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1	Introduction
In RAN2#109e the following has been agreed concerning the CHO and handling timer T312:
Agreements [AT109e][212][MOB]
. . . 
18: T312 is not stopped upon the reception of RRC Reconfiguration with cho-Config; Do not need additional change. 
19: T312 is stopped upon the execution of CHO; Do not need to change specification. 
20: CHO based RLF failure handling is also applied for RLF caused by the expiry of T312; Do not need to change specification.

In the email discussion [Post109e#12][MOB] Resolving open issues for CHO [1], due to the lack of important open issues for CHO, some companies started to discuss whether CHO and MCG failure reporting could be configured simultaneously and, if so, what would be the UE behaviour in various scenarios. 
This paper proposes a way forward in case companies insist in having the possibility to configure these features simultaneously. In addition, we discuss the relation with timer T312. 
[bookmark: _Ref178064866]2	Discussion
In Rel-16, MCG failure reporting has been introduced for the case a UE operating in MR-DC detects an MCG RLF. This, instead of performing re-establishment (as Rel-15 determines) the UE would start a timer (timer T316) and transmit an MCG failure report via the SCG, to possibly receive an RRC message from the network (e.g. an RRCReconfiguration, RRCRelease with redirect, etc.). If the UE receives a message from the network, timer T316 stops. If timer T316 expires the UE initiates a re-establishment procedure.
The UE behavior related to MCG Failure reporting feature is specified as follows (R2-2002392 [2]):
***************************************************************************************************************************
[bookmark: _Toc20425748][bookmark: _Toc29321144][bookmark: _Hlk514301762]5.3.10	Radio link failure related actions
[bookmark: _Toc20425751][bookmark: _Toc29321147]5.3.10.3	Detection of radio link failure
The UE shall:
[bookmark: _Hlk34036072]1>	upon T310 expiry in PCell; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
2>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the MCG i.e. RLF;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
3>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
[bookmark: _Hlk34036311]4>	if T316 is configured; and
4> if SCG transmission is not suspended; and 
4> if PSCell change is not ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
5> initiate the MCG failure information procedure as specified in 5.7.y to report MCG radio link failure.
4> else:
54>	initiate the connection re-establishment procedure as specified in 5.3.7.
. . . 
5.7.y	MCG failure information
5.7.y.1	 General


Figure 5.7.y.1-1: MCG failure information
. . . 
5.7.y.4 Actions related to transmission of MCGFailureInformation message
The UE shall set the contents of the MCGFailureInformation message as follows:

. . .
The UE shall:

1> start timer T316;
1>	if SRB1 is configured as split SRB:
2>	submit the MCGFailureInformation message to lower layers for transmission via SRB1, upon which the procedure ends;
2>	else (i.e. SRB3 configured):
3>	submit the MCGFailureInformation message to lower layers for transmission embedded in NR RRC message ULInformationTransferMRDC via SRB3 as specified in 5.7.2a.3.
5.7.y.5	T316 expiry
The UE shall:

1>	if T316 expires:
2>	initiate the connection re-establishment procedure as specified in 5.3.7.
***************************************************************************************************************************

It is worth reminding that the whole point of CHO is to avoid the UE to experience an MCG RLF. Thus, if CHO is properly configured, the chances that an MCG failure will occur should be reduced and become a rare event. Hence, even if it would be possible to configure both an MCG failure report and CHO, for a UE operating in MR-DC, the UE triggering an MCG failure report would be a very rare event.  
[bookmark: _Toc37340183]An MCG RLF should become a rare even if CHO is properly configured.

However, very rare does not mean impossible. Hence, let us assume that it happens, especially if network is not properly optimized. In that case, while the UE is monitoring CHO for a set of target candidate cells, an MCG RLF may be detected. In that case, as shown above, the UE starts timer T316 and reports MCG failure information via the SCG. 
[bookmark: _Toc37340184]Upon MCG RLF, UE starts timer T316 and reports MCG failure information, regardless if the UE is monitoring CHO.

The intended behavior for MCG failure reporting was that while timer T316 is running and after the UE has reported the MCGFailureInformation message, the network may possibly prepare an RRC message e.g. an RRCReconfiguration and provide to the UE to resolve the problem.
[bookmark: _Toc37340185]There is no issue if UE receives an RRC message from network while timer T316 is running, regardless if the UE is monitoring CHO.

If the UE continues to perform CHO monitoring while timer T316 is running (i.e. if we don’t introduce any new rule in the specifications like stopping CHO monitoring upon RLF), a CHO execution condition may be fulfilled while timer T316 is running, which would lead the UE perform CHO execution to the selected cell fulfilling the condition. Even though it is slightly awkward that the UE executes CHO even after RLF has been declared and reported, one could argue that this is equivalent to the UE transmitting a measurement report and before it gets a Handover command from the network CHO condition is fulfilled and CHO executed.
[bookmark: _Toc37340186]There is no issue if CHO is executed while timer T316 is running.

