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1 Introduction
[bookmark: _Toc474247438]This document further discusses the DAPS handover failure handling.
2 Discussion
Upon DAPS handover failure and there is no radio link failure in the source PCell, a UE initiates a failure information procedure to indicate the DAPS failure to the network. If there is a radio link failure in the source, the UE performs RRC re-establishment with the cause handoverFailure to indicate the handover failure.
2>	if any DAPS bearer is configured, and radio link failure is not detected in the source PCell, according to subclause 5.3.10.3:
3>	release target PCell configuration;
…
3>	initiate the failure information procedure as specified in subclause 5.7.5 to report DAPS handover failure.
2>	else:
3>	revert back to the UE configuration used in the source PCell;
3>	initiate the connection re-establishment procedure as specified in subclause 5.3.7.

According to section 5.3.10.3 of TS 38.331, a UE starts T310 after it detects “out-of-sync” in the source PCell. After the T310 expires, the UE detects the radio link failure. The T304 may expire after the UE detects “out-of-sync” and before T310 expires (i.e., before a UE detects a radio link failure). Under this situation (i.e., DAPS handover failure and the UE detects out-of-sync in source PCell), the UE may not able to transmit the FailureInformation to thenetwork. According to current standard, we think the UE will postpones the failure information procedure until the UE detects “in-sync”. If the T310 expires before the UE detects “in-sync”, the UE initiates a RRC connection re-establishment procedure. 
Since after a UE detects “in-sync”, it still possible to transmit the FailureInformation message to the network, this UE behavior looks reasonable.  Nevertheless, a UE may set wrong reestablishmentCause according to this UE behavior. According to section 5.3.7.4 of TS 38.331, a UE will set reestablishmentCause to the value otherFailure to indicate the radio link failure under this situation. The wrong reestablishmentCause may cause wrong network behavior (e.g., the network may think this is a too late handover due to radio link failure).
1>	set the reestablishmentCause as follows:
2>	if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.8.2:
3>	set the reestablishmentCause to the value reconfigurationFailure;
2>	else if the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in 5.3.5.8.3 (intra-NR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):
3>	set the reestablishmentCause to the value handoverFailure;
2>	else:
3>	set the reestablishmentCause to the value otherFailure;
[bookmark: _GoBack]Base on above, we propose a UE should set the reestablishmentCause to handoverFailure while the RRC connection re-establishment procedure is caused by a UE unable to transmit the FailureInformation message to indicate DAPS handover failure.
Proposal 1: A UE should set the reestablishmentCause to handoverFailure while the RRC connection re-establishment procedure is caused by a UE unable to transmit the FailureInformation message to indicate DAPS handover failure.

While T310 for the source PCell is running, the UE is unable to transmit the FailureInformation message. In this case, the UE probably would not get in-sync with the source cell and the UE is delayed to recovery the handover failure. Therefore, we think it is better that the UE directly performs a RRC connection re-establishment procedure rather than continuing to try to transmit the FailureInformation message on the source PCell. 
Proposal 2: A UE aborts the failure information procedure upon DAPS handover failure and the T310 for source PCell is running. Under this situation, the UE stops the T310 and initiates a RRC connection re-establishment procedure.

[bookmark: _Ref433086885]3 Conclusion
According to above obvious and discussions, we have following proposals and related text proposals:
Proposal 1: A UE should set the reestablishmentCause to handoverFailure while the RRC connection re-establishment procedure is caused by a UE unable to transmit the FailureInformation message to indicate DAPS handover failure.
Proposal 2: A UE aborts the failure information procedure upon DAPS handover failure and the T310 for source PCell is running. Under this situation, the UE stops the T310 and initiates a RRC connection re-establishment procedure.
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Text Proposal
Text proposal according to proposal 1
[bookmark: _Toc20425734][bookmark: _Toc29321130][bookmark: _Toc36756733][bookmark: _Toc36836274][bookmark: _Toc36843251][bookmark: _Toc37067540]5.3.7.4	Actions related to transmission of RRCReestablishmentRequest message
The UE shall set the contents of RRCReestablishmentRequest message as follows:
1>	if the procedure was initiated due to radio link failure as specified in 5.3.10.3 or handover failure as specified in 5.3.5.8.3:
2>	set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell;
1>	set the ue-Identity as follows:
2>	set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);
2>	set the physCellId to the physical cell identity of the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);
2>	set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:
3>	over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarShortMAC-Input;
3>	with the KRRCint key and integrity protection algorithm that was used in the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases); and
3>	with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
1>	set the reestablishmentCause as follows:
2>	if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.8.2:
3>	set the reestablishmentCause to the value reconfigurationFailure;
2>	else if the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in 5.3.5.8.3 (intra-NR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):
3>	set the reestablishmentCause to the value handoverFailure;
2>	else:
3>	set the reestablishmentCause to the value otherFailure;
NOTE:	A UE should set the reestablishmentCause to handoverFailure while the RRC connection re-establishment procedure is caused by the UE unable to transmit a FailureInformation message to indicate DAPS handover failure
1>	re-establish PDCP for SRB1;
1>	re-establish RLC for SRB1;
1>	apply the specified configuration defined in 9.2.1 for SRB1;
1>	configure lower layers to suspend integrity protection and ciphering for SRB1;
NOTE:	Ciphering is not applied for the subsequent RRCReestablishment message used to resume the connection. An integrity check is performed by lower layers, but merely upon request from RRC.
1>	resume SRB1;
1>	submit the RRCReestablishmentRequest message to lower layers for transmission.

Text proposal according to proposal 2
5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure)
The UE shall:
1>	if T304 of the MCG expires:
2>	release dedicated preambles provided in rach-ConfigDedicated if configured;
2>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;
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, RSRQ and the available SINR, of the source PCell based on the available SSB and CSI-RS measurements collected up to the moment the UE detected handover failure;
3>	set the ssbRLMConfigBitmap and/or csi-rsRLMConfigBitmap in measResultLastServCell to include the radio link monitoring configuration of the source PCell;
3>	for each of the configured measObjectNR in which measurements are available;
4>	if the SS/PBCH block-based measurement quantities are available;
5>	set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells associated to the measObjectNR, other than the source PCell, ordered such that the cell with highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the cell with highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the cell with highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected handover failure;
6>	for each neighbour cell included, include the optional fields that are available;
4>	if the CSI-RS based measurement quantities are available;
5>	set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell, ordered such that the cell with highest CSI-RS RSRP is listed first if CSI-RS RSRP measurement results are available, otherwise the cell with highest CSI-RS RSRQ is listed first if CSI-RS RSRQ measurement results are available, otherwise the cell with highest CSI-RS SINR is listed first, based on the available CSI-RS based measurements collected up to the moment the UE detected handover failure;
6>	for each neighbour cell included, include the optional fields that are available;
3>	for each of the configured EUTRA frequencies in which measurements are available;
4>	set the measResultListEUTRA in measResultNeighCells to include the best measured cells ordered such that the cell with highest RSRP is listed first if RSRP measurement results are available, otherwise the cell with highest RSRQ is listed first, and based on measurements collected up to the moment the UE detected handover failure;
5>	for each neighbour cell included, include the optional fields that are available;
NOTE 0:	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 detailed location information is available, set the content of the LocationInfo as follows:
4>	if available, set the commonLocationInfo to include the detailed location information;
4>	if available, set the bt-LocationInfo to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;
4>	if available, set the wlan-LocationInfo to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;
4>	if available, set the sensor-LocationInfo to include the sensor measurement results;
3>	set the failedPCellId to the global cell identity and tracking area code, 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 and tracking area code of the PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;
3>	set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
3>	set the connectionFailureType to hof;
3>	set the c-RNTI to the C-RNTI used in the source PCell;
3>	set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources used in reconfigurationWithSync procedure;
3>	set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources used in reconfigurationWithSync procedure;
3>	set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to contention based the random-access resources used in reconfigurationWithSync procedure;
3>	set perRAInfoList to indicate random access failure information as specified in 5.3.10.3;
3>	if the msg1-FrequencyStart, msg1-FDM, msg1-SubcarrierSpacing of contention free random access resources are configured differently than corresponding contention based random access resources and if these random access resources are used as part of the successfully executed random access procedure;
4>	set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the contention free random-access resources used in reconfigurationWithSync procedure;
2>	if any DAPS bearer is configured, T310 for the source PCell is not running and radio link failure is not detected in the source PCell, according to subclause 5.3.10.3:
3>	release target PCell configuration;
3>	reset target MAC and release the target MAC configuration;
3>	for each any DAPS bearer:
4>	release the RLC entity and the associated logical channel for the target;
4>	reconfigure the PDCP entity to releaseDAPS as specified in TS 38.323 [5];
3>	for each SRB:
4>	if the masterKeyUpdate was not received:
5>	configure the PDCP entity for the source with state variables continuation as specified in TS 38.323 [5], the state variables as the PDCP entity for the target;
4>	release the PDCP entity for the target;
4>	release the RLC entity and the associated logical channel for the target;
3>	release the physical channel configuration for the target;
3>	revert back to the SDAP configuration used in the source;
3>	discard the keys used in target (the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;
3>	discard any stored RRC messages;
3>	resume suspended SRBs in the source;
3>	for each non DAPS bearer:
4>	revert back to the UE configuration used for the DRB in the source PCell, includes PDCP, RLC states variables, the security configuration and the data stored in transmission and reception buffers in PDCP and RLC entities ;
3>	revert back to the UE measurement configuration used in the source PCell;
3>	initiate the failure information procedure as specified in subclause 5.7.5 to report DAPS handover failure.
2>	else:
3>	revert back to the UE configuration used in the source PCell;
3>	initiate the connection re-establishment procedure as specified in subclause 5.3.7.
NOTE 1:	In the context above, "the UE configuration" includes state variables and parameters of each radio bearer.
1>	else if T304 of a secondary cell group expires:
2>	if MCG transmission is not suspended:
3>	release dedicated preambles provided in rach-ConfigDedicated, if configured;
3>	initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration with sync failure, upon which the RRC reconfiguration procedure ends;
2>	else:
3>	initiate the connection re-establishment procedure as specified in subclause 5.3.7;
1>	else if T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):
2>	reset MAC;
2>	perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.
NOTE 2:	In this clause, the term ‘handover failure’ has been used to refer to ‘reconfiguration with sync failure’.
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