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1. [bookmark: _Ref165266342]Introduction
Conditional Handover (CHO) has been introduced in 3GPP Rel-16 for both NR and LTE. We will focus on only NR here.. 
In CHO, the gNB, configures the UE with one or more target cells as handover targets and associated measurement events. When a corresponding measurement event is triggered for a target cell, the UE completes the CHO by sending the RRC Reconfig Complete to the target cell. Compared to legacy HO, the UE does not need to send the measurement report to the source gNB and wait for a HO command. This makes the CHO more robust for the cases when the source cell conditions degrade rapidly. In addition, it improves the HO latency by eliminating reporting and HO command reception. 
When CHO was standardized, it was also discussed whether the UE should send an indication to the source gNB before it starts CHO execution. The benefit of this so-called “bye-message” was allowing the source gNB to be aware of CHO execution and thus optimize scheduling and data forwarding. However, it was considered that the UE sending this message and and waiting for a response would reduced the robustness benefit of CHO and increase the latency.
In this contribution, we re-visit this topic. Now that CHO is gaining traction in NR deployments, we think that a compromise option for bye-message without waiting for acknowledgement can be beneficial in certain cases. Thus, it would be useufl for RAN2 to discuss options to allow the flexibility of using some sort of a bye-message.
2. Discussion 
In CHO, the source gNB can start forwarding user data as soon as the target cell is prepared (called early data forwarding). When CHO is executed successfully and this is informed by the target gNB, the source gNB can also start or continue forwarding data (called late data forwarding). Using either or both forwarding options are left to the gNB implementation and the details can be found in Section 9.2.3.4 in TS 38.300.
It is expected that a gNB will most likely implement late data forwarding since early data forwarding could be wasteful if CHO is never executed and also if many target cells are prepared. On the other hand, there could be potential data loss with late forwarding. During the time the UE leaves the source gNB and the CHO is completed, the source gNB will continue transmitting data to this UE but such data will never be received. The delay between the UE leaving the source cell and source gNB starting data forwarding (upon receiving Handover Success from the target gNB) could be up to 100-150ms in some cases, depending on RACH success. The data lost during this transition needs to be recovered either by re-transmission (e.g. PDCP or TCP) or could be lost completely. If the data is not recovered by PDCP (e.g. due to expiration of re-ordering timer), then TCP back-off can kick in which will degrade the throughput substantially.
Observation 1: The transition time between CHO execution initiation and receiving data from the target can be large in some cases
Observation 2: With late data forwarding, data loss can happen which can substantially degrade TCP throughput.

The bye-message can make the data forwarding more efficient as the source gNB will know exactly when to start this process. However, as mentioned above, if the UE has to wait for a response for the bye-message, then CHO execution will be delayed and potentially can fail if the response is not received due to channel conditions.
Observation 3: The bye-message can improve data forwarding and recovery for CHO.
Observation 4: Waiting for a response to the bye-message can delay CHO execution. 

Then the question is whether a middle ground can be found by benefiting from the bye-message while not jeopardizing or excessively delaying CHO execution. One obvious option will be for the UE not to wait for a response to the message. The UE can rely on HARQ or RLC feedback to know that the message was successfully delivered to the source gNB or it can be transmitted only once in an ongoing uplink transmission. It can also be possible to send the bye-message before the CHO is triggered, e.g. the trigger point can be left to the UE implementation. In that sense, this indication can be as “best-effort” performance by the UE.
Observation 5: Sending bye message early or not waiting for a response will have less impact on CHO latency.
Based on this, we invite RAN2 to discuss options on this:
Proposal: For CHO, RAN2 to discuss a “best-effort” UE indication for leaving source cell to improve data performance with acceptable latency for CHO execution. 
3. Conclusion
In this document, we have discussed the so-called “bye-message” for CHO and propose the following:
Observation 1: The transition time between CHO execution initiation and receiving data from the target can be large in some cases
Observation 2: With late data forwarding, data loss can happen which can substantially degrade TCP throughput.
Observation 3: The bye-message can improve data forwarding and recovery for CHO.
Observation 4: Waiting for a response to the bye-message can delay CHO execution. 
Observation 5: Sending bye message early or not waiting for a response will have less impact on CHO latency.
Proposal: For CHO, RAN2 to discuss “best-effort” UE indication for leaving source cell to improve data performance with acceptable latency for CHO execution. 
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