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1	Introduction
At RAN2#105bis, the following working assumption was made:
Working assumption
[bookmark: _Hlk24023134]19	DAPS configuration per DRB is agreed as working assumption as long as the specification impact is small. 

This contribution discusses potential unresolved issues regarding configuration of DAPS per DRB during handover:
1. Intention with the configuration of DAPS handover per DRB
2. What happens with the DRBs not configured for DAPS during DAPS handover?
3. What happens with the DRBs not configured for DAPS after fallback to source cell at DAPS handover?
4. Additions / modifications / release of DRBs during DAPS handover
5. How to specify DAPS configuration per DRB in the RRC handover command
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk23688463]2.1	Intention with the configuration of DAPS handover per DRB
We understand that configuration of DAPS handover per DRB would imply the following for the handover procedure (reconfiguration with sync in NR, reconfiguration including mobilityControlInfo in LTE) with a mix of DRBs configured and not configured for DAPS:
1. a DRB configured for DAPS uses the dual active protocol stack solution to reach (close to) 0ms user data interruption
2. a DRB not configured for DAPS uses “legacy handover” (whatever that means)
This introduces naturally a flexibility, so DAPS is only used for those bearers which actually need it. But potentially also a complexity.
We propose that a DRB not configured for DAPS will undergo the same limitations as for legacy handover even if other bearers are configured for DAPS at the handover. If not, there is no value of configure certain bearers to not use DAPS.
[bookmark: _Toc24040984]Main principle should be that a DRB not configured for DAPS undergoes the same limitations as for legacy handover even if other bearers are configured for DAPS at the handover.
[bookmark: _Hlk24009960]2.2	What happens with the DRBs not configured for DAPS during DAPS handover?
[bookmark: _Hlk23942201]As a DRB not configured for DAPS uses “legacy handover”, communication with source should not be possible after the UE has received the HO command (LTE Rel-14 Make-Before-Break excluded). At legacy handover, MAC is reset and then the UE will not receive any data from the source. But during DAPS handover, MAC for source cell is kept running to be able to transmit/receive data. The UE should be prevented to use the DRBs not configured for DAPS in source cell during DAPS handover. This is performed by associating RLC entities for the DRBs not configured for DAPS with the target cell.
[bookmark: _Toc24041015]If the UE associates the DRBs not configured for DAPS with the target cell, these cannot be used in the source cell during DAPS handover.
During the DAPS handover, the UE is typically configured with limited source and target cell configuration. This affects also the DRBs not configured for DAPS, at least the reduced target configuration used after the UE connected to the target. For example, number of Scells are less and probably no SCG will be configured. So a DRBs not configured for DAPS will typically use a lower data rate initially when connecting to the target, than for a legacy handover, until UE is reconfigured to use “full target configuration”. We observe:
[bookmark: _Toc24041016]Also the DRBs not configured for DAPS will suffer from the reduced target configuration during a DAPS handover. This is a limitation compared with legacy handover.
[bookmark: _Hlk24023735]2.3	What happens with the DRBs not configured for DAPS after fallback to source cell at DAPS handover?
During legacy handover, at T304 expiry UE always performs re-establishment. The UE reverts to the source cell configuration (with a few exceptions, such as physical layer). Depending on which cell the UE selects, the UE may be known by the network or not. During the re-establishment, network has the options to either perform a delta configuration or a full configuration. 
[bookmark: _Hlk23844968]At fallback to source cell after DAPS handover failure, UE would also “revert to a source cell configuration”. In [2] we argue that when performing fallback, the UE may need to use the “reduced” source cell configuration, since the source node still would assume this when the UE transmits the RRC message to the network during fallback. During fallback, UE will “undo” the target cell configuration (which also includes the handover command) but still apply the “reduced” source configuration. Then, as the source gNB/eNB still maintains the source cell UE configuration, it should be able to reconfigure the UE.
[bookmark: _Hlk24022908]However, during DAPS handover, the DRBs not configured for DAPS will be associated with the target cell. At fallback, these need to be re-associated with the source cell and how this is done needs to be specified in RRC. Naturally also the DRBs configured for DAPS needs to be associated with the source cell after fallback.
So, a similar behaviour is possible for the DRBs not configured for DAPS at fallback as for handover failure at legacy handover (for the case the UE selected the source cell at cell selection and re-establishment after legacy handover failure).  
[bookmark: _Toc24041017][bookmark: _GoBack]It is probably possible to specify that a DRB not configured for DAPS to be associated with source cell after fallback, if the UE keeps the source cell configuration.
[bookmark: _Toc24040985]RAN2 to study how to re-associate DRBs with the source cell after fallback to source cell, including the DRBs configured for DAPS.
[bookmark: _Hlk24023747]2.4	Additions / modifications / release of DRBs during DAPS handover
The network may choose to add, remove or modify DRBs during a DAPS handover.
· A DRB added during the handover can not use DAPS. If the network configures this DRB for DAPS handover, this is an invalid and unsupported case.
· A DRB deleted during the handover can not use DAPS since it is not present in the target configuration.
· May a DRB modified during the handover be configured for DAPS?. For example, the source and target cell RLC configurations for the same DRB are different, or PDCP reconfiguration of a DAPS DRB.
[bookmark: _Toc24040986]RAN2 to discuss if reconfiguration of a DRBs configured for DAPS during handover shall be supported in the specification.
A simple principle would be that a DRB configured for DAPS should exist in both source and target configurations and the DRB configuration should be the same for source and target.
[bookmark: _Hlk24023759][bookmark: _Hlk24024189][bookmark: _Hlk24024290]2.5	How to specify DAPS configuration per DRB in the RRC handover command
From the running CRs on 36.331 and 38.331, we note that there are two main approaches on how to specify which DRBs that are configured in the handover command in RRC:
In the 36.331 running CR, an optional struct daps-HO is added in MobilityControlInfo, with a list of DRBs for which DAPS is to be used, as follows:
MobilityControlInfo ::=		SEQUENCE {
	targetPhysCellId					PhysCellId,
	carrierFreq							CarrierFreqEUTRA					OPTIONAL,	-- Cond HO-toEUTRA2
	carrierBandwidth					CarrierBandwidthEUTRA				OPTIONAL,	-- Cond HO-toEUTRA
	additionalSpectrumEmission			AdditionalSpectrumEmission			OPTIONAL,	-- Cond HO-toEUTRA
	t304								ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, ms10000-v1310},
	newUE-Identity						C-RNTI,
	radioResourceConfigCommon			RadioResourceConfigCommon,
	rach-ConfigDedicated				RACH-ConfigDedicated				OPTIONAL,	-- Need OP
	...,
	[[	carrierFreq-v9e0				CarrierFreqEUTRA-v9e0				OPTIONAL	-- Need ON
	]],
	[[	drb-ContinueROHC-r11			ENUMERATED {true}					OPTIONAL	-- Cond HO
	]],
	[[	mobilityControlInfoV2X-r14	MobilityControlInfoV2X-r14				OPTIONAL,	-- Need ON
		handoverWithoutWT-Change-r14	ENUMERATED {keepLWA-Config, sendEndMarker}	OPTIONAL,	-- Cond HO
		makeBeforeBreak-r14				ENUMERATED {true}					OPTIONAL,	-- Need OR
		rach-Skip-r14					RACH-Skip-r14						OPTIONAL,	-- Need OR
		sameSFN-Indication-r14			ENUMERATED {true}					OPTIONAL	-- Cond HO-SFNsynced
	]],
	[[
		mib-RepetitionStatus-r14		BOOLEAN								OPTIONAL,	-- Need OR
		schedulingInfoSIB1-BR-r14		INTEGER (0..31)						OPTIONAL	-- Cond HO-SFNsynced
	]],
	[[	daps-HO-r16		DAPS-HO-Config-r16							OPTIONAL	-- Need FFS
	]]
}


