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Introduction
A new WID on NR mobility enhancements (NR_Mob_enh) [1] has started with initial discussions taking place in RAN2. In this contribution, the potential RRM impacts have been discussed.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The objectives for this WID are listed as follows:
	· 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 specify the solutions and agreements agreed during the above study phase. [RAN2/RAN1/RAN3/RAN4]
Note: The following aspects should be considered in above objectives.
- Inter and intra frequency handover/SCG change
- Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change
- Synchronous and asynchronous deployments as assumed in Rel-15 NR
- UE capability on the number of Tx/Rx chains
- Low and high velocity
- FR1 and FR2 frequencies


It can be observed that one of the objectives is to reduce HO interruption time and LTE mobility enhancements is used as baseline. In Rel-14 LTE, the solutions of RACH-less and Make-before-break were introduced for mobility enhancement. New handover requirements for RACH-less and Make-before-break have been introduced.
For RACH-less handover, the UE will skip RACH to start new uplink PUSCH transmission after synchronized to target cell. So the definitions of RACH-less handover delay and interruption time are different with the legacy handover. There is an uncertainty time TIU included in the interruption time. For legacy HO, TIU indicates the uncertainty time in acquiring the first available PRACH occasion in the target cell. For RACH-less HO, TIU indicates the uncertainty time in acquiring the first PUSCH transmission occasion in the target cell.
For Make-before-break handover, UE shall maintain the connection to the source cell until UE send initial uplink transmission to the target cell. The definition of handover delay is same as the legacy handover, however the interruption time is shorten to 5ms. In LTE, only intra-frequency handover with the same bandwidth of source cell and target cell is supported for Make-before-break handover. Then, UE could use the same RF chain for measurements and data transmissions on both source and target cell. So, the interruption time is only for frequency/time tracking loops on the target cell. In LTE, UE performs frequency/time tracking based on CRS signals which are transmitted in every subframe. In NR, UE is assumed to execute frequency/time tracking based on SSB signals which are transmitted periodically. The frequency/time tracking time in NR will be different with that in LTE.
Proposal 1: In NR, the delay and interruption requirements for RACH-less handover and Make-before-break handover need to be defined respectively
· Uncertainty time of acquiring the first PUSCH transmission for RACH-less handover
· Interruption time for Make-before-break handover
In NR, there four types of handover requirements are separately defined, including FR1-to-FR1, FR1-to-FR2, FR2-to-FR1 and FR2-to-FR2 handover. If only intra-frequency Make-before-break HO was supported in NR, then Make-before-break HO couldn’t be configured for FR1-to-FR2 and FR2-to-FR1 handover. Obviously UE supports to use separate RF chains for measurements and data transmission on FR1 and FR2 frequency. RAN4 need to study whether these restrictions will be reused in NR. If Make-before-break HO could be configured for FR1-to-FR2 and FR2-to-FR1 handover, then the RF chain for corresponding FR needs to be turned-on or re-tuned to the carrier of target cell after UE received HO command. Hence, the RF tuning and AGC time may need to be considered into the interruption time.
[bookmark: _GoBack]Proposal 2: For Make-before-break handover in NR, RAN4 shall study the supported scenarios and the corresponding interruption time, and at least the following aspects shall be consider for handover interruption requirements:
· RF tuning time
· AGC time
· Frequency/time tracking time
Besides RACH-less and Make-before-break, other new solutions of fast handover procedure will be studied in RAN2. If new enhanced handover procedures were introduced, then RAN4 need to further study the corresponding RRM impacts.
Proposal 3: RAN4 shall study the RRM impacts if new enhanced handover procedures were introduced in RAN2.

Conclusions
This contribution provides our analysis on the potential RRM impacts of NR mobility enhancements. The following proposal is given:
Proposal 1: In NR, the delay and interruption requirements for RACH-less handover and Make-before-break handover need to be defined respectively
· Uncertainty time of acquiring the first PUSCH transmission for RACH-less handover
· Interruption time for Make-before-break handover
Proposal 2: For Make-before-break handover in NR, RAN4 shall study the supported scenarios and the corresponding interruption time, and at least the following aspects shall be consider for handover interruption requirements:
· RF tuning time
· AGC time
· Frequency/time tracking time
Proposal 3: RAN4 shall study the RRM impacts if new enhanced handover procedures were introduced in RAN2.
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