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1. Introduction
In the WIs on LTE and NR mobility enhancement, one important enhancement is on conditional handover. This paper is to investigate the potential issues based on the LS received from RAN2. The corresponding proposals are also provided. 
2. Discussion
One LS [1] was received from RAN2 on conditional handover in E-UTRAN and NR, in which RAN3 is asked to study HO preparation and data forwarding mechanisms for conditional handover. In this paper, the issues will be investigated one by one. 
The Xn handover in TS 38.300, also shown in Fig. 1, is a reference for potential enhancements. 


Fig.1 Xn Handover. 
2.1 On handover over preparation
According to the progress in RAN2 #105bis, the following agreements were achieved with FFS: 
For Handover robustness improvements:
Agreements

1: 	The CHO command contains at least the configuration information of target cell(s) and triggering conditions. 
=> FFS who decides the triggering conditions (source, target or source+target)
=> FFS on transparent containers.
=> FFS on the Stage-3 details

So basically, RAN2 has agreed that “the CHO command contains at least the configuration information of target cell(s) and triggering conditions.” But still RAN2 has no conclusion on which node to decide the triggering conditions. That is, whether it is the source eNB/gNB, target eNB/gNB or source + target eNB/gNB that decide on such condition. As a result, whether the condition is included in HO command or included directly by the source eNB/gNB in the reconfiguration message). This may impact the HO Preparation phase. 
From RAN3 point of view, during the handover preparation, the target node is in charge of reserving the resources for the UE. It should also get involved in deciding the triggering conditions since it has the full information on all the UEs currently served or to be served by it. Thus for achieving this, the target node need to know that this UE is for a conditional handover instead of legacy Xn handover so that the target node can prepare the triggering conditions for it. Also, from general point of view, the behaviour of target node may be also different from legacy HO since the reservation of resources may not be used by the UE finally if UE does not select it as the target. 
On the other hand, RAN2 has agreed that the network can inform the UE to release the CHO configurations after CHO command. The reason can be that the target eNB/gNB decides to cancel the preparation due to the load reason or other reason. From this point of view, the target should also know that the UE is for CHO in order to trigger the handover cancel when necessary. 
Based on the analysis above, the following proposals are suggested: 
Proposal 1): The source node should notify to target node that this UE is for CHO in Handover Request message. The target node gives response to source with triggering condition. 
Proposal 2): The target node is allowed to cancel the handover preparation on a UE conditional handover. 

2.2 On when to start data forwarding
About when to start data forwarding, there may have several options given as follows: 
· Option 1: Right after sending RRC configuration to UE on conditional handover; 
· Option 2: Following the indication from UE to the source node before HO execution, i.e., the indication is sent right after UE selects the final target and before detach from source (RRC signalling based); 
· Option 3: After target node indicates to the source node that the UE has accessed to the target cell (Xn signalling based)
On option 1, a problem may exist if the multiple targets are configured to UE. Since the data forwarding is started before source node knows that which one is the final target. Thus, the data packets may be forwarded to the target node which the UE may not finally attach to. However, there is no problem to start data forwarding if the source node knows that only one target is going to be configured to UE. 
Option 2 is a new RRC signalling based solution before UE detach from the source node. If UE made the decision on the final target, it notifies to the source node. Thus the source node can start the data forwarding at this timing. But this message may not be received by the source since the radio quality is getting very bad when UE executes the handover. 
To overcome the drawback of option 2, the other solution is option 3. That is, the target node notifies to the source node by Xn signalling if UE has successfully sent the RRC complete message to the target.
It can be seen that option 1 is suitable for the use case that the source node knows that only one target is going to be configured to UE, while option 3 is fit for the case that the multiple targets are configured to UE. 
Based on the analysis above, the following proposal is suggested: 
Proposal 3): On when to start data forwarding, to allow option 1 and option 3 for different use cases. That is, option 1 is for the case that only one target is going to be configured to UE, while Option 3 is the case that the multiple targets are configured to UE. 


3. Conclusion
In this contribution, the potential issues on support of conditional handover were investigated. The following proposals are suggested to RAN3:
Proposal 1): The source node should notify to target node that this UE is for CHO in Handover Request message.
Proposal 2): The target node is allowed to cancel the handover preparation on a UE conditional handover. 
Proposal 3): On when to start data forwarding, to allow option 1 and option 3 for different use cases. That is, option 1 is for the case that only one target is going to be configured to UE, while Option 3 is the case that the multiple targets are configured to UE. 
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