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1	Introduction
At RAN2#107bis, the following was agreed:
Agreements
1	T304 is reused to determine the DAPS handover failure.
2	When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).
3	When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.
4	Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.
5	Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.
6	After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 
8	As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.
9	After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE
10	After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.
11	If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment.
12	The UE has only one RRC state/entity.


This contribution focuses on the second agreement, the “fallback” to source cell after DAPS handover failure, including the following aspects:
· What is the use case for fallback to source cell from a network point of view?
· What happens after fallback?
· What characterizes a good criterion for “source link available”?
· How to shorten the time for preparation of a second handover after fallback?
· Need for network control of fallback

2	Discussion
2.1	Use case for fallback from network point of view
We have argued [1] that sticking to the legacy behaviour at handover failure, i.e. to always perform re-establishment, is in most scenarios the best solution by looking at the whole UE population, also from interruption point of view.  From handover failure statistics in LTE commercial networks, our conclusion is that, in the majority of cases, UE selects a cell different from the source cell after handover failure. And this is even more clear when looking at those scenarios where handover failures are more common, e,g, high speed, small cells, high frequencies.
Nevertheless, given that a fallback to source cell has been agreed with a “source link available” criterion, we should try to make the best out of it. 
When a fallback occurs, from network point of view, it still considered as a handover failure, since the handover to the target cell did not occur as intended (and a handover failure was triggered). The network will be able to distinguish a handover failure that trigger fallback from those that triggered re-establishment. Also, a network vendor may choose to, in the corresponding performance statistics, classify the fallback to source cell as new type of handover failure.
[bookmark: _Toc23956179][bookmark: _Toc24031182]To be able to observe effect of fallback, network statistics would need to differentiate between two kinds of handover failure.
A number of handover failures which would in legacy trigger re-establishment will in the DAPS handover case show up as handover failures which triggered fallback in the statistics. But the total amount of handover failures would not change.
[bookmark: _Hlk23516390]After fallback, the need for handover the UE to a new cell still exists. For example, if the failed DAPS handover was triggered by loosing coverage of the source cell, the coverage of the source cell may be even less after the fallback if the UE was leaving the source cell. So in many cases, e.g. when handover was triggered  at source cell edge, an RLF of the source cell would be declared if the UE would stay in the source cell after fallback. Therefore fallback is only useful, if the UE, once back in the source cell, have a sufficiently good radio link to avoid an immediate RLF.
[bookmark: _Toc23956180][bookmark: _Toc24031183]When handover was triggered at source cell edge, an RLF of the source cell would be declared quickly if the UE remains in the source cell after fallback.
If the fallback results in a high rate of radio link failures for those UEs which performed fallback, then fallback was not useful. From performance statistics point of view, it would be even worse than not to using fallback in the first place, since that not only did the total number of handover failures stay on the same level (even though some of them were classified into a different type of handover failure), but also the rate of radio link failures would increase!
So therefore:
[bookmark: _Toc23956181][bookmark: _Toc24031184]Fallback to source cell is only useful for network if the radio link failure after fallback can be avoided.
The rest of this contribution therefore discusses means to avoid a radio link failure in the source cell after fallback.
2.2	What happens after fallback?
[bookmark: _Hlk23845368]At fallback to source cell after DAPS handover failure, the UE needs to use a some “source cell configuration”. The source cell configuration during DAPS handover is, in the general case, a “reduced” configuration in order to not exceed UE capabilities.  Therefore, after fallback, will the UE use the “full” source cell configuration used before DAPS handover, or the “reduced” source cell configuration used during DAPS handover? When the UE initiates fallback, as the source node is not aware yet that the UE triggered fallback, it still assumes that the UE uses the “reduced” source cell configuration. 
