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1 Introduction
In the RAN2#107 meeting [1], the following agreements were made for reduction in user data interruption during handover or SCG change

Agreements

1
Introduce a solution for HO interruption time reduction based on dual active protocol stack.

On the topic of handover robustness RAN2#107 [1] agreed to the following:  
Agreements

1  For FR1, we will leave it up to UE implementation to select the target cell if more than one candidate cell meets the triggering condition (same as for FR2).

2  Do not introduce “bye” message from UE to the source cell for CHO.

3  If UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. This applies if the HO cmd is received before any CHO triggering condition is satisfied. FFS how HO failure is handled.

4 
The UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell).

FFS whether simultaneous connectivity and CHO can work simultaneously.
5
UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution.

6
We will not change cell selection procedure due to CHO (T310 expiry, T304(-like) expiry, etc.) 
7
CHO is optional feature for UEs and networks.
In this contribution, we discuss the FFS topic whether simultaneous connectivity and CHO can work simultaneously.
2 On Combining RUDI and CHO
             Conditional handover (CHO) is characterized by a configured execution condition that determines when/whether the corresponding HO command is executed. Upon receiving the CHO configuration, the UE starts evaluating the execution condition for CHO candidate cells and executes the HO command once the condition is met. In RAN2#106, it was agreed to use cell level A3/A5 like execution condition for CHO. During CHO procedure, the UE maintains the connection with the source gNB until the execution condition is satisfied. It was agreed in RAN2#107 meeting that the UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell). 

It is not clear if the UE can continue data communication with source between the time ‘when the  execution condition is met’ and ‘when the target cell access is complete’. If we assume that legacy handover execution principles are followed for CHO, then the UE stops source data communication when executing handover procedure, i.e. when the trigger conditions are met. it is to be noted that mobility interruption time is defined as the shortest time duration during which a user terminal is not able to exchange user plane packets with any gNB during mobility procedure. Based on such definition, it is clear that while CHO solution addresses the robustness/reliability of the mobility procedure, the interruption time associated with CHO is the same as baseline handover procedure. 
Observation 1:
Even though conditional handover enhances the robustness of the mobility procedure, the interruption time for conditional handover is similar to the baseline mobility procedure.
In the context of Reducing User Data Interruption (RUDI) during mobility procedure, the UE will be able to receive simultaneously from source and target cells. It was agreed during RAN2#107 that the simultaneous connection operation is based on Dual Active Protocl Stack (DAPS). While the details of DAPS solution are still being discussed, some high level principles can be summarized as follows: 
· the UE performs deciphering/integrity verification, header compression for the DL PDCP SDUs received from the source gNB and target gNB separately, but has a common PDCP reception buffer to perform reordering. 
· the UE continues UL transmission towards source gNB while synchronizing to the target gNB. 
· the UE stops UL new data transmission with the source gNB upon reception of the first UL grant for data transmission from the target gNB after RA procedure is successfully completed. 
If the reconfiguration procedure that enables RUDI/DAPS fails, either due to delayed measurement report from the UE or loss of reconfiguration message, then the UE may trigger re-establishment procedure. Such a case leads to much larger mobility interruption time as the UE cannot transmit data during re-establishment procedure. In other words, the effectiveness of RUDI solution is at least in part dependent on the reliability of reconfiguration signalling that enables RUDI/DAPS. 
The network implementation can minimize the probability of HO failure e.g., by using a conservative configuration for the triggers for the measurement reporting, by issuing reconfiguration signalling (e.g. HO command) earlier than for other UEs with less stringent reliability requirements, or other similar approaches. However, such is highly dependent of the network deployments in terms of coverage and of the UE mobility and may lead to handovers being triggered earlier than necessary including back and forth between different cells. It also requires much implementation complexity while not entirely guaranteeing that no measurement reports or handover commands will be lost.


A necessary requirement to any latency improvement is thus the overall robustness of the mobility procedure. A HO failure leading to cell re-selection and re-establishment of the connection is much more costly in terms of user plane interruption than any other aspects.
Observation 2:
The effectiveness of RUDI solution is at least in part dependent on the reliability of reconfiguration signalling that enables RUDI/DAPS.
Proposal 1:

The handover procedure for RUDI shall target the same reliability as the handover  procedure with robustness improvements.

The conditional handover solution discussed in the context of robustness improvement of handover procedure also targets a similar objective i.e. improve chances of successful RRC reconfiguration. In order to avoid failures of reconfiguration associated with RUDI/DAPS, it might be beneficial to combine RUDI and CHO solution.  
Observation 3:
Combining both CHO and RUDI/DAPS provides a mobility solution that achieves robustness and mobility interruption (close to) 0ms latency.

Proposal 2:

The UE supports a combined conditional handover and RUDI/DAPS solution to  minimize any interruption due to handover failure.
For example, the UE may receive RRCreconfiguration enabling RUDI/DAPS indicating a trigger condition. Upon receiving conditional RUDI/DAPS configuration, the UE stores the configuration and starts to monitor trigger condition, while still maintaining source communication. Once the trigger condition is satisfied, the UE may start the RACH preamble to the target cell while still TX/RX data to/from the source cell using DAPS. Upon successful completion of the random access and receiving the the UL grant from the target, the UE switches UL PUSCH from source to target. Regarding when the UE shall release the source connection, there could be two options. In the first option, the condition to detach from the source cell may be handled similar to RUDI/DAPS solution. In the second option, the condition to detach from the source cell may be explicitly configured (e.g. when the source is x dB worse than threshold or source is xdB worse than target). 
Proposal 3:

The UE supports a conditional RUDI/DAPS reconfiguration, i.e. the UE starts the simultaneous connectivity when a preconfigured execution condition is satisfied. 
3 Conclusion

This contribution discuss the FFS topic “whether simultaneous connectivity and CHO can work simultaneously”.  The following observations and proposals were made:
Observation 1:
Even though conditional handover enhances the robustness of the mobility procedure, the interruption time for conditional handover is similar to the baseline mobility procedure.
Observation 2:
The effectiveness of RUDI solution is at least in part dependent on the reliability of reconfiguration signalling that enables RUDI/DAPS.
Observation 3:
Combining both CHO and RUDI/DAPS provides a mobility solution that achieves robustness and mobility interruption (close to) 0ms latency.

Proposal 1:

The handover procedure for RUDI shall target the same reliability as the handover  procedure with robustness improvements.
Proposal 2:

The UE supports a combined conditional handover and RUDI/DAPS solution to  minimize any interruption due to handover failure.
Proposal 3:

The UE supports a conditional RUDI/DAPS reconfiguration, i.e. the UE starts the simultaneous connectivity when a preconfigured execution condition is satisfied. 
4 References

[1] RAN2#107 Chairman’s Notes 
