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1. Introduction

RAN1 has discussed about the deployment scenarios for NR-based access to unlicensed spectrum and agreed to study the additional functionality needed beyond the specifications for operation in licensed spectrum in the deployment scenarios as listed in [1]. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U

· An NR cell with DL in unlicensed band and UL in licensed band

· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

Mobility in connected mode was discussed in last RAN2 meeting and there is a separate section for this aspect in the initial TR structure. Therefore in this contritbuion, we would like to discuss some details related to mobility in connected mode and provide corresponding proposals. 
2. Mobility
In Rel-15, basic 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, base on the supported scenarios, there are several cases for mobility in connected mode as listed below:

· Intra cell mobility

· Inter cell mobility between NR-U and NR-licensed

· Inter cell mobility between NR-U and NR-U

· Inter RAT mobility

Actually 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, in order to support SA scenario, mobility between NR-U and NR-licensed or between NR-U and NR-U cells should be supported. Since a successful LBT is needed before each transmission on the unlicensed spectrum, which means unpredictable latenay may be introduced durnign the handover procedure due to LBT failure, some enhancement should be considered to overcome the LBT impact and decrease the handover latency.  
Proposal 1: Basic handover procedures for NR-licensed cell are considered as a baseline for handover procedure in NR-U. 

Proposal 1bis: Enhancement on connected mode mobility should be studied to reduce the handover latency due to the impact of LBT.

In RAN#80, a WI on mobility enhancement has beem approved. The objective are considered as following.

	The following objective are considered in this WI:

· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 

· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 

· RACH-less handover 
· To study solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited. 

· Conditional handover 

· Fast handover failure recovery 

RAN2 should avoid increasing signalling overhead. 

Note: LTE mobility enhancements should be used for baseline for fast handover failure recovery, Make-before-break and RACH-less handover. 


To avoid duplicated discussion and to achieve a unified solution among different WIs, we need to identify some potential technologies to be discussed. Some of enhancements has been included in the other WI and should not be discussed in NR-U as shown in the table below. In addition, since we already agreed to study the enhancement on 4-step RACH and 2-step RACH, which is also a solution to reduce the handover latency, currently it is enough to focus on the dicussion on RACH enhancement. 
	HO/SCH change enhancenments
	Need to be discussed?
	comments

	RACH-less
	No
	Within the scope of mobility enhancement



	Make-before-Break
	No
	Within the scope of mobility enhancement



	Handover/SCG change with simultaneous connectivity with source cell and target cell
	No
	Within the scope of mobility enhancement



	RACH enhancements
	Yes
	4-step RACH enhancement
2-step RACH enhancement

	Conditional handover 
	No
	Within the scope of mobility enhancement



	Fast handover failure recovery 


	No
	Within the scope of mobility enhancement




Proposal 2: RAN2 will not discuss the following mechanisms for enhancement on connected mode mobility in NR-U, i.e. RACH-less, Make-before-Break, Handover/SCG change with simultaneous connectivity with source cell and target cell, Conditional handover, Fast handover failure recovery.

Proposal 3: RAN2 will focus on the discussion on RACH enhancement to reduce the handover latency.
3. Conclusion

In this contribution, we discuss mobility in connected mode for NR-U and we have the following proposals 
Proposal 1: Basic handover procedures for NR-licensed cell are considered as a baseline for handover procedure in NR-U. 

Proposal 1bis: Enhancement on connected mode mobility should be studied to reduce the handover latency due to the impact of LBT.

Proposal 2: RAN2 will not discuss the following mechanisms for enhancement on connected mode mobility in NR-U, i.e. RACH-less, Make-before-Break, Handover/SCG change with simultaneous connectivity with source cell and target cell, Conditional handover, Fast handover failure recovery.

Proposal 3: RAN2 will focus on the discussion on RACH enhancement to reduce the handover latency.
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