[bookmark: _Toc23956182][bookmark: _Toc24031185]When the UE initiates fallback, the source node still assumes that the UE uses the reduced source cell configuration.
Therefore, the UE cannot revert to the “full” source cell configuration and should stay in the “reduced” source cell configuration.
[bookmark: _Toc23956189][bookmark: _Toc24031191]When initiating fallback to source cell, the UE shall keep the “reduced” source cell configuration (and not revert to the configuration before DAPS handover was initiated).
In [2] we discuss capability coordination for DAPS, with the aim of using one RRC procedure for transmitting both the reduced source cell configuration and target cell configuration to the UE. The reduced source cell configuration is separated from the target cell configuration. The DAPS handover specific information (“HO command”) belongs to the target cell configuration. UE needs to “undo” the target cell configuration (which also includes the handover command) but still apply the reduced source configuration. We can observe:
[bookmark: _Toc23956183][bookmark: _Toc24031186]After fallback, the network typically needs to “upgrade” the “reduced” source cell configuration. 
And, from the discussion in the previous section we also observe:
[bookmark: _Toc23956185][bookmark: _Toc24031187]After fallback to source cell at DAPS handover, depending on what triggered the handover, there is probably still a need for handover of the UE.
Assuming that a new handover of a UE is to be performed after the fallback to source cell, the following needs to happen:
· Optionally, an RRC Reconfiguration of the UE by the serving node: 
· Measurement configuration (not always needed, at least if we assume the UE reverts to the measurement configuration before the DAPS handover)
· [bookmark: _Hlk23845217]Reconfigure into a “full” source cell configuration after DAPS operation. This is not absolutely necessary in order for a new handover to happen, but the potential need for reconfiguration is when UE uses a “reduced” source cell configuration after fallback and at this point the network does in general not know whether a new handover is imminent or not. 
· UE measures on serving cells and neighbor cells
· Triggering of a measurement report and transmission of the report to the serving node
· Serving node prepares a target node for a new handover
· Serving node transmits a handover command to the UE
The time elapsed for performing all the above may easily become houndreds of milliseconds. And for any usefulness of the fallback of this particular UE, RLF should not be triggered during this time (at least not by the same reasons for which the first handover was triggered, e.g. UE is loosing coverage of the source cell). But even if RLF is not tirggered, the source radio link needs to be in good shape to allow for the nesccessary RRC message exchange, including the very last message (HO command). If not, each of these messages would take much longer time, due to retransmissions.
In Figure 1 below, we illustrate a very simplified example with a degrading source cell quality for a UE during a DAPS handover, with fallback, and a second handover attempt. 
[image: ]
[bookmark: _Ref23518390]Figure 1. Example illustrating required source cell quality level at the time of fallback to be able to perform a second handover attempt
In the example in Figure 1, RLF on source cell occurs some time (“Extra time”) after the second handover is started. This “Extra time” should be enough for the handover command to be transmitted to the UE (including potential retransmissions due to the high BLER on the source radio link). Moreover, if the second handover is a DAPS handover, for DAPS operation to be useful, the “Extra time” needs also to incorporate the time for the UE to complete random access in the target cell.  
We observe: 
[bookmark: _Toc23956186][bookmark: _Toc24031188]At the time of fallback, the source cell quality needs to be above a certain level to avoid RLF during the time it takes to prepare a second handover and transmit the second handover command.
[bookmark: _Toc23956187][bookmark: _Toc24031189]If the second handover is a DAPS handover, this quality level also needs to take into acount the time for a random access in the target cell.
In order to mitigate this, we see are main methods:
· By ensuring that the “source link available” criterion is defined to enable the network to perform a second handover after fallback.
· By shorten the time for preparation and execution of the second handover after fallback.
2.3	What characterizes a good criterion for “source link available”?
As per current RAN2 agreements, the UE performs RLM and RLF detection on the source cell until successful random access in the target cell. When RLF is detected in the source cell, the UE drops the source cell and fallback is not possible. The example in Figure 1 clearly illustrates that RLF cannot be used as a reliable criterion for fallback, at least if the network needs to do something useful with the UE after fallback (e.g. perform a second handover). 
