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Introduction
[bookmark: _Toc242573354]In RAN2#109-e, during email discussion [AT109bis-e][210][MOB ASN1] ASN.1 discussion for LTE and NR mobility (Intel/Ericsson), it was discussed but not concluded how to model the CHO failure handling in RRC, and how that would consider legacy UEs. 
Something has been captured in the running CR, but the following highlights the open issue: 
Editor's note: It is FFS if the whole handling on release of spcellConfig, MCG SCells, etc shall be moved to under 1>	else: in 5.3.7.3, i.e. release when reestablishment is triggered. 
In this paper we discuss that FFS. In addition, we also discuss an issue related to the release of MR-DC upon re-establishment.
Discussion
Reestablishment initiation for Release 15 legacy UEs
An NR legacy Rel-15 UE triggers a re-establishment procedure upon different failure cases that can be detected e.g. Radio Link Failure, Handover Failure, etc. when that happens, the UE perform some initiation steps (defined in 5.3.7.2) before performing cell selection, and the steps defined 5.3.7.3 (actions following cell selection while timer T311 is running), as shown below from Release 15 RRC specification TS 38.331 V15.9.0 (2020-03):
************************************************************************************************************************
[bookmark: _Toc20425730][bookmark: _Toc29321126][bookmark: _Toc36219309][bookmark: _Toc36219985][bookmark: _Toc36513405]5.3.7	RRC connection re-establishment
…
[bookmark: _Toc20425732][bookmark: _Toc29321128][bookmark: _Toc36219311][bookmark: _Toc36219987][bookmark: _Toc36513407]5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
…
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	suspend all RBs, except SRB0;
…
1>	release the MCG SCell(s), if configured;
1>	release spCellConfig, if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
1>	release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1>	release overheatingAssistanceConfig, if configured, and stop timer T345, if running;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
[bookmark: _Toc20425733][bookmark: _Toc29321129][bookmark: _Toc36219312][bookmark: _Toc36219988][bookmark: _Toc36513408]5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
1>	start timer T301;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
1>	apply the CCCH configuration as specified in 9.1.1.2;
1>	apply the timeAlignmentTimerCommon included in SIB1;
1>	initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE:	This procedure applies also if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.
************************************************************************************************************************
Two sets of actions have been highlighted above:
· Releasing of dedicated configurations, MAC reset and SRB/DRB suspension, before cell selection;
· Applying default configuration for transmitting an RRC Reestablishment Request;
It is a known fact within RAN2, at least, that the fact that some actions are modelled in RRC in a certain way do not necessarily imply an exact order for steps to be executed. Fundamentally, what matters is what is externally visible and what can be tested. In this particular case, the visible action that actually matters is that the UE deletes some of its dedicated configurations before transmitting an RRC Reestablishment Request, so that it can apply a default configuration for transmitting the message on SRB0, and the fact that it needs to be prepared to be properly reconfigured by the network with the follow up RRCReestablishment and RRCReconfiguration.
[bookmark: _Toc40692939][bookmark: _Toc40797267]In re-establishment initiation a legacy UE needs to transmit RRCReestablishmentRequest using default configuration and before it receives an RRC Reestablishment needs to have deleted some of its dedicated configuration, have bearers suspended and MAC reset.

