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1. Introduction 
In RAN2#107bis, the below agreement was made:
    “DAPS configuration per DRB is agreed as working assumption as long as the specification impact is small”
In this document we discuss the procedural changes to support configuration of DAPS HO per DRB, and, failure handling for per DRB DAPS HO. 
2. Discussion
UE can signal in the DAPS HO capability for the max. number of supported MBB bearers or even request which specific bearers to consider for DAPS HO. Source gNB and target gNB consider UE capability and choose which DRBs are to be configured for DAPS HO and not all DRBs corresponding to the UE. The remaining DRBs not configured with DAPS HO will be handled as traditional HO DRBs.  In some cases, where all the DRBs for a UE need reduced user data interruption during HO, it is efficient to configure DAPS HO per UE. Thus, it is beneficial to keep the support for per UE DAPS HO configuration and use per DRB DAPS HO optionally as needed.
[bookmark: _Ref20551439]Proposal 1. Consider supporting per DRB DAPS HO in addition to per UE DAPS HO, i.e. configure DAPS HO only for DRBs that requires reduced user data interruption. 
[bookmark: _Ref20839797]Proposal 2. UE indicates the max. number of DAPS HO DRBs support as part of the MBB HO capability, and, further indicate the preference on the specific DRBs which need to be supported for DAPS HO.
2.1 Per DRB DAPS HO configuration
In order to support the per DRB DAPS HO configuration, network includes a flag in each DRB configuration to indicate whether DAPS HO is supported or not. Below is the RadioBearerConfig IE from TS 38.331, that is included in the RRC Reconfiguration message sent to the UE for handover. This IE is used to add, modify and release signalling and/or data radio bearers and is the appropriate place to indicate whether a DRB should be supported with DAPS HO. In the ‘DRB-ToAddMod’ field highlighted below, introduce a flag ‘daps-ho’ to be set to TRUE only for DRBs that need to be supported with DAPS HO and set to FALSE for other DRBs. Also, reestablishPDCP field should be set to FALSE for DRBs that need to be supported with DAPS HO.
[bookmark: _Ref20551443]Proposal 3. Introduce a flag ‘daps-ho’ in the ‘DRB-ToAddMod’ field to be set to TRUE only for DAPS HO DRBs and set to FALSE for other DRBs. 
[bookmark: _Ref20551450]Proposal 4. Always set ‘reestablishPDCP’ field in the ‘DRB-ToAddMod’ field to FALSE for DAPS HO DRBs. 
RadioBearerConfig information element
-- ASN1START
-- TAG-RADIO-BEARER-CONFIG-START

RadioBearerConfig ::=                   SEQUENCE {
    srb-ToAddModList                        SRB-ToAddModList                                        OPTIONAL,   -- Cond HO-Conn
    srb3-ToRelease                          ENUMERATED{true}                                        OPTIONAL,   -- Need N
    drb-ToAddModList                        DRB-ToAddModList                                        OPTIONAL,   -- Cond HO-toNR
    drb-ToReleaseList                       DRB-ToReleaseList                                       OPTIONAL,   -- Need N
    securityConfig                          SecurityConfig                                          OPTIONAL,   -- Need M
    ...
}

SRB-ToAddModList ::=                    SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod
SRB-ToAddMod ::=                        SEQUENCE {
    srb-Identity                            SRB-Identity,
    reestablishPDCP                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    discardOnPDCP                           ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...
}

DRB-ToAddModList ::=                    SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddMod ::=                        SEQUENCE {
    cnAssociation                           CHOICE {
        eps-BearerIdentity                      INTEGER (0..15),                                                -- EPS-DRB-Setup
        sdap-Config                             SDAP-Config                                                     -- 5GC
    }                                                                                               OPTIONAL,   -- Cond DRBSetup
    drb-Identity                            DRB-Identity,
    reestablishPDCP                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    recoverPDCP                             ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...
}
DRB-ToReleaseList ::=                   SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

SecurityConfig ::=                      SEQUENCE {
    securityAlgorithmConfig                 SecurityAlgorithmConfig                                 OPTIONAL,   -- Cond RBTermChange
    keyToUse                                ENUMERATED{master, secondary}                           OPTIONAL,   -- Cond RBTermChange
    ...
}