[bookmark: _Toc23956188][bookmark: _Toc24031190]Lack of RLF of source cell at the time of fallback is not reliable as criterion to determine whether a second handover after fallback can be performed.
As part of radio link monitoring (RLM) in the UE, the physical layer evaluates the quality of a certain downlink reference signal against two thresholds (Qout, corresponds to 10% BLER, and Qin, corresponds to 2% BLER) in regular intervals (e.g. each 10 ms) and indicates out of sync (OOS) to RRC when the threshold Qout is exceeded and . It indicates “out-of-sync” (OOS) to the RRC layer when the radio link quality is worse than the threshold Qout and “in-sync” (IS) when the radio link quality is better than the threshold Qin. The OOS and IS indications are then processed by RRC, known as the “L3-filtering”. Upon N310 consecutive “out-of-sync” indications from the physical layer, the RRC layer starts a timer  T310. If the physical layer then provides N311 consecutive “in-sync” indications while timer T310 is running, the UE has recovered from a sync problem and stops the timer T310. When the timer T310 expires, a radio link failure (RLF) condition is declared.
We think that the same principle for radio link monitoring and RRC L3 filtering used for RLF condition declaration will work also for determining whether the source cell is good enough for fallback (i.e. as source radio link unavailable criterion). However, the L3 filtering for fallback needs to be done separately from the filtering for RLF purposes. This is since the L3 filtering for fallback needs to ensure a margin to avoid RLF after fallback and therefore “N310, N311 and T310” (or corresponding constants and timer) should be set differently (lower values) for the source radio link unavailable criterion used for fallback than for the criterion used for RLF declaration. Otherwise, RLF may be triggered during a DAPS handover just because the source radio link is “unavailable” for fallback.
If the UE uses this type of L3 filtering for the source radio link unavailable criterion, it needs to be separate from the normal RLF condition declaration. 
[bookmark: _Toc23956190][bookmark: _Toc24031192]Add new a L3 filtering procedure in RRC for out-of-sync and in-sync events for the source radio link unavailable criterion for fallback to source cell at DAPS handover failure.
2.4 Shorten time to prepare the second handover
If the UE keeps the measurement configuration after DAPS handover fallback, it can continue with the measurements already configured. Also, the “upgrade” of the UE configuration is not absolutely necessary for a second handover to happen. So the RRC Reconfiguration after fallback can be skipped.
[bookmark: _Toc24031193][bookmark: _Hlk24026056]RAN2 to confirm that the UE reverts to the measurement configuration before the DAPS handover at fallback to source cell
Whether the “measurement configuration before the DAPS handover” is the configuration provided within the “reduced” source cell configuration or the “full” source cell configuration before the DAPS handover needs also to be discussed, but it should at least be the source cell configuration the UE reverts to after fallback.
The UE may include measurement information in the fallback RRC message. This is an optimization, but may be used by the network to trigger a new handover. It anyway requires that we clearly specify what the UE shall measure during the DAPS handover, taking into account that there may be both a source cell and target cell configuration also for measurements.
2.5	Network control of fallback
DAPS handover fallback is a new feature, and we don’t know how it well it will turn out to work until tested in the field. And in some deployments and/or for some handover cases, RRC re-establishment may be a more reliable option at DAPS handover failure. So therefore, from a network vendor point of view, we strongly desire a possibility to configure the fallback from the network:
· Configuration of the parameters for the L3 filtering used for the source link unavailable criterion in the handover command and in system information.  These are new counters N316 and N317 and timer T316  as they need to be different  from N310, N311 and T310 used for RLF declaration.
· Ability to selectively use and configure fallback in the handover command. For example, to turn on or off fallback during an instance of a DAPS handover.
[bookmark: _Toc23956192][bookmark: _Toc24031194]Add parameters for L3 filtering for the source link unavailable criterion for fallback in the HO command and system information to be used when DAPS is configured.
[bookmark: _Toc23956193][bookmark: _Toc24031195]The parameters for L3 filtering for the source link unavailable criterion for fallback includes counters N316 and N317 and a new timer T316.
[bookmark: _Toc23956194][bookmark: _Toc24031196]Add a flag in the handover command, to indicate whether UE shall apply fallback for DAPS handover.

