was introduced for purpose of establishing bearer contexts at a gNB-CU-UP without indicating a QFI value associated to it. We believe that this IE is sufficient to deal with the issues listed above. Hence, a slightly updated “Solution 3b” can be considered as a compromise with minor impact to the existing specifications.
Solution 3b

· Reuse IEs that indicate data forwarding tunnel information per DRB to convey the old source configuration (i.e. QoS Flows forwarded on the forwarding tunnel(s) IE within DRB Data Forwarding Information Request IE)
· Reuse existing QoS flow mapping info related IEs to indicate the new target configuration (i.e. QoS Flow List IE within QoS Flows Information To Be Setup IE)

· Reuse Ignore Mapping Rule Indication IE within DRB To Be Setup Item IE with criticality “reject” to indicate to the gNB-CU-UP that a given DRB is only intended to be used for data forwarding purposes, and hence the QoS value indicated in QoS Flows Information To Be Setup IE for that DRB ID needs to be ignored. This requires only small changes to the semantics of the existing IE.
· Via reuse of Ignore Mapping Rule Indication IE, functional backward compatibility is achieved given that the gNB-CU-UP explicitly rejects the bearer setup procedure if it does not support this new functionality. In such case, the gNB-CU-CP can revert to set the bearer contexts in two steps (first old source configuration via Bearer Context Setup procedure, and later on apply the new target configuration via Bearer Context Modification). Similarly, the gNB-CU-UP completely ignores the QoS flow mapping for DRBs that will no longer be used after data forwarding. Therefore, this approach does not incur inconsistencies in mapping configuration between UE/gNB-DU and gNB-CU-UP
· The following depicts the same example as used above with the modified Solution 3b proposed. In this example, DRB 2 is NOT to be used after the data forwarding completed and is not part of the new target configuration.

	Example: 

Old Source Configuration (DRB1: QFI=1, DRB2: QFI=2)

New Target Configuration (DRB1: QFI=1, QFI=2) 

BEARER CONTEXT SETUP REQUEST

PDU Session Resource To Setup List

> PDU Session Resource To Setup Item


>> DRB To Setup List 



>>> DRB To Setup Item




>>>> DRB ID: 1



>>>> DRB Data forwarding information Request





>>>>>QoS Flows forwarded on the forwarding tunnel(s)






>>>>>> QoS Flow Mapping Item







>>>>>>> QoS Flow Identifier QFI1 

(note: old configuration indicated as part of forwarding tunnel)



>>>> QoS Flows Information To Be Setup





>>>>> QoS Flow List






>>>>>> QoS Flow Item







>>>>>>> QoS Flow Identifier QFI1
(note: new configuration indicated as part of QoS flow mapping)




>>>>> QoS Flow List






>>>>>> QoS Flow Item







>>>>>>> QoS Flow Identifier QFI2
(note: new configuration indicated as part of QoS flow mapping)


>>> DRB To Setup Item




>>>> DRB ID: 2



>>>> DRB Data forwarding information Request





>>>>>QoS Flows forwarded on the forwarding tunnel(s)






>>>>>> QoS Flow Mapping Item







>>>>>>> QoS Flow Identifier QFI2
(note: old configuration indicated as part of forwarding tunnel)



>>>> QoS Flows Information To Be Setup





>>>>> QoS Flow List






>>>>>> QoS Flow Item







>>>>>>> QoS Flow Identifier QFI# 
(note: as this IE is mandatory, it needs to be included. However, gNB-CU-CP can set any value, since gNB-CU-UP will ignore the contents regardless of what is indicated due to the Ignore Mapping Rule Indication IE below)



>>>> Ignore Mapping Rule Indication: (true)

(note: signals to the gNB-CU-UP that this DRB (i.e. DRB ID 2 in this example) is not subject to any QoS mapping after data forwarding operations have concluded)


Proposal 1: Adopt Solution 3b to address the scenario of change in QoS to DRB mapping at target gNB during lossless intra-RAT HO. 

2.2 DL QoS Mapping to DRB

At last RAN3 meeting, Ignore Mapping Rule Indication IE was introduced in E1. The main idea was that a gNB-CU-UP should be able to set up a DRB, yet only later set the QoS mapping for it (R3-213630). This was motivated by the scenario depicted in TS 38.300 Annex A.3, in which it is indicated that the QoS is mapped only upon receiving DL data from UPF.

We believe there is a misunderstanding in the function described in Annex A.3. The expectation in RAN2 is that a gNB node receives all necessary QoS flow information in PDU Session Setup/Modify Request and gNB maps it to DRBs. However, it remains a gNB decision when to map the DRB for it. 
However, this does not mean that the DRB can be set with NO QFI associated to it. Instead, it simply means that upon receival of the QoS flow information (QFI) from SMF in the PDU Session Setup/Modify Request, the gNB may either allocate a DRB immediately, or alternatively may wait until data for that QFI is received over NG-U to allocate a DRB. It may then set up a new late DRB for this QFI if so desired, or, allocate the QFI to an existing DRB. In both cases the gNB-CU-CP is already aware of the QFI where data is expected. 

Nevertheless, based on what we believe was a misunderstanding, changes were made to have possibility for gNB-CU-CP establish DRBs with no QoS flow mapped to it at the last RAN3 meeting. We believe this was a mistake that should be addressed. 

Thus, the following changes are proposed

· Changes introduced to have gNB-CU-UP indicate to gNB-CU-CP when DL data is received which does not match any QoS flow are to be kept

· Procedural text and semantics of Ignore Mapping Rule Indication IE should be modified. As mentioned above, the gNB-CU-CP should not set a DRB without a QFI associated to it. However, it may wait until DL data is received to execute the mapping. Hence, the procedural text of semantics of the IE should be modified.

· For backwards compatibility, we can reuse the Ignore Mapping Rule Indication IE and keep the ASN.1, but change the intent to address the lossless Inter-RAT HO case data forwarding instead as proposed in section 2.1.

Proposal 2: Adjust semantics of Ignore Mapping Rule Indication IE to be applicable only to lossless intra-system handover data forwarding scenario. 

3
Conclusions
Proposal 1: Adopt Solution 3b to address the scenario of change in QoS to DRB mapping at target gNB during lossless intra-RAT HO. 

Proposal 2: Adjust semantics of Ignore Mapping Rule Indication IE to be applicable only to lossless intra-system handover data forwarding scenario.

Proposal 3: Agree on introducing the changes proposed in CR in [4] for E1AP.
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