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1. Introduction

In RAN2#103 bis [1], it was agreed that:

	For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR).

For standalone NR-U deployments, the following mobility scenarios shall be supported:

-
Inter-cell handover between NR-U and NR-U;

-
Inter-cell handover between NR-U and NR.

In addition, the following mobility scenarios should be supported, possibly with lower priority:

· Inter-RAT handover between NR-U and LTE connected to EPC;

· Inter-RAT handover between NR-U and LTE connected to 5GC.

For connected mode mobility, the main issue identified for NR operation in unlicensed band is the reduced transmission opportunities for different signalings due to LBT failure.


In this paper, we would like to discuss some details related to connected mode moility between intra-RAT and give corresponding proposals.  
2. Mobility
In Rel-15, basic intra-RAT handover procedure has been discussed. The basic handover procedures where neither the AMF nor the UPF changes for NR-based licensed cells is shown as in Figure 1. 
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Figure 1: Intra-AMF/UPF Handover
In NR-U, for the supported scenairos expect SA scenario, the primary cell is always operated in licensed spectrum and for mobility between licensed cells, the framework and procedures of connected mode mobility in Rel-15 NR can be followed. In addition, we think for inter cell mobility between NR-U and NR-licnesed or between NR-U and NR-U cells, the current intra-RAT handover procedure utilized for NR licensed cell as shown in Figure 1 should be taken as a baseline. However, since a successful LBT is needed before each transmission on the unlicensed spectrum, which means unpredictable latenay may be introduced during the intra-RAT handover procedure due to LBT failure, some enhancement should be considered to overcome the LBT impact and decrease the handover latency.  
Proposal 1: Rel-15 NR Basic intra-RAT handover procedures for NR-licensed cell are considered as a baseline for handover procedure on mobility between NR-U or mobility between NR-U and NR-licensed. 

In Rel-15 NR, CBRA 4-steps RACH and CFRA can be supported for handover. We believe this also can be applicable to NR-U.

Futhermore RAN2 agreed [1] both CBRA 2-steps RACH and CFRA 2-steps RACH are supported. Furthermore during the HO, random access can be needed to obtain the TA of target cell. To decrease HO latency, the target gNB can allocate the paramters for 2-steps RACH and a configured uplink grant included in HO command to the UE. Then the UE can directly transmit the HO completion message to target gNB via configured uplink grant for MsgA transmission of two-step RACH. Therefore the following configuration can be included in HO command:

· The parameters for CBRA 2-steps RACH and grant(s);
· The parameters for CFRA 2-steps RACH and grant(s);

· The parameters for CBRA 4-steps RACH;

· The parameters for CFRA.

Proposal 2: the following configuration can be included in HO command:

· The parameters for CBRA 2-steps RACH and grant(s); 
· The parameters for CFRA 2-steps RACH and grant(s); 
· The parameters for CBRA 4-steps RACH;

· The parameters for CFRA.
3. Conclusion

In this contribution, we discuss mobility in connected mode for NR-U and we have the following proposals 
Proposal 1: Rel-15 NR Basic intra-RAT handover procedures for NR-licensed cell are considered as a baseline for handover procedure on mobility between NR-U and NR-U or mobility between NR-U and NR-licensed. 
Proposal 2: the following configuration can be included in HO command:

· The parameters for CBRA 2-steps RACH and grant(s);

· The parameters for CFRA 2-steps RACH and grant(s);

· The parameters for CBRA 4-steps RACH;

· The parameters for CFRA.
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