3 [bookmark: _Ref189046994]Text Proposal
Below is a text proposal to TS 36.331, to illustrate how a specific RLF-type of declaration for source radio link unavailability for fallback at DAPS handover can be added. It is written on top of the 36.331 running CR for LTE mobEnh [3].
[bookmark: _Toc23956195][bookmark: _Toc24031197]RAN2 to consider the RRC text proposal below.

Next change
[bookmark: _Toc20486801]5.3.5.6	T304 expiry (handover failure)
The UE shall:
1>	if T304 expires (handover failure) and daps-HO is not configured; or
1>	if T304 expires (handover failure) and daps-HO is configured and source radio link unavailable for fallback has been declared as specified in 5.3.11:
[bookmark: _GoBack]NOTE 1:	Following T304 expiry any dedicated preamble, if provided within the rach-ConfigDedicated, is not available for use by the UE anymore.
2>	revert back to the configuration used in the source PCell, excluding the configuration configured by the physicalConfigDedicated, the mac-MainConfig and the sps-Config;
NOTE 1a:	In the context above, "the configuration" includes state variables and parameters of each radio bearer. PDCP entities associtated with RLC UM and SRB bearers are reset after the successful RRC connection re-establishment procedure according to clause 5.2 in TS 36.323 [8]. In the above, "the configuration" includes the RB configuration using NR PDCP, if configured (i.e. by nr-RadioBearerConfig1 and nr-RadioBearerConfig2).
2>	store the following handover failure information in VarRLF-Report by setting its fields as follows:
3>	clear the information included in VarRLF-Report, if any;
3>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>	set the measResultLastServCell to include the RSRP and RSRQ, if available, of the source PCell based on measurements collected up to the moment the UE detected handover failure and in accordance with the following;
4>	if the UE includes rsrqResult, include the lastServCellRSRQ-Type;
3>	set the measResultNeighCells to include the best measured cells, other than the source PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected handover failure, and set its fields as follows;
4>	if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;
4>	if the UE includes rsrqResult, include the rsrq-Type;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;
4>	for each neighbour cell included, include the optional fields that are available;
NOTE 2:	The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.
3>	if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;
3>	if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;
3>	if detailed location information is available, set the content of the locationInfo as follows:
4>	include the locationCoordinates;
4>	include the horizontalVelocity, if available;
3>	set the failedPCellId to the global cell identity, if available, and otherwise to the physical cell identity and carrier frequency of the target PCell of the failed handover;
3>	include previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;
3>	set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
3>	set the connectionFailureType to 'hof';
3>	set the c-RNTI to the C-RNTI used in the source PCell;
2>	initiate the connection re-establishment procedure as specified in 5.3.7, upon which the RRC connection reconfiguration procedure ends;
1> else if T304 expires (handover failure) and daps-HO is configured and source radio link unavailable for fallback has not been declared as specified in 5.3.11:
2>	if fallbackToSourceCell is configured:
Editor’s Note: The procedure for UE to return to the source cell and report the DAPS HO failure via the source link, remains to be added.
The UE may discard the handover failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the failure is detected, upon power off or upon detach.
NOTE 3:	E-UTRAN may retrieve the handover failure information using the UE information procedure with rlf-ReportReq set to true, as specified in 5.6.5.3.

Next change
[bookmark: _Toc12745402][bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: _Toc20486862]5.3.10.7	Radio Link Failure Timers and Constants reconfiguration
The UE shall:
1>	if the received rlf-TimersAndConstants is set to release:
[bookmark: OLE_LINK124][bookmark: OLE_LINK125]2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SystemInformationBlockType2 (or SystemInformationBlockType2-NB in NB-IoT);
1>	else:
2>	reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstants;
1>	if the received rlf-TimersAndConstantsSCG is set to release:
2>	stop timer T313, if running, and
2>	release the value of timer t313 as well as constants n313 and n314;
1>	else:
2>	reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstantsSCG;
Next change
5.3.11.1	Detection of physical layer problems in RRC_CONNECTED
The UE shall:
1>	upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while neither T300, T301, T304 nor T311 is running::
1>	if daps-HO is configured, upon receiving N310 consecutive “out-of-sync” indications for the source PCell from lower layers while T304 is running:	Comment by Ericsson: This is for RLF detection, can be kept. Move this to next section?
2>	start timer T310;

1>	upon receiving N313 consecutive "“out-of-sync"” indications for the PSCell from lower layers while T307 is not running:
2>	start T313;
NOTE:	Physical layer monitoring and related autonomous actions do not apply to SCells except for the PSCell.



