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1 Introduction

CHO is introduced to improve mobility robustness in handover. Even after HOF, UE could try another CHO to recover connection if CHO target cell is reselected. This is possible with the assumption that the CHO target cell would not release the UE context without source cell indication. However, we observe a case where source cell would release CHO target cell before UE try another CHO after HOF, which would result in another HOF and additional delay.
2 Discussion
2.1 DataInactivityTimer introduction
The state mismatch issue is found in [1]. To avoid this issue, DataInactivityTimer is introduced in LTE and NR [2] [3]. UE would monitor the MAC SDU transmission for DTCH, DCCH and reception for DTCH, DCCH and CCCH to start or restart the timer and leave CONNECTED upon timer expires, as specified in [4][5]. NW would perform the same monitoring with the same timer to maintain synchronized state with UE. 
2.2 Issue explanation
Following picture depicts procedure of CHO and CHOF (CHO failure). 
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At time point a, NW configure CHO command to UE prior to the actual handover time point. At time point b, UE executes handover to target cell, upon fulfil of associated trigger event. A timer similar to T304 is introduced to decide CHOF. At time point c, CHOF is declared upon ‘T304’ expiry. UE performs cell reselection. If the selected cell is a CHO target cell, UE would perform CHO to that cell. The second CHO is very likely to success, since the selected cell is prepared with UE context.
However, if UE is configured with DataInactivityTimer. It’s possible that source cell would release the prepared CHO target cell before time point c, which result in second CHO failure and additional delay.

Following picture depicts the procedure.
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Upon CHO execution, UE would release the connection to source cell. There would be no UL/DL data transmission between UE and source cell. DataInactivityTimer at source cell would not be restarted after time point b. The value of DataInactivityTimer is from 1 second to 150 seconds. The value of T304 is from 50 millisecond to 2 second. When ‘T304’ is larger than DataInactivityTimer, DataInactivityTimer at source cell would expire before ‘T304’ expires. At time point b’, source cell would release the UE context locally and release all CHO target cells, since the UE is supposed to enter IDLE. Then, the CHO at time point c would fail.
Observation 1: if ‘T304’ is larger than DataInactivityTimer, source cell would release all CHO target cells before HOF happens, which result in second CHO failure.

Furthermore, if data transmission between UE and source cell stops at time point a’, DataInactivityTimer could also expire before ‘T304’ expires, as long as the time between a’ and b’ equals to DataInactivityTimer. At time point b’, source cell would release the UE context locally and release all CHO target cells, since the UE is supposed to enter IDLE. Then, the CHO at time point c would fail.
Observation 2: if data transmission between UE and source cell stops before CHO execution, source cell may release all CHO target cells before HOF happens, which result in second CHO failure.

With the introduction of DataInactivityTimer, NW and UE is supposed to maintain synchronized state. But in CHO, the ‘state’ mismatch, i.e. UE thinks CHO target cell is prepared with UE context, happens between UE and CHO target cell. The reason is because MAC is reset upon handover, so DataInactivityTimer is stopped. UE is not able to determine whether source cell has released the CHO target cells. To avoid the second CHO failure, UE shall not stop DataInactivityTimer upon CHO execution. Upon first CHO failure, if DataInactivityTimer is expired, UE shall trigger RRC reestablishment.
Proposal 1: UE shall not stop DataInactivityTimer upon CHO execution. Upon HOF, if DataInactivityTimer is expired, UE shall trigger RRC reestablishment.
3 Conclusion
Based on the discussion in section 2, we have following proposals:
Observation 1: if ‘T304’ is larger than DataInactivityTimer, source cell would release all CHO target cells before HOF happens, which result in second CHO failure.

Observation 2: if data transmission between UE and source cell stops before CHO execution, source cell may release all CHO target cells before HOF happens, which result in second CHO failure.

Proposal 1: UE shall not stop DataInactivityTimer upon CHO execution. Upon HOF, if DataInactivityTimer is expired, UE shall trigger RRC reestablishment.
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