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1 Introduction

In RAN2 #106, following agreements were made for failure handling on LTE conditional handover [1].

Agreements for LTE conditional HO

1
Separate CHO execution condition(s) can be configured for each individual candidate cells.

2
Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering).

3
As a baseline CHO can be triggered based on a condition consisting of a single event, singe quantity.

3.1
The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR.

FFS Whether multiple triggering conditions are required.

4
Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates).

5
Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).

FFS if it might be possible to keep CHO candidates after the HO.

6
UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 

7
The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Working assumption:

8
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.

9
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 this contribution, we would like to discuss further details on CHO execution and failure handling.
2 Discussion 
Regarding above working assumption, although we believe CHO should usually be executed based on a configured execution condition, we think CHO access can be very useful in some failure cases and especially more useful compared to RRC re-establishment, due to its advantages on the use of contention-free RA, loss-less data forwarding, etc. We would like to confirm above working assumption as RAN2 agreements.

Proposal 1 RAN2 to confirm the working assumption that
(1) 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.
(2) 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 legacy HO procedure, when UE receives the RRCConnectionReconfiguration message including mobilityControlInfo, UE is required to execute handover. Before HO execution, UE will first execute a reconfiguration with sync, which includes some actions like:
· Stop timer T310 for PCell;

· Start timer T304 for PCell;

· Start synchronising to the DL of the target PCell;

· Reset MCG MAC and SCG MAC, if configured;

· Re-establish PDCP for all RBs that are established;
· Re-establish MCG RLC and SCG RLC, if configured, for all RBs that are established;

· Configure lower layers to consider the SCell(s) other than the PSCell, if configured, to be in deactivated state;
· Apply the value of the newUE-Identity as the C-RNTI;;

In our understanding, for CHO execution, execution condition being met can be considered like the same timing as UE receiving handover command for legacy HO. Therefore, we think upon CHO execution, UE should perform exactly the same above actions, i.e. to execute a handover. This should applied to both cases of CHO execution being triggered by execution condition and by some failure cases, as listed in proposal 1.
Proposal 2 Upon CHO execution, UE shall perform those actions required to execute a legacy handover, as described in TS36.331.

According to proposal 1, for those failure cases, if selected cell is not a CHO candidate, UE shall perform re-establishment. This should naturally mean that UE shall perform those actions required for a re-establishment procedure, as defined in TS36.331. Below is the excerpt of section 5.3.7.2 corresponding to the initiation procedure for re-establishment.
	5.3.7.2
Initiation

The UE shall only initiate the procedure either when AS security has been activated or for a NB-IoT UE supporting RRC connection re-establishment for the Control Plane CIoT EPS optimisation. The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
except for UP-EDT, upon integrity check failure indication from lower layers concerning SRB1 or SRB2; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5; or

1>
upon an RRC connection reconfiguration failure, in accordance with TS38.331 [82], clause 5.3.5.5.

· NOTE:
For UP-EDT, integrity check failure indication from lower layers is handled in accordance with subclause 5.3.3.16.

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
stop timer T313, if running;

1>
stop timer T307, if running;

1>
start timer T311;

1>
stop timer T370, if running;

1>
release uplinkDataCompression, if configured;

1>
suspend all RBs, including RBs configured with NR PDCP, except SRB0;

1>
reset MAC;

1>
release the MCG SCell(s), if configured, in accordance with 5.3.10.3a;

1>
release the SCell group(s), if configured, in accordance with 5.3.10.3d;

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
except for NB-IoT, for the MCG, apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
for NB-IoT, release schedulingRequestConfig, if configured;

1>
for the MCG, apply the default MAC main configuration as specified in 9.2.2;

1>
release powerPrefIndicationConfig, if configured and stop timer T340, if running;

1>
release reportProximityConfig, if configured and clear any associated proximity status reporting timer;

1>
release obtainLocationConfig, if configured;

1>
release idc-Config, if configured;

1>
release sps-AssistanceInfoReport, if configured;

1>
release measSubframePatternPCell, if configured;

1>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);

1>
if (NG)EN-DC is configured:

2>
perform MR-DC release, as specified in TS 38.331[82], clause 5.3.5.10;

2>
release p-MaxEUTRA, if configured;

2>
release p-MaxUE-FR1, if configured;

2>
release tdm-PatternConfig, if configured;
1>
release naics-Info for the PCell, if configured;

1>
if connected as an RN and configured with an RN subframe configuration:

2>
release the RN subframe configuration;

1>
release the LWA configuration, if configured, as described in 5.6.14.3;

1>
release the LWIP configuration, if configured, as described in 5.6.17.3;

1>
release delayBudgetReportingConfig, if configured and stop timer T342, if running;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

1>
release bw-PreferenceIndicationTimer, if configured and stop timer T341, if running;

1>
release overheatingAssistanceConfig, if configured and stop timer T345, if running;

1>
release ailc-BitConfig, if configured;


In our understanding, most of above actions should be applied to the initiation of re-establishment triggered by selected cell not being a CHO candidate, e.g. stop T310, reset MAC, etc. However, for the action of performing cell selection, we think it may not be needed since UE has just performed cell selection and evaluated whether the selected cell is a CHO candidate or not before initiating re-establishment. The same cell selection should not be required to do once again and the timer related to cell selection, i.e. T311, should also be skipped.
Proposal 3 Upon RLF/HOF/CHO execution failure, UE should skip the cell selection procedure and also T331 handling when initiating re-establishment due to the selected cell is not a CHO candidate.

3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1
RAN2 to confirm the working assumption that 
(1) 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. 
(2) 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.
Proposal 2
Upon CHO execution, UE shall perform those actions required to execute a legacy handover, as described in TS36.331.
Proposal 3
Upon RLF/HOF/CHO execution failure, UE should skip the cell selection procedure and also T331 handling when initiating re-establishment due to the selected cell is not a CHO candidate.
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