Next change

[bookmark: _Toc12745419]5.3.11.1b	Detection of physical layer improvements in RRC_CONNECTED
The UE shall:
1>	upon receiving N311 consecutive "early-in-sync" indications for the PCell from lower layers:
2>	start timer T315 with the timer value set to the value of T310;
[bookmark: _Toc12745420]5.3.11.1c	Detection of physical layer problems in source cell during DAPS handover
The UE shall:
1>	if daps-HO is configured, upon receiving N316 consecutive “out-of-sync” indications for the source PCell from lower layers while T304 is running:
2>	start timer T316;
1>	if daps-HO is configured, upon receiving N310 consecutive “out-of-sync” indications for the source PCell from lower layers while T304 is running:
2>	start timer T310;
5.3.11.1d	Recovery of physical layer problems in source cell during DAPS handover
Upon receiving N317 consecutive "in-sync" indications for the source PSCell from lower layers while T316 is running, the UE shall:
1>	stop timer T316;
5.3.11.2	Recovery of physical layer problems

Next change
[bookmark: _Toc12745425]5.3.11.3b	Detection of early-in-sync event
The UE shall:
1>	upon T315 expiry;
2>	consider "early-in-sync" event to be detected and initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10;
5.3.11.4	Detection of source radio link unavailable for fallback during DAPS handover
The UE shall:
1>	upon T316 expiry;
2>	consider source radio link unavailable for fallback to be declared;
[bookmark: _Toc12745426]5.3.12	UE actions upon leaving RRC_CONNECTED or RRC_INACTIVE
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[bookmark: _Toc12745894]

Next change
6.3.4	Mobility control information elements
–	MobilityControlInfo
The IE MobilityControlInfo includes parameters relevant for network controlled mobility to/within E‑UTRA.
MobilityControlInfo information element
-- ASN1START

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
	]]
}

MobilityControlInfo-v10l0 ::=		SEQUENCE {
	additionalSpectrumEmission-v10l0	AdditionalSpectrumEmission-v10l0	OPTIONAL	-- Need ON
}

MobilityControlInfoSCG-r12 ::=		SEQUENCE {
	t307-r12							ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, spare1},
	ue-IdentitySCG-r12					C-RNTI							OPTIONAL,	-- Cond SCGEst,
	rach-ConfigDedicated-r12			RACH-ConfigDedicated			OPTIONAL,	-- Need OP
	cipheringAlgorithmSCG-r12		CipheringAlgorithm-r12		OPTIONAL,	-- Need ON
	...,
	[[	makeBeforeBreakSCG-r14			ENUMERATED {true}				OPTIONAL,	-- Need OR
		rach-SkipSCG-r14				RACH-Skip-r14					OPTIONAL	-- Need OR
	]]
}

MobilityControlInfoV2X-r14 ::=	SEQUENCE {
	v2x-CommTxPoolExceptional-r14		SL-CommResourcePoolV2X-r14		OPTIONAL,		-- Need OR
	v2x-CommRxPool-r14					SL-CommRxPoolListV2X-r14		OPTIONAL,		-- Need OR
	v2x-CommSyncConfig-r14				SL-SyncConfigListV2X-r14		OPTIONAL,		-- Need OR
	cbr-MobilityTxConfigList-r14		SL-CBR-CommonTxConfigList-r14	OPTIONAL		-- Need OR
}

CarrierBandwidthEUTRA ::=			SEQUENCE {
	dl-Bandwidth						ENUMERATED {
												n6, n15, n25, n50, n75, n100, spare10,
												spare9, spare8, spare7, spare6, spare5,
												spare4, spare3, spare2, spare1},
	ul-Bandwidth						ENUMERATED {
												n6, n15, n25, n50, n75, n100, spare10,
												spare9, spare8, spare7, spare6, spare5,
												spare4, spare3, spare2, spare1}	OPTIONAL -- Need OP
}

CarrierFreqEUTRA ::=				SEQUENCE {
	dl-CarrierFreq						ARFCN-ValueEUTRA,
	ul-CarrierFreq						ARFCN-ValueEUTRA				OPTIONAL	-- Cond FDD
}

CarrierFreqEUTRA-v9e0 ::=			SEQUENCE {
	dl-CarrierFreq-v9e0					ARFCN-ValueEUTRA-r9,
	ul-CarrierFreq-v9e0					ARFCN-ValueEUTRA-r9			OPTIONAL	-- Cond FDD
}

