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Discussion and decision
1 Introduction

In RAN2#106, RAN2 agreed the WA on the handling of CHO failure as

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
RAN2 had further discussion based on email discussion [1] and offline discussion [2], the conclusion is:

=>
The working assumption remains a working assumption to be confirmed or otherwise at the next meeting

In this contribution, we continue the discussion on this aspect and try to find acompromise solution on this.  
2 Discussion
Based on email discussion report in [1], RAN2 discussed whether WA agreed in last meeting as  below can be confirmed or not. 
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
As indicated in the email discussion report, 

Summary: 25 companies provided views. 

1 company thinks more time is required to consider on the issue. 

19 companies prefer to confirm the WA: “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”. 3 companies of them want to further clarify that the UE should not release the configuration while performing cell selection. 2 companies of them want to clarify that in case of re-establishment, there are two times of cell selection since the initialization of re-establishment procedure already includes one step of cell selection. 2 companies of them want to prioritize the CHO candidate cells in cell selection. 

5 companies prefer not to confirm the WA. The main concerns are following: 

a. 1 company thinks the target CHO cell after HoF/RLF has no valid UE context. 
b. 1 company thinks the UE should perform CHO emulation before RLF is declared. 

c. 1 company thinks the UE will release all the configuration if it declares RLF. Thus, they prefer RLF is declared only if the CHO fails. 

d. 2 companies think re-establishment should be performed in this case. 
Observation 1. There is clear majority to confirm WA during email discussion [1], i.e. 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.

The main motivation to introduce conditional handover is to improve handover robustness by ensuring that the mobility procedure is successful i.e. increase the possibility that the UE can be handed over to the prepared target cell. It is then necessary to discuss the scenarios where the UE cannot be handed over the prepared target cell. One failure case could be a radio link failure in source cell before the trigger condition associated with conditional handover is satisfied. Another failure condition could be failure to access target cell within T304 expiry leading to re-establishment. In both cases, if the UE selects a cell which already has a conditional handover configuration the UE should then apply the conditional handover towards the cell instead of re-establishment. This approach could increase the applicability of conditional handover and adds further robustness to the solution.  It should be also noted that the configuration of the CHO candidate cell could provide the UE with dedicated preamble, thus reducing the latency in accessing the target cell.   

Observation 2. The benefit of WA is to improve mobility robustness by increasing the probability that the UE can be handed over to a target cell
In addition if a CHO candidate cell is selected, both UE and network have UE context/configuration, which can resume UE connection faster than legacy reestablishment procedure (reestablishment+reconfiguration)  with less signalling.  It should also be noted that the configuration of the CHO candidate cell could provide the UE with dedicated preamble, thus reducing the latency in accessing the cell. 
Observation 3. The benefit of WA is to resume UE connection faster and with less signalling.

During offline discussion [2], the possible solutions besides WA are (we did not list do nothing here):

Option 1 Working assumption, i.e.  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. 

There are two way to capture the WA:

1a: capture as part of reestablishment procedure, i.e. the changes to reestablishment procedure is added in 5.3.7.3 as:
· Upon selecting a candidate NR cell, the UE shall:

· 1>
resume all RBs;

· 1>
initiate CHO procedure as specified in  5.x.x;
1b: capture as part of RLF, HO failure/CHO failure, i.e. for instance HOF: Based on  5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure), the UE will:

· 2>
release dedicated preambles provided in rach-ConfigDedicated if configured;

· 2>
revert back to the UE configuration used in the source PCell;
· 2>
perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20];
· 2> Upon selecting a candidate NR cell, the UE shall:

· 3>
resume all RBs;

· 3>
initiate CHO procedure as specified in  5.x.x;

· 2> Upon selecting a suitable NR cell, the UE shall:
· 3>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.
However, as commented by company “it is pointless to discuss these stage-3 details before agreeing on the principle which is: “the UE performs cell selection and if it finds a cell with stored CHO conditions it performs CHO handover”. Whether that is done as part of re-establishment procedure or not is a detail in the specification, more a modelling issue.”. We fully agree this point. 
Observation 4. How to capture working assumption in specification is stage 3 details and more a modelling issue, can be discussed later once the working assumption is confirmed.

During offline discussion , on top of option 1, to make things simple, looks like companies can agree “if the CHO performed  during failure handling procedure fails, the UE will perform reestablishment, i.e. we do not allow multiple attempts of CHO during failure case.”;

In summary, the revised WA is:

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 reestablishment, i.e. we do not allow multiple attempts of CHO during failure case. 
FFS on how to capture it in specification;
Option 2: 
Allow UE to perform multiple CHO attempts when T304 is running by introducing short timer per CHO attempt under T304;

Allow the UE to execute early CHO if T310 is running;

•New part for T304: New shorter timer (e.g. T305), started together with T304, which controls the CHO attempts per cell. It is restarted if the UE tries with another CHO cell, when a previous attempt was not successful. T305 is stopped when a CHO is successful. When T305 expires, the UE stops the CHO execution with the current target, releases the CHO preparation of the current target, selects an alternative target and begins to execute a CHO with the alternative target (it restarts T305)

•New part for T310: when T310 is running and the UE was prepared with CHO targets, the UE may try to execute early CHO even if the CHO execution condition has not been met (but some other, less restrictive condition, is met, such as the CHO candidate meets cell selection criteria). This is much better than waiting for the recovery in the source, which usually does not happen;)
Observation 5. Option 2 needs different solution for RLF, HO failure and CHO failure.

Option 3:Upon RLF/HOF, the UE checks whether any configured CHO candidate cell beyond a threshold for cell selection or not. 

Based on the explanation of solution during online discussion, it is similar to option 2 listed in [1]:

1 Network configures UE with CHO consisting some target cells and some conditions for HO

2- UE performs RRM measurements of the targets cells to detect when any HO condition is met

3- Before a CHO condition is met RLF (T310 expiries) or HOF (T304 expires)

4- UE verifies if any of latest RRM measurements of configured CHO target cells is beyond a threshold for cell selection



4-1: if some of CHO target cells have RRM measurements beyond the threshold, UE selects the best cell and perform CHO to that cell


4-2: if none of the CHO target cells has RRM measurement beyond the threshold, UE declares RLF and initiates RLF recovery process 

Observation 6. Option 3 is similar to WA, but UE checks other CHO candidate cells upon RLF/HOF directly instead of performing cell selection.
Based on the email discussion [1] and offline discussion [2], we see clear majority on the confirmation of working assumption. 

We propose to go for majority, i.e.:
Proposal 1. Confirm the working assumption as

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 reestablishment, i.e. we do not allow multiple attempts of CHO during failure case. 
FFS on how to capture it in specification;
3 Conclusion
The observations captured are the following:
Observation 1.
There is clear majority to confirm WA during email discussion [1], i.e. 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.
Observation 2.
The benefit of WA is to improve mobility robustness by increasing the probability that the UE can be handed over to a target cell
Observation 3.
The benefit of WA is to resume UE connection faster and with less signalling.
Observation 4.
How to capture working assumption in specification is stage 3 details and more a modelling issue, can be discussed later once the working assumption is confirmed.
Observation 5.
Option 2 needs different solution for RLF, HO failure and CHO failure.
Observation 6.
Option 3 is similar to WA, but UE checks other CHO candidate cells upon RLF/HOF directly instead of performing cell selection.

The followings are proposed:
Proposal 1.
Confirm the working assumption as
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 reestablishment, i.e. we do not allow multiple attempts of CHO during failure case.
FFS on how to capture it in specification;
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