DAPS-HO-Config-r16 ::=				SEQUENCE {
	listOfDAPS-DRBs-r16				SEQUENCE (SIZE (1.. maxDRB-r15)) OF DRB-Identity		OPTIONAL – Need FFS
}




In the 38.331 running CR, a DAPS flag dapsHO-Config is added in the DRB-ToAddMod, as follows:
DRB-ToAddMod ::=                        SEQUENCE {
    cnAssociation                           CHOICE {
        eps-BearerIdentity                      INTEGER (0..15),
        sdap-Config                             SDAP-Config
    }                                                                                               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
    ...,
	[[
	dapsHO-Config-r16                       ENUMERATED{true}                                        OPTIONAL      --Need N
	]]
}

Each of these approaches have benefits and drawbacks: 
· The approach used in the LTE running CR has the advantage when all the DRBs are configured for DAPS, then there is no need to include any list. It is optional and if it is not included, then all DRBs are configured for DAPS – which should be the typical case. This approach also has the advantage that if other parameters are needed specifically for DAPS, also parameters added in future releases, e.g. DAPS specific timer values, they can be included in the same struct. Also, if RAN2 concludes that it is not feasible to configure DAPS per DRB (e.g. because of high specification impact) this approach can still be used (but the list of DRBs inside the struct would be removed). 
· The approach in the NR running CR is suitable in the cases where DRB-ToAddMod (for at least DRBs configured for DAPS) are anyway included, assuming there will never be any DAPS HO configuration that is not DRB specific. It also has an advantage if there are more DAPS configuration on DRB level. This then however requires that the field is changed into a struct. It has a major disadvantage, that DRB-ToAddMod has to be provided even if the DAPS bearers are not modified (which they shouldn’t or at least should not need to be as per above discussion).

[bookmark: _Toc24040987]RAN2 to select which approach to use when specifying DAPS configuration per DRB in the RRC handover command.

4	Conclusion
In the previous sections we made the following observations: 
Observation 1	If the UE associates the DRBs not configured for DAPS with the target cell, these cannot be used in the source cell during DAPS handover.
Observation 2	Also the DRBs not configured for DAPS will suffer from the reduced target configuration during a DAPS handover. This is a limitation compared with legacy handover.
Observation 3	It is probably possible to specify that a DRB not configured for DAPS to be associated with source cell after fallback, if the UE keeps the source cell configuration.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Main principle should be that a DRB not configured for DAPS undergoes the same limitations as for legacy handover even if other bearers are configured for DAPS at the handover.
Proposal 2	RAN2 to study how to re-associate DRBs with the source cell after fallback to source cell, including the DRBs configured for DAPS.
Proposal 3	RAN2 to discuss if reconfiguration of a DRBs configured for DAPS during handover shall be supported in the specification.
Proposal 4	RAN2 to select which approach to use when specifying DAPS configuration per DRB in the RRC handover command.
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