RACH-Skip-r14 ::=					SEQUENCE {
	targetTA-r14					CHOICE {
		ta0-r14							NULL,
		mcg-PTAG-r14						NULL,
		scg-PTAG-r14						NULL,
		mcg-STAG-r14					STAG-Id-r11,
		scg-STAG-r14					STAG-Id-r11
	},
	ul-ConfigInfo-r14				SEQUENCE {
		numberOfConfUL-Processes-r14			INTEGER (1..8),
		ul-SchedInterval-r14			ENUMERATED {sf2, sf5, sf10},
		ul-StartSubframe-r14			INTEGER (0..9),
		ul-Grant-r14					BIT STRING (SIZE (16))
	}																OPTIONAL	-- Need OR
}

DAPS-HO-Config-r16 ::=				SEQUENCE {
	listOfDAPS-DRBs-r16				SEQUENCE (SIZE (1.. maxDRB-r15)) OF DRB-Identity		OPTIONAL, – Need FFS
	fallbackToSourceCell-r16		SEQUENCE {
		n316-r16						ENUMERATED {
											n1, n2, n3, n4, n6, n8, n10, n20}				OPTIONAL,
		t316-r16						ENUMERATED {
											ms0, ms50, ms100, ms200, ms500, ms1000, ms2000}	OPTIONAL,
		n317-r16						ENUMERATED {
											n1, n2, n3, n4, n5, n6, n8, n10}				OPTIONAL
	}										OPTIONAL  -- Need FFS
}


-- ASN1STOP

Editor’s Note: The content of the parameter DAPS-HO-Config-r16 is FFS.


Next change

[bookmark: _Toc12746015]6.3.6	Other information elements
[bookmark: _Toc12746046]–	UE-TimersAndConstants
The IE UE-TimersAndConstants contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE.
UE-TimersAndConstants information element
-- ASN1START

UE-TimersAndConstants ::=			SEQUENCE {
	t300								ENUMERATED {
											ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,
											ms2000},
	t301								ENUMERATED {
											ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,
											ms2000},
	t310								ENUMERATED {
											ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
	n310								ENUMERATED {
											n1, n2, n3, n4, n6, n8, n10, n20},
	t311								ENUMERATED {
											ms1000, ms3000, ms5000, ms10000, ms15000,
											ms20000, ms30000},
	n311								ENUMERATED {
											n1, n2, n3, n4, n5, n6, n8, n10},
	...,
	[[	t300-v1310						ENUMERATED {
											ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000,
											ms10000}		OPTIONAL,	-- Need OR
		t301-v1310						ENUMERATED {
											ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000,
											ms10000}		OPTIONAL	-- Need OR
	]],
	[[	t310-v1330							ENUMERATED {ms4000, ms6000}	
															OPTIONAL	-- Need OR
	]],
	[[	t300-r15						ENUMERATED {ms4000, ms6000, ms8000, ms10000, ms15000,
											ms25000, ms40000, ms60000}	OPTIONAL		-- Cond EDT
	]],
	[[	n316-r16						ENUMERATED {
											n1, n2, n3, n4, n6, n8, n10, n20},
		t316-r16						ENUMERATED {
											ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
		n317-r16						ENUMERATED {
											n1, n2, n3, n4, n5, n6, n8, n10}
	]]
}

-- ASN1STOP


Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
[bookmark: _Toc12746232]
Next change
7.3	Timers
[bookmark: _Toc12746233]7.3.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T300
NOTE1

	Transmission of RRCConnectionRequest or RRCConnectionResumeRequest or RRCEarlyDataRequest
	Reception of RRCConnectionSetup, RRCConnectionReject or RRCConnectionResume or RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301
NOTE1

	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment or reception of RRCConnectionRelease including waitTime
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT or upon reception of RRCConnectionReject message for E-UTRA/5GC.
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or
reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover within E-UTRA, handover to E-UTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T306
	Access barred while performing RRC connection establishment for mobile originating CS fallback.
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T307
	Reception of RRCConnectionReconfiguration message including MobilityControlInfoSCG
	Successful completion of random access on the PSCell, upon initiating re-establishment and upon SCG release
	Initiate the SCG failure information procedure as specified in 5.6.13.