-- TAG-RADIO-BEARER-CONFIG-STOP
-- ASN1STOP
On receiving a RRC Reconfiguration message with some DRBs configured for DAPS HO and other non-DAPS DRBs, the UE will stop transmitting any data to the source for non-DAPS DRBs including HARQ retx, RLC control PDUs, after receiving HO command and resume only after HO success over the target connection. 
For the DAPS DRBs, UE will follow the DAPS HO procedures, i.e. support transmitting/receiving any data on the source while establishing the target connection and until the source connection is released.
[bookmark: _Ref20839808]Proposal 5. Like traditional HO, UE will stop transmitting/receiving data (including HARQ retx, RLC control PDUs) on the source connection for the non-DAPS DRBs, after receiving the HO command. 
[bookmark: _Ref20839812]Proposal 6. Like traditional HO, UE resumes transmitting/receiving data on the target connection for the non-DAPS DRBs, after successful HO to the target gNB. 
2.2 Per DRB DAPS HO failure handling 
In RAN2#107bis, multiple agreements were made on the fallback to source connection when the target connection fails for DAPS HO. We think that similar behaviour can be supported for per DRB DAPS HO as well, as RLF handling is per connection and not per DRB.
On detecting an HO Failure (i.e. T304 expiry) or on detecting RLF on target cell connection (while the source cell connection is active) HO, UE will declare RLF on target connection but not trigger RRC reestablishment and operate using the source cell connection. As UE falls back to source connection, both DAPS HO DRBs and non-DAPS HO DRBs have to be restored back on the source connection with the source connection configuration. This requires the UE to maintain the source connection configuration for non-DAPS HO DRBs even though the source connection DRB is not maintained for these DRBs during HO.
[bookmark: _Ref20551454][bookmark: _Ref536803048]Proposal 7. During a per DRB DAPS HO, UE maintains the source connection configuration for non-DAPS HO DRBs. 
[bookmark: _Ref20551458][bookmark: _Ref536803049]Proposal 8. On detecting a HO Failure (i.e. T304 expiry) or on detecting RLF on target cell connection (while the source cell connection is active) during per DRB DAPS HO, UE will follow the below procedures:
· declare RLF on target connection but not trigger RRC reestablishment 
· fallback to source connection and operate both non-DAPS-DRBs and DAPS-DRBs using the source cell connection configuration
· sends Radio Link Failure information to the source cell including an appropriate failure cause and any available target cell Measurement results.
[bookmark: _Ref20551463][bookmark: _Ref20551805]Proposal 9. UE trigger RRC Reestablishment during per DRB DAPS HO, only when both the source cell connection and target cell connection fails (due to RLF or DAPS HO failure).
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Proposal 1. Consider supporting per DRB DAPS HO in addition to per UE DAPS HO, i.e. configure DAPS HO only for DRBs that requires reduced user data interruption.
Proposal 2. UE indicates the max. number of DAPS HO DRBs support as part of the MBB HO capability, and, further indicate the preference on the specific DRBs which need to be supported for DAPS HO.
Proposal 3. Introduce a flag ‘daps-ho’ in the ‘DRB-ToAddMod’ field to be set to TRUE only for DAPS HO DRBs and set to FALSE for other DRBs.
Proposal 4. Always set ‘reestablishPDCP’ field in the ‘DRB-ToAddMod’ field to FALSE for DAPS HO DRBs.
Proposal 5. Like traditional HO, UE will stop transmitting/receiving data (including HARQ retx, RLC control PDUs) on the source connection for the non-DAPS DRBs, after receiving the HO command.
Proposal 6. Like traditional HO, UE resumes transmitting/receiving data on the target connection for the non-DAPS DRBs, after successful HO to the target gNB.
Proposal 7. During a per DRB DAPS HO, UE maintains the source connection configuration for non-DAPS HO DRBs.
Proposal 8. On detecting a HO Failure (i.e. T304 expiry) or on detecting RLF on target cell connection (while the source cell connection is active) during per DRB DAPS HO, UE will follow the below procedures:
· declare RLF on target connection but not trigger RRC reestablishment 
· fallback to source connection and operate both non-DAPS-DRBs and DAPS-DRBs using the source cell connection configuration
· sends Radio Link Failure information to the source cell including an appropriate failure cause and any available target cell Measurement results.
Proposal 9. UE trigger RRC Reestablishment during per DRB DAPS HO, only when both the source cell connection and target cell connection fails (due to RLF or DAPS HO failure).
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