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Introduction
[bookmark: _Toc242573354]This contribution addresses open issues related to the CHO failure handling such as the handling of stored CHO configurations upon re-establishment. The paper also addresses the handling of stored PSCell addition/change configurations upon SCG failure and the SCG failure report.
Discussion
On-the-fly-late additions to the WA
RAN2 has agreed on the following working assumption for the UE actions upon failure detection when the UE has stored CHO configurations:
Working assumption (to be confirmed next meeting after checking further details)
3	At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed

In RAN2#107bis, the working assumption has been confirmed, but some weird amendments, decided “on-the-fly” have been made, and the final agreement looks as follows:
Agreements
1.	Confirm the working assumption as an optional feature:
At RLF/HO failure/CHO failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.
FFS on how to capture it in specification;
If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.



Compared to the WA, the agreements have the following additions:
· Define a new capability for CHO failure handling;
· Define a new parameter to configure the feature;
In our view both additions seem entirely useless. First, the WA is a failure handling within CHO, which is already optional and already has its own related capability. Also, the additional development for the feature is minor since the UE anyways perform cell selection and anyways has implemented the CHO execution parts. Concerning the configurability of the WA, we wonder based on what a network would choose to configure or not configure the feature, as there is no difference in the network handling for these.
For the working assumption for CHO failure handling, defining a new capability and making it configurable is entirely useless and does not solve any technical problem.
[bookmark: _Hlk23791669]CHO failure handling is coupled with the CHO capability (i.e. does not require a new capability) and does not require a configuration parameter. 

CHO/CPAC configurations upon re-establishment
According to the WA for CHO failure handling, converted into an agreement in RAN2#107bis, if upon failure detection the selected cell is a cell for which the UE does not have a stored RRCReconfiguration, the UE performs an RRC re-establishment procedure. RAN2 may also agree at some point that the handling of other failure cases is always via re-establishment (e.g. inability to comply with a configuration and/or integrity protection failure).
In RAN2#107, the following has been agreed:
Agreements
1: 	Support conditional NR PSCell addition/change and reusing the conditional HO solution being developed. Supported for any architecture option with NR PSCell.
2	From RAN2 perspective conditional NR PSCell change can be supported for both intra-SN and inter-SN

Hence, the UE may also detect a failure leading to re-establishment while it is monitoring trigger/execution conditions for conditional PSCell addition (CPAC) e.g. if MCG failure handling is not supported.
Upon re-establishment, UEs may have stored CHO configuration(s) and/or conditional PSCell addition configuration(s).

An issue that needs to be solved is what the UE does with the stored CHO configuration(s) and stored conditional PCell addition configurations upon re-establishment i.e. whether the UE autonomously delete them or keep them stored to be subjected to delta signalling in the first RRCReconfiguration after re-establishment. If that is not resolved in the specifications, these ambiguities may represent a problem as it is not clear how the UE shall interpret an incoming RRCReconfiguration message without CHO configuration or without PSCell addition configurations. In other words, whether the UE shall resume the operation on stored CHO and PSCell addition configurations (i.e. assume this was a delta signalling indicating the UE to use the stored configuration) or not (i.e. assume the target cell the UE re-establishes does not want the UE to perform CHO conditions). 

One could try to argue this has some similarities to the case of handover execution where it has been agreed that the target may not be aware of CHO configurations the UE has, hence it has been agreed the UE simply deletes the stored CHO configurations. However, in the case of re-establishment, the target cell may have fetched the UE context from the source, who knows the stored CHO configurations the UE may have in case the UE has kept them stored after re-establishment. There could be cases where the context has been provided to the re-establishment target, which is then not certain that CHO and conditional PSCell configurations have been provided.

Hence, there could be at least the following alternatives to solve this problem:
· Alternative 1/ Upon re-establishment, UE releases conditional HO and conditional PSCell change configurations, if any;
· Alternative 2/ Upon re-establishment, UE releases conditional HO and but keeps stored conditional PSCell addition configurations;
· Alternative 3/ Upon re-establishment, UE keeps stored conditional HO but releases stored conditional PSCell addition configurations;
· Alternative 4/ Upon re-establishment, UE keeps stored both conditional HO and conditional PSCell addition configurations;

The benefit of keeping configurations stored is the signalling reduction if the target cell where the UE is re-establishing wants to configured CHO and/or conditional PSCell addition, which would require the network considering CHO and conditional PSCell change configurations as part of the UE context. While that would be feasible in the case the UE re-establishes in an un-prepared node that needs to perform context fetching, this may be more challenging in the case the UE tries to re-establish in a prepared target, as that may not be aware of conditional PSCell addition configurations and/or CHO configurations, otherwise complicated inter-node coordination would be required. 
In our view, as there are different pros and cons for the different alternatives, but it is clear that the simplest solution to avoid state/configuration mismatch is to release the CHO and conditional PSCell addition/change (CPAC) configurations and stop the monitoring of associated conditions. 
Upon re-establishment, release any (other) stored conditional PSCell and CHO configurations. 