	T308
	Access barred due to ACDC while performing RRC connection establishment subject to ACDC
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	Inform upper layers about barring alleviation for ACDC as specified in 5.3.3.7

	T309
	When access attempt is barred at access barring check for an Access Category. The UE shall maintain one instance of this timer per Access Category.
	Upon entering RRC_CONNECTED, upon cell (re)selection, upon reception of RRCConnectionRelease, upon change of PCell while in RRC_CONNECTED, or upon reception of MobilityFromEUTRACommand.
	Perform the actions as specified in 5.3.16.4.

	T310
NOTE1
NOTE2
	Upon detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated and the UE is not a NB-IoT UE that supports RRC connection re-establishment for the Control Plane CIoT EPS optimisation: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311
NOTE1
	[bookmark: OLE_LINK35][bookmark: OLE_LINK37]Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T312
NOTE2
	Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure, upon initiating the connection re-establishment procedure, and upon the expiry of T310
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure

	T313
NOTE2
	Upon detecting physical layer problems for the PSCell i.e. upon receiving N313 consecutive out-of-sync indications from lower layers
	Upon receiving N314 consecutive in-sync indications from lower layers for the PSCell, upon initiating the connection re-establishment procedure, upon SCG release and upon receiving RRCConnectionReconfiguration including MobilityControlInfoSCG
	Inform E-UTRAN about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.6.13.

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, when the UE enters RRC_IDLE from RRC_INACTIVE, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT) , or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI and upon detecting that a cell is not broadcasting SIB1.
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId

	T322
NOTE1
	Upon receiving redirectedCarrierOffsetDedicated included in RedirectedCarrierInfo
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT, or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT
	Release redirectedCarrierOffsetDedicated.

	T325
	Timer (re)started upon receiving RRCConnectionReject message with deprioritisationTimer.
	
	Stop deprioritisation of all frequencies or E-UTRA signalled by RRCConnectionReject.

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.6.6.4

	T331
	Upon receiving RRCConnectionRelease message including measIdleConfig.
	Upon receiving RRCConnectionSetup, RRCConnectionResume or, if validityArea is configured, upon reselecting to cell that does not belong to validityArea.
	Release the stored VarMeasIdleConfig. 

	T340
NOTE2
	Upon transmitting UEAssistanceInformation message with powerPrefIndication set to normal
	Upon initiating the connection re-establishment procedure
	No action.

	T341
NOTE2
	Upon transmitting UEAssistanceInformation message with bw-Preference.
	Upon resuming an RRC connection or upon initiating the connection re-establishment procedure
	No action.

	T342
NOTE2
	Upon transmitting DelayBudgetReport message.
	Upon initiating the connection re-establishment and connection resume procedures
	No action.

	T350
	Upon entering RRC_IDLE if t350 has been received in wlan-OffloadInfo.
	Upon entering RRC_CONNECTED, or upon cell reselection.
	 Perform the actions specified in 5.6.12.4.

	T351
	Reception of RRCConnectionReconfiguration message including the associationTimer in WLAN-MobilityConfig.
	Upon successful connection to WLAN, upon WLAN connection failure, upon leaving RRC_CONNECTED, upon triggering the handover procedure, or upon initiating the connection re-establishment procedure.
	Perform WLAN Connection Status Reporting specified in 5.6.15.2.

	T360
	Upon performing the redistribution target selection as specified in TS 36.304 [4].
	Upon entering RRC_CONNECTED, upon receiving a Paging message including redistributionIndication; upon reselecting a cell not belonging to the redistribution target.
	Stop considering a frequency or cell to be redistribution target, and perform the redistribution target selection if the condition specified in TS 36.304 [4] is met.

	T370
	Upon receiving SL-DiscConfig including a discSysInfoToReportConfig set to setup.
	Upon initiating the transmission of SidelinkUEInformation including discSysInfoReportFreqList, upon receiving SL-DiscConfig including discSysInfoToReportConfig set to release, upon handover and re-establishment.
	Release discSysInfoToReportConfig.

	T314
NOTE2
	Upon early detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive "early-out-of-sync" indications from lower layers.
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	Initiate the UE Assistance Information procedure to report early detection of physical layer problems in accordance with 5.6.10.

	T315
NOTE2
	Upon detecting physical layer improvements of the PCell i.e. upon receiving N311 consecutive "early-in-sync" indications from lower layers.
	Upon receiving N310 consecutive "early-out-of-sync" indications from lower layers for the PCell.
	Initiate the UE Assistance Information procedure to report detection of physical layer improvements in accordance with 5.6.10.