If timer T316 expires, while the UE is monitoring CHO, the current text says that the UE initiates re-establishment. Therein, a CHO behavior has been defined based on the attemptCondReconfigHO flag, otherwise re-establishment procedure continues, as shown below:
***************************************************************************************************************************
[bookmark: _Toc20425730][bookmark: _Toc29321126]5.3.7	RRC connection re-establishment
. . .
[bookmark: _Toc20425733][bookmark: _Toc29321129][bookmark: _Hlk32501871]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> 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 VarCondtionalConfig:
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>	suspend all RBs, except SRB0;
2> remove all the entries within VarConditionalConfig, if any;
2>	for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:
3>	for the associated reportConfigId:
4>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
3>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
4>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
3>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2>	start timer T301;
12>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
12>	apply the default MAC Cell Group configuration as specified in 9.2.2;
21>	apply the CCCH configuration as specified in 9.1.1.2;
12>	apply the timeAlignmentTimerCommon included in SIB1;
12>	initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE 1:	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'.
***************************************************************************************************************************
[bookmark: _Toc37340187]There is no issue if T316 expires and UE initiates re-establishment. If attemptCondReconfigHO is configure UE can execute CHO, otherwise continues with re-establishment.

Our conclusion is that if no additional behavior is added in the RRC text for mobility enhancement and DC enhancements and CHO and MCG failure reporting are simultaneously configured, it seems there is no issue. Thus, we see no reason to add any new behavior for that case. 
For that reason, despite the fact we believe it would be a rare case where the features are simultaneously configured, we still think it does not make sense to add a restriction in configuring both simultaneously. It is true that in the email discussion there has been some proposals to optimize that further, but we don’t think these are really necessary e.g. stop CHO monitoring upon RLF if MCG failure reporting has been configured.
So, we are supportive to allow the simultaneous configuration, under the condition that no new behavior is added to the specifications to cover this case. 
 
[bookmark: _Toc37340874]CHO and MCG failure reporting can be configured simultaneously, if no additional behaviours are added to cover this case.

Relation between T312, CHO and MCG reporting
It has been agreed that timer T312 can be configured simultaneously with CHO. 
The role of timer T312 is to speed up the initiation of a re-establishment procedure, in an attempt to counter-act the fact that the Source node is not able to provide a Handover command in response to a measurement report. Well, this is exactly what CHO is aiming to resolve, and in that sense, the agreement that upon T312 expiry the UE initiates re-establishment but may execute CHO (depending on attemptCondReconfigHO) reflects that understanding. 
In the running CR the behavior upon T312 expiry has been modeled as follows:
***************************************************************************************************************************
[bookmark: _Hlk34332448]5.3.10.3	Detection of radio link failure
The UE shall:
. . . 
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
3>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG i.e. RLF;
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	initiate the connection re-establishment procedure as specified in 5.3.7.
***************************************************************************************************************************

At the time timer T312 updates were introduced in NR, MCG Failure reporting did not exist. However, if we merge both CRs we would have the following result: 
***************************************************************************************************************************
5.3.10.3	Detection of radio link failure
The UE shall:
. . . 
2>	upon T310 expiry in PCell; or
2>	upon T312 expiry in PCell; or
2>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
2>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
3>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
4>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3>	else:
4>	consider radio link failure to be detected for the MCG i.e. RLF;
4>	if AS security has not been activated:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
4>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	if T316 is configured; and
5> if SCG transmission is not suspended; and 
5> if PSCell change is not ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):
6> initiate the MCG failure information procedure as specified in 5.7.y to report MCG radio link failure.
5> else:
64> initiate the connection re-establishment procedure as specified in 5.3.7.
. . . 
***************************************************************************************************************************

Hence, if the MCG failure reporting is configured, in theory, the three features could be configured at the same time at the UE. And, if timer T312 expires, the UE declares RLF and, follow up actions could be the MCG failure reporting. In other words, as there is no major changes needed in the specifications, the features could be supported simultaneously. 
[bookmark: _Toc37340875]CHO, MCG failure reporting and T312 can be configured simultaneously, if no additional behaviours are added to cover this case.

Conclusion
In the previous sections we made the following observations: 
Observation 1	An MCG RLF should become a rare even if CHO is properly configured.
Observation 2	Upon MCG RLF, UE starts timer T316 and reports MCG failure information, regardless if the UE is monitoring CHO.
Observation 3	There is no issue if UE receives an RRC message from network while timer T316 is running, regardless if the UE is monitoring CHO.
Observation 4	There is no issue if CHO is executed while timer T316 is running.
Observation 5	There is no issue if T316 expires and UE initiates re-establishment. If attemptCondReconfigHO is configure UE can execute CHO, otherwise continue s with re-establishment.


Based on the discussion in the previous sections we propose the following:
Proposal 1	CHO and MCG failure reporting can be configured simultaneously, if no additional behaviours are added to cover this case.
Proposal 2	CHO, MCG failure reporting and T312 can be configured simultaneously, if no additional behaviours are added to cover this case.
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