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Introduction
[bookmark: OLE_LINK219][bookmark: OLE_LINK218][bookmark: OLE_LINK217][bookmark: OLE_LINK216][bookmark: OLE_LINK215]In CHO [1][2], the network can configure one or more candidate cells with CHO trigger condition(s), and the UE can evaluate whether the condition is met based on the configuration. When the candidate cell(s) fulfils the trigger condition, the UE can select the target cell and try to access the target cell. Besides the CHO trigger condition(s), the network can also configure the RACH resources for access.
In this paper, we want to discuss about how to reserve RACH resources in conditional handover.
Discussion
In NR legacy handover procedure, the network can reserve common RACH resources or dedicated RACH resources for the UE to access. Compared with traditional handover, CHO is a network-preconfigured but UE-controlled mobility mechanism, i.e. it is the UE to decide the final target cell to handover to, but in network side, there is no big difference between the CHO and traditional handover.
Before the source gNB sends the CHO configuration to the UE, the network can perform preparation for CHO, i.e. the source gNB can request the candidate target gNB to do admission control and reserve the radio resources accordingly, e.g. RACH configurations. Since multiple candidate target cells can be configured, the source gNB can perform CHO preparation with multiple candidate target gNB(s) simultaneously. To avoid resources waste, how to reasonably reserve the resources by the candidate gNB(s) is essential since only one of them would be the final target gNB. Compared to contention based random access, contention free random access can improve the handover success rate, since the intention of CHO is to improve handover robustness, CFRA can be supported in CHO, i.e. when the candidate target gNB(s) reserves the RACH resources, it can reserve CFRA resources that associating dedicated preamble index and/or timing/frequency resources with the beams within this candidate target gNB. 
Since channel condition may change rapidly and CHO preparation is done in advance and the network does not know the final target cell that would be selected by the UE, it is not easy for the network to configure CFRA resources. Three options are provided [3]:
“In one alternative, the target does not have a congestion situation and, upon request from source, it may simply configure for each potential target SSB (or CSI-RS) CFRA resources.
In a second alternative, the target does not bother and, upon request from source, it may simply configure CBRA resources.
And, only in a third alternative, the target decides not to allocate CFRA for all its beams, but for a subset of them that are more likely to be accessed by the UE. And for that, the target is assisted by the source that forwards beam measurement information as part of the RRM information in the HO REQUEST. It is not even certain this is likely to be the most typical scenario, hence we wonder why RAN2 starts by addressing that (considering the huge amount of work to be done anyway).”
However, configuring CFRA for all possible beams is not a good choice, since it is resources wasted especially considering the worst case that none of the configured candidate target cell(s) meets the CHO trigger condition, on the other hand, configuring CBRA for all possible beams is not suitable neither, since CBRA may not be successful which would cause conditional handover failure, and there is no necessary reason to restrict that the network can only reserve common RACH resources. 
Observation 1: Configuring CFRA for all possible beams is a waste of resources.
Observation 2: Configuring CBRA for all possible beams is unnecessary and may lead to conditional handover failure.

Reserving CFRA resources for a set of beams by the candidate target cell can be the compromised way, e.g. the candidate target gNB(s) can reserve CFRA resources for a set of beams based on the CHO request sent by the source gNB which indicates the potential set of beams since the source gNB has the measurement report from the UE. Then, the network can configure the CFRA resources to the UE via CHO command, the UE can use the configured CFRA resources that associated with the suitable beam under the final target cell that fulfilling the CHO trigger condition to access the target.
To avoid RACH resources waste, the candidate gNB can allocate group based CFRA resources, e.g. associating multiple SSBs with the same preamble index and timing/frequency resources, and upon the UE selects the beam to access the target cell, the UE can transmit the preamble together with the SSB index, then the target gNB can use the corresponding beam to send the RAR when it receives the preamble index together with the SSB index. 
Observation 3: To avoid RACH resources waste, the candidate gNB can allocate group based CFRA resources, e.g. associating multiple SSBs with the same preamble index and timing/frequency resources.

Proposal 1: The candidate target gNB can reserve CFRA resources for a set of beams based on the CHO request message sent by the source gNB which indicates the potential set of beams. 
Proposal 2: The per beam RACH resource information can be configured to the UE via CHO command.
Conclusion
[bookmark: OLE_LINK3]This paper mainly discusses about how to reserve RACH resources in conditional handover. Based on the above discussion, we have the following observationsl:
Observation 1: Configuring CFRA for all possible beams is a waste of resources.
Observation 2: Configuring CBRA for all possible beams is unnecessary and may lead to conditional handover failure.
Observation 3: To avoid RACH resources waste, the candidate gNB can allocate group based CFRA resources, e.g. associating multiple SSBs with the same preamble index and timing/frequency resources.

And then it is proposed:
Proposal 1: The candidate target gNB can reserve CFRA resources for a set of beams based on the CHO request message sent by the source gNB which indicates the potential set of beams. 
Proposal 2: The per beam RACH resource information can be configured to the UE via CHO command.
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