Reestablishment initiation for CHO capable UEs
As agreed in Release 16, a CHO capable UE upon a failure detection initiates a re-establishment procedure. It was agreed that if upon cell selection while timer T311 is running, if it selects a cell for which it has a stored CHO configuration it applies the RRCReconfiguration; otherwise, it continues with the re-establishment procedure as in legacy case.
A UE selecting a cell for which it has a target candidate CHO configuration (i.e. a RRCReconfiguration) stored do not perform the initiation actions for transmission of a Reestablishment Request, since the UE needs to apply that message on top of its current dedicated configuration.
This is currently captured as follows in the running CR (see R2-2003850):
************************************************************************************************************************
[bookmark: _Toc36756729][bookmark: _Toc36836270][bookmark: _Toc36843247][bookmark: _Toc37067536]5.3.7	RRC connection re-establishment
[bookmark: _Toc36756731][bookmark: _Toc36836272][bookmark: _Toc36843249][bookmark: _Toc37067538]. . .
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
…
Upon initiation of the procedure, the UE shall:
…
1>	if UE is not configured with conditionalReconfiguration:
2>	release spCellConfig, if configured;
[bookmark: _Hlk32573760]2>	suspend all RBs, except SRB0;
[bookmark: _Hlk39213668]2>	release the MCG SCell(s), if configured;
2>	release delayBudgetReportingConfig, if configured;
2>	release overheatingAssistanceConfig, if configured;
Editor's note: It is FFS if the whole handling on release of spcellConfig, MCG SCells, etc shall be moved to under 1>	else: in 5.3.7.3, i.e. release when reestablishment is triggered. 
…
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
[bookmark: _Toc36756732][bookmark: _Toc36836273][bookmark: _Toc36843250][bookmark: _Toc37067539]5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG, and
1>	if attemptCondReconfig is configured; and
1>	if the selected cell is one of the candidate cells which the reconfigurationWithSync is included in the masterCellGroup in VarCondtionalReCconfig:
2>	apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3; 
1>	else:
2>	if UE is configured with conditionalReconfiguration:
3>	release spCellConfig, if configured;
3>	release the MCG SCell(s), if configured;
3>	release delayBudgetReportingConfig, if configured;
3>	release overheatingAssistanceConfig , if configured;
3>	suspend all RBs, except SRB0;
...
2>	initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
************************************************************************************************************************


In our view, this model does not make any sense?! In 5.3.7.2, the UE suspend bearers, deletes dedicated configuration if it is not configured with CHO. Then, in 5.3.7.3, the UE suspend bearers, deletes dedicated configuration if it is was configured with CHO but continue with a re-establishment procedure. Two conditions have been added for the same action, while what really matters is that these actions are performed when re-establishment continues. 
A much simpler text, without these two unnecessary conditions, and the repetition of these release actions in two sub-clauses (5.3.7.2 and 5.3.7.3) is the one below.
[bookmark: _Toc40692944][bookmark: _Toc40797609]Agree on the text proposal i.e. remove the unnecessary conditions, keep the actions in a single sub-clause 5.3.7.3 before re-establishment:
************************************************************************************************************************
5.3.7	RRC connection re-establishment
…
5.3.7.2	Initiation
…
1>	if UE is not configured with conditionalReconfiguration:
2>	release spCellConfig, if configured;
2>	suspend all RBs, except SRB0;




…
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
...
1>	if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG, and
1>	if attemptCondReconfig is configured; and
1>	if the selected cell is one of the candidate cells which the reconfigurationWithSync is included in the masterCellGroup in VarCondtionalReCconfig:
2>	apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3; 
1>	else:
2>	if UE is configured with conditionalReconfiguration:
23>	release spCellConfig, if configured;
2>	release the MCG SCell(s), if configured;
2>	release delayBudgetReportingConfig, if configured;
2>	release overheatingAssistanceConfig , if configured;
3>	suspend all RBs, except SRB0;
2>	remove all the entries within VarConditionalReCconfig, if any;
…
************************************************************************************************************************
The only argument raised in the email discussion was that the following text would impact the legacy UE if the UE does not support CHO. That is not correct. What matter for a legacy UE is that upon performing re-establishment it needs to suspend bearers and delete dedicated configuration, and as long as that is performed before transmission of a Reestablishment Request, as we have shown above, it does not matter if that is done once, twice, three time and multiple sub-clauses. 

CHO execution upon failure and MR-DC
In RAN2#109e the following has been agreed concerning the CHO and MR-DC operation:
Agreements [AT109e][212][MOB]
. . .
7: CHO (MCG) can work together with MR-DC, i.e. receive CHO when MR-DC is configured, and receive SCG addition when CHO condition is configured.
. . . 

And, in RAN2#109-e the following was agreed:
Agreements
. . .
2 We will not preclude SCG configuration in RRC Reconfiguration with conditional reconfiguration. Limit to cases without RAN3 impact.
…

According to the following agreements, a UE may be operating in MR-DC while it is monitoring CHO. And, a stored RRCReconfiguration generated by a target candidate may contain SCG configuration.