Further aspects for CHO failure handling
In RAN2#107bis the following email discussion was initiated to try to capture the CHO agreements:
[107bis#54][NR MobE] 38.331 RRC running CR NR mobility (Intel) 
Update running CR based on this meeting’s agreements (not including conditional PSCell aspects).
Intended outcome: Running CR for next meeting. 
      Deadline: Next Meeting Nov 05, 2019

Regarding the CHO failure handling, at least two issues have not converged:
· The need for a new timer while the UE performs cell selection upon failure detection;
· The need to model the first cell selection the UE is allowed to use the stored CHO configuration;

According to RRC, upon declaring RLF or HO failure, the UE declares a failure and calls the re-establishment sub-clause, as follows:
[bookmark: _Toc20425751]****************************************************************************************************
5.3.10.3	Detection of radio link failure
The UE shall:
[…]
4>	initiate the connection re-establishment procedure as specified in 5.3.7.
[…]
[bookmark: _Toc20425722]5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure)
The UE shall:
[…]
2>	initiate the connection re-establishment procedure as specified in subclause 5.3.7.
[…]
[bookmark: _Toc20425730]5.3.7	RRC connection re-establishment
[bookmark: _Toc20425732][…]
5.3.7.2	Initiation
[…]
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>	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>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
[…]
****************************************************************************************************
As part of re-establishment initiation, the UE starts a timer T311. This is the amount of time the UE has to find a suitable cell, otherwise it goes to IDLE (and needs to come back via NAS recovery). If the UE finds a suitable cell it checks if CHO is applicable or not (based on its stored configurations), and if not, that applicable cell is still applicable as a re-establishment target. As we have agreed not to change the cell selection procedure for this new CHO failure handling and there is already a cell selection procedure in place based on timer T311, we should try to keep that at least as an initial assumption.
Defining a new timer would make things a bit more complex compared to a model based on T311. If a new timer is defined (e.g. T311_cho), a new logic is needed based on whether the UE has stored CHO configuration or not, instead of keeping the legacy procedure i.e. simply call re-establishment initiation and start T311. While a new timer would be running, the UE would perform cell selection and determine if it has stored CHO configuration for the selected cell. If the UE would not have CHO stored for the selected cell, the UE would perform re-establishment. This could mean that a new timer would also be introduced for the re-establishment procedure.
****************************************************************************************************
5.3.7	RRC connection re-establishment
[…]
5.3.7.2	Initiation
[…]
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>	if upon failure detection the UE has stored CHO configurations;
2>	start T311_cho;
1>	else:
2>	start T311;
 […]
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 or T311_cho is running
Upon selecting a suitable NR cell while T311_cho is running, the UE shall:
[…]
Upon selecting a suitable NR cell while timer T311 is running, 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;
[…]
****************************************************************************************************
This could be alternatively modelled by defining the new timer to be started even before calling the re-establishment procedure. However, that would require a new cell selection function upon failure detection in the specifications, which is also unnecessary in our view. 
A better alternative for modelling the CHO failure handling is to define that upon failure detection the UE starts timer T311 and performs cell selection. And, upon selecting a suitable cell while timer T311 is running the UE applies stored CHO configuration for that selected cell, if available; otherwise it performs re-establishment. 
Upon RLF/HOF the UE starts timer T311 and performs cell selection. Upon selecting a suitable cell while timer T311 is running the UE applies stored CHO configuration for that selected cell, if available; otherwise it performs re-establishment.

Another aspect relates to how many times the UE can try a CHO execution instead of re-establishment while timer T311 is running after a first failure detection. In that case, the UE selects a suitable cell, has a CHO configuration and upon performing CHO execution it stops T311, as part of CHO execution it starts T304, and when it tries to access the target cell it fails i.e. it declares a HO failure. Well, as part of that, according to the specifications, the UE could start T311 and perform cell selection once more, then, if nothing else is changed in the text above, in theory the UE could perform yet another CHO execution depending on the selected cell. 
Some concerns were concerned with that possible UE behaviour. The were afraid that that some UEs could keep trying CHO execution as long as they would have stored CHO configurations. Hence, they suggested that the UE should have performed the CHO attempt only once, and if that does not succeed re-establishment is performed.
In our view, that thinking has the wrong assumption that CHO execution has a much higher probability to fail compared to a re-establishment attempt. In other words, if the n-th time the UE tries to use CHO configuration the UE would have trigger re-establishment it would have better chances to succeed. However, if a CHO attempt would have failed, there is almost similar probability that a re-establishment would also fail (i.e. timer T301 would expiry and UE would come back via IDLE, via NAS recovery). The only exception is perhaps if the target candidate has released the CHO configurations, but that risk is imminent of the CHO feature (race conditions are possible). 
Hence, in our view, to avoid further complications like UE variables, counters, new parameters and complex schemes, we suggest that we keep this discussion short and specify the bare minimum on that.
Considering now P1, P2, P3 we suggest RAN2 to agree on the following TP:
[bookmark: _Toc20425733][bookmark: _Hlk22883887]************************************************************************************************************************5.3.7.3	Actions following cell selection while T311 is running
[bookmark: _Hlk24020283][bookmark: _Hlk24020660]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 the selected cell is one of the target candidate cells in VarCHO-Config:
2>	apply the stored cho-RRCReconfig associated to the selected cell and perform the actions as specified in 5.3.5.3;
1>	else:
21>	start timer T301;
21>	if T390 is running:
32>	stop timer T390 for all access categories;
32>	perform the actions as specified in 5.3.14.4;
2>	remove all the entries within VarCHO-Config, if any
Editor’s note: FFS on maintain/remove CHO configuration and related measurement configuration when re-establishment is attempted. 
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;
12>	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:	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'.
************************************************************************************************************************
Agree on the following text proposal for the CHO failure handling and re-establishment procedure as in [4].





