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1. Introduction
At the 3GPP TSG RAN #71 meeting, the Study Item description on “New Radio Access Technology” was approved [1]. RAN aims at addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].

A mobility procedure can be broken into the following fundamental steps:

- 
Initial access

-    Mobility decision

-
Mobility execution

This contribution proposes further details regarding mobility decision for the new RAT. Furthermore, we discuss the related physical layer specification impact.
2. Mobility decision – who decides? 
In mobility there are two places where to decide to change the serving or camped cell 

-
UE
-
Network
Traditionally the UE deciding has been termed reselection, whereas the network deciding has been termed HO.

Both methods seem to make sense to preserve in 5G based on the current RRC state. Similarly preserving the existing names of reselection and handover used in 3G/4G seems reasonable.
Proposal 1: NR shall support UE reselection in which the UE determines a mobility event based on measurements of attributes of the serving and neighbour cells (both intra RAT and inter RAT).
Proposal 2: NR shall support handover in which the RAN determines a mobility event based on measurements of the serving and neighbour cells (both intra RAT and inter RAT).
3. Mobility decision – which measurements to use? 
There are two types of measurements that can be used in the mobility decision

-
Uplink measurements 

-
Downlink measurements 

Given the likelihood of UE SRS or other UL signals being present, and the likelihood of a Cloud RAN implementation, it seems reasonable that both UL and DL measurements should be considered in the mobility decision.
For example the CU with many DUs may coordinate the underlying DUs to measure a UE reference signal and determine a HO without requiring a UE measurement report. This benefit is more prominent in some challenging use cases, such as the high speed train scenario [2], where DL based mobility requires UE to perform frequency measurements even in power saving mode due to frequency serving cell change. 
In another example, UL based mobility would also enable network to aggressively reduce DL measurement signal transmission for network power saving and interference reduction purposes.
Proposal 3: Uplink and downlink signals should be considered as candidates for measurements in mobility events.
4. Physical layer support for mobility measurements 
DL measurement signals already exist in LTE such as CRS or DRS. NR DL measurement reference signals (MRS) are expected to provide following enhancements:
· Configurability in time and frequency. CRS in LTE provides excellent references for DL mobility measurements and demodulation but with a couple of known drawbacks: CRS pollution and high network energy cost. Instead of having frequent CRS transmissions, NR DL MRS should be configured to adapt to the deployment scenarios and traffic. 

· Beamforming support. Massive MIMO system may utilize highly directional measurement signals. It is also likely that a single TRP could transmit multiple MRS’s. 
Proposal 4: DL measurement signal should be configurable time, frequency and spatial domain.

UL signals defined in LTE could already be implicitly used for network decisions on mobility in RRC_CONNECTED state. NR UL measurement signals are expected to provide following enhancements:

· Availability in active state. In an active state, UL measurement signal could be power and timing controlled from serving/monitoring base stations. SRS could be the starting point for UL measurement signal in active state.
· Availability in power saving state. In a power saving state, UE is likely to have no dedicated radio resources. UL measurement signal is likely to common resources. PRACH could be the starting point for UL measurement signal in a power saving state. Further enhancement on capacity and measurement accuracy could be studied.
Proposal 5: SRS and PRACH could be used as the starting point for UL measurement signals in active and power saving states.

5. Conclusion 

Proposal 1: NR shall support UE reselection in which the UE determines a mobility event based on measurements of attributes of the serving and neighbour cells (both intra RAT and inter RAT).

Proposal 2: NR shall support handover in which the RAN determines a mobility event based on