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1. Introduction
In R15, due to time limitation mobility enhancement is postponed to R16 for consideration. In NR Mobility Enhancement WI [1], it is proposed to study/develop solution(s) to reduce interruption time during handover 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 

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

In LTE, RACH-less is specified for interruption time reduction, i.e. skip RACH procedure during handover procedure. In fact, RACH less handover is a generic solution to reduce the overall latency handover process which can be combine with any other handover scheme.  In this paper, we would discuss some details of RACH-less handover in NR..

2. Discussion
RACH-less handover was introduced as part of the mobility enhancements in LTE Rel-14. With RACH-less handover, The UE will transmit firstly in Msg3 skipping Msg1 and Msg2 which can reduce 4.5-8.5ms latency. A UE is configured with a RACH-less handover through the inclusion of rach-Skip-r14 in the MobilityControlInfo IE in the RRCConnectionReconfiguration message[2]. In LTE Rel-14, the scenarios for RACH-less handover are very limited: target cell has the same TA with source cell or TA=0 in small cell.

RACH-Skip-r14 ::=




SEQUENCE {


targetTA-r14




CHOICE {



ta0-r14






NULL,



mcg-PTAG-r14





NULL,



scg-PTAG-r14





NULL,



mcg-STAG-r14




STAG-Id-r11,



scg-STAG-r14




STAG-Id-r11


},


ul-ConfigInfo-r14



SEQUENCE {



numberOfConfUL-Processes-r14


INTEGER (1..8),



ul-SchedInterval-r14


ENUMERATED {sf2, sf5, sf10},



ul-StartSubframe-r14


INTEGER (0..9),



ul-Grant-r14




BIT STRING (SIZE (16))


}















OPTIONAL
-- Need OR

}

In NR, we should consider to make the RACH-less handover more general on top of what supported  in LTE Rel-14.  RACH procedure is performed to confirm three parameters both in LTE and NR:

· TA

· Initial uplink transmission power 

· Uplink grant (consider beam in NR)

If in more scenarios, all three parameters are known by UE before RACH based access is perform for handover, the RACH-less handover can be used more. 

In the current mechanism, the target gNB calculates TA based on the preamble in Msg1 in RACH. Without RACH, it is suggested that the target gNB evaluates TA based on the target cell measurement results:

· Based on target cell measurement results: If the target gNB cannot get the position of UE(UE GPS is off), it will evaluate TA according to the target cell measurement results. The target gNB calculates the downlink path loss by comparing the downlink transmission power and target cell measurement results. Then The target gNB uses suitable path loss model(such as  Free space model, Hata-Okumura Model) to evaluate the distance between UE and itself then evaluate TA based on the distance. Details are left to gNB implementation.  

Proposal 1: Consider target gNB evaluates TA based on the target cell measurement results for RACH-less handover in NR. 

In current mechanism, the initial value of PUSCH transmission power control is determined by PRACH preamble power and total power ramp. How to get the initial uplink transmission power without RACH is not specified in LTE. For NR RACH-less HO, there are two possible solutions for UE to gain the initial uplink transmission power:

· The target gNB evaluates: The target gNB calculates the downlink path loss by UE position with suitable path loss model or comparing the downlink transmission power and target cell measurement results.  The target gNB sends initial uplink transmission power in RRCConnectionReconfiguration message based on path loss and receiving power expected by the target gNB. Details are left to gNB implementation.  

· The target gNB indicates UE to evaluate: The target gNB sends expected receiving power in RRCConnectionReconfiguration message and indicates UE to calculate the initial uplink transmission power. This solution is similar to the current mechanism in RACH procedure. 

If some failures happen, such as HARQ reaches max times, then UE will fall back to RACH.

Proposal 2: The initial uplink transmission power can be evaluated by UE or target gNB for RACH-less handover in NR.
3. Conclusion
In this contribution, we have discussed if UDC can be configured for a split bearer in NR, and made the following observations and proposals:
Proposal 1: Consider target gNB evaluates TA based on the target cell measurement results for RACH-less handover in NR. 

Proposal 2: The initial uplink transmission power can be evaluated by UE or target gNB for RACH-less handover in NR.
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