CHO/CPAC configurations upon SCG failure
While the UE is in MR-DC, the UE may detect an SCG RLF, which instead of re-establishment leads to the transmission of an SCG failure report including a failure type and measurement result, as shown below:
************************************************************************************************************************
[bookmark: _Toc12718044]5.3.10.3	Detection of radio link failure
. . .
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	if the indication is from SCG 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 SCG, i.e. SCG RLF;
3>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
. . . 
************************************************************************************************************************
That may be used to assist the MN and/or SN to select a new target candidate for SCG addition and/or to indicate what caused the failure. And, to help the network to decide how to re-configure the UE. In RAN2#107, the following was agreed concerning the support for conditional PSCell addition and PSCell change:
Agreements
1: 	Support conditional NR PSCell addition/change and reusing the conditional HO solution being developed. Supported for any architecture option with NR PSCell.
2	From RAN2 perspective conditional NR PSCell change can be supported for both intra-SN and inter-SN

Hence, while operating in MR-DC with an NR SCG the UE may have stored conditional PSCell change configurations (i.e. a list of measId(s) associated to an RRCReconfiguration per SCG change target candidate) when an SCG failure is detected. 
Upon SCG failure, UEs may have stored CHO configuration(s) and/or conditional PSCell change configuration(s).

Since UEs reporting an SCG failure may be re-configured by the MN, an equivalent issue compared to the previous case also exists concerning whether the UE releases stored conditional PSCell changes or whether the UE keeps stored the conditional PSCell changes.
As in the previous case, the benefit of keeping configurations stored is the signalling reduction if the MN after SCG failure reporting if MN or SN wants to configured/re-configure conditional PSCell change, which would require the network considering CHO and conditional PSCell change configurations as part of the UE context in the SN. As in the re-establishment case, in our view, as there are different pros and cons for the different alternatives, we also suggest RAN2 to discuss which alternative is the most suitable. 
Discuss how to handle stored conditional PSCell changes upon SCG failure detection e.g. release configurations, suspend but keep stored configurations. 

SCG failure report
In the same an MN does not need to be aware of inter-cell mobility within the SN (inter-cell/intra-node, without key refresh), an MN receiving an SCG failure report does not need to be aware of conditional inter-cell mobility within the SN (inter-cell/intra-node, without key refresh) i.e. conditional PSCell change configuration for target candidates within the same SN the UE is connected to. 
MN may not be aware of conditional PSCell change configurations for target candidates within the SN.
Hence, it could be useful to include in the SCG failure report information regarding the availability of stored RRCReconfiguration(s) for PSCell change and/or other related information e.g. measurements, which conditions have been fulfilled if any, etc.
UE includes in the SCG failure report information on stored conditional PSCell configuration(s). Details are FFS.
[bookmark: _Toc242573360]Summary
[bookmark: _Hlk528334907][bookmark: _Toc242573361]Based on the discussions above, the following is proposed:
1. CHO failure handling is coupled with the CHO capability (i.e. does not require a new capability) and does not require a configuration parameter. 
1. Upon re-establishment, release any stored conditional PSCell and CHO configurations. 
1. Upon RLF/HOF the UE starts timer T311 and performs cell selection. Upon selecting a suitable cell while timer T311 is running the UE applies stored CHO configuration for that selected cell, if available; otherwise it performs re-establishment.
1. Agree on the following text proposal for the CHO failure handling and re-establishment procedure.
1. Discuss how to handle stored conditional PSCell changes upon SCG failure detection e.g. release configurations, suspend but keep stored configurations. 
1. UE includes in the SCG failure report information on stored conditional PSCell configuration(s). Details are FFS.
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