	T316
	Upon detecting physical layer problems for the source PCell during DAPS handover i.e. upon receiving N316 consecutive out-of-sync indications from lower layers
	Upon receiving N317 consecutive in-sync indications from lower layers for the source PCell during DAPS handover.
	Consider source radio link unavailable for fallback to be declared.

	T343
NOTE2
	Upon transmitting UEAssistanceInformation message with RLM-Report including earlyOutOfSync.
	Upon initiating the connection re-establishment procedure
	No action.

	T344
NOTE2
	Upon transmitting UEAssistanceInformation message with RLM-Report including earlyInSync.
	Upon initiating the connection re-establishment procedure
	No action.

	T345	
	Upon transmitting UEAssistanceInformation message with overheatingAssistance 
	Upon initiating the connection re-establishment procedure
	No action.

	T380
	Upon reception of periodic-RNAU-timer in RRCConnectionRelease.
	Upon reception of RRCConnectionResume, RRCConnectionRelease or RRCConnectionSetup.
	Initiate the RAN notification area update procedure

	NOTE1:	Only the timers marked with "NOTE1" are applicable to NB-IoT.
NOTE2:	The behaviour as specified in 7.3.2 applies.



[bookmark: _Toc12746234]7.3.2	Timer handling
When the UE applies zero value for a timer, the timer shall be started and immediately expire unless explicitly stated otherwise.
[bookmark: _Toc12746235]7.4	Constants
	Constant
	Usage

	N310
	Maximum number of consecutive "out-of-sync" or "early-out-of-sync" indications for the PCell received from lower layers

	N311
	Maximum number of consecutive "in-sync" or "early-in-sync" indications for the PCell received from lower layers

	N313
	Maximum number of consecutive "out-of-sync" indications for the PSCell received from lower layers

	N314
	Maximum number of consecutive "in-sync" indications for the PSCell received from lower layers

	N316
	Maximum number of consecutive "out-of-sync" indications for the source PCell during DAPS handover received from lower layers

	N317
	Maximum number of consecutive "in-sync" indications for the source PCell during DAPS handover received from lower layers


4	Conclusion
In the previous sections we made the following observations: 
Observation 1	To be able to observe effect of fallback, network statistics would need to differentiate between two kinds of handover failure.
Observation 2	When handover was triggered at source cell edge, an RLF of the source cell would be declared quickly if the UE remains in the source cell after fallback.
Observation 3	Fallback to source cell is only useful for network if the radio link failure after fallback can be avoided.
Observation 4	When the UE initiates fallback, the source node still assumes that the UE uses the reduced source cell configuration.
Observation 5	After fallback, the network typically needs to “upgrade” the “reduced” source cell configuration.
Observation 6	After fallback to source cell at DAPS handover, depending on what triggered the handover, there is probably still a need for handover of the UE.
Observation 7	At the time of fallback, the source cell quality needs to be above a certain level to avoid RLF during the time it takes to prepare a second handover and transmit the second handover command.
Observation 8	If the second handover is a DAPS handover, this quality level also needs to take into acount the time for a random access in the target cell.
Observation 9	Lack of RLF of source cell at the time of fallback is not reliable as criterion to determine whether a second handover after fallback can be performed.


Based on the discussion in the previous sections we propose the following:
Proposal 1	When initiating fallback to source cell, the UE shall keep the “reduced” source cell configuration (and not revert to the configuration before DAPS handover was initiated).
Proposal 2	Add new a L3 filtering procedure in RRC for out-of-sync and in-sync events for the source radio link unavailable criterion for fallback to source cell at DAPS handover failure.
Proposal 3	RAN2 to confirm that the UE reverts to the measurement configuration before the DAPS handover at fallback to source cell
Proposal 4	Add parameters for L3 filtering for the source link unavailable criterion for fallback in the HO command and system information to be used when DAPS is configured.
Proposal 5	The parameters for L3 filtering for the source link unavailable criterion for fallback includes counters N316 and N317 and a new timer T316.
Proposal 6	Add a flag in the handover command, to indicate whether UE shall apply fallback for DAPS handover.
Proposal 7	RAN2 to consider the RRC text proposal below.
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