When the UE executes CHO upon the fulfillment of the execution condition there is no problem. And the RRC Reconfiguration generated by the target candidate can be applied, including the SCG configuration(s).  
However, a problem exists in case the UE monitoring CHO and operating in MR-DC detects a failure and initiates re-establishment. According to the running CR (see R2-2003850), the UE deletes MR-DC before cell selection as shown below:
************************************************************************************************************************
5.3.7	RRC connection re-establishment
[bookmark: _Toc20425731][bookmark: _Toc29321127][bookmark: _Toc36756730][bookmark: _Toc36836271][bookmark: _Toc36843248][bookmark: _Toc37067537]5.3.7.1	General
…
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
…
Upon initiation of the procedure, the UE shall:
...
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
…
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
… 
5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
...
1>	if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG, and
1>	if attemptCondReconfig is configured; and
1>	if the selected cell is one of the candidate cells which the reconfigurationWithSync is included in the masterCellGroup in VarCondtionalReCconfig:
2>	apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3; 
...
[bookmark: _Toc36756715][bookmark: _Toc36836256][bookmark: _Toc36843233][bookmark: _Toc37067522]5.3.5.10	MR-DC release
The UE shall:
1>	as a result of MR-DC release triggered by E-UTRA or NR:
2>	release SRB3, if established, as specified in 5.3.5.6.2;
2>	release measConfig associated with SCG;
2>	if the UE is configured with NR SCG:
3>	release the SCG configuration as specified in clause 5.3.5.4;
..
************************************************************************************************************************

Thus, if the UE selects a cell for which it has a stored RRC Reconfiguration, it would have deleted MR-DC configurations when it applies the stored RRCReconfiguration (i.e. it would have deleted measConfig associated with SCG, SRB3, and the SCG configuration). That may lead to a configuration mismatch, especially if the target candidate cell has decided to configure MR-DC having the UE’s current configuration for MR-DC as basis (delta signaling), possibly leading to a reconfiguration failure upon CHO execution.
Hence, in order to solve this, the UE operating in MR-DC while having CHO configuration, and initiating re-establishment, only deletes MR-DC upon continue with the re-establishment procedure. 
[bookmark: _Toc40797610]In re-establishment initiation, a UE with CHO configurations does not release MR-DC until it continues performing re-establishment i.e. only after it tries to perform CHO upon cell selection.

[bookmark: _Toc40797611]Agree in the following Text Proposal i.e. perform MR-DC release only after trying to perform CHO and continuing with re-establishment:
************************************************************************************************************************
5.3.7	RRC connection re-establishment
…
5.3.7.2	Initiation
…
1>	if UE is not configured with conditionalReconfiguration:
2>	release spCellConfig, if configured;
2>	suspend all RBs, except SRB0;




…
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
...
1>	if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG, and
1>	if attemptCondReconfig is configured; and
1>	if the selected cell is one of the candidate cells which the reconfigurationWithSync is included in the masterCellGroup in VarCondtionalReCconfig:
2>	apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3; 
1>	else:
2>	if UE is configured with conditionalReconfiguration:
23>	release spCellConfig, if configured;
2>	release the MCG SCell(s), if configured;
2>	release delayBudgetReportingConfig, if configured;
2>	release overheatingAssistanceConfig , if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
3>	suspend all RBs, except SRB0;
2>	remove all the entries within VarConditionalReCconfig, if any;
…
************************************************************************************************************************
Conclusion
In the previous sections we made the following observations: 
Observation 1	In re-establishment initiation a legacy UE needs to transmit RRCReestablishmentRequest using default configuration and before it receives an RRC Reestablishment needs to have deleted some of its dedicated configuration, have bearers suspended and MAC reset.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Agree on the text proposal i.e. remove the unnecessary conditions, keep the actions in a single sub-clause 5.3.7.3 before re-establishment:
Proposal 2	In re-establishment initiation, a UE with CHO configurations does not release MR-DC until it continues performing re-establishment i.e. only after it tries to perform CHO upon cell selection.
Proposal 3	Agree in the following Text Proposal i.e. perform MR-DC release only after trying to perform CHO and continuing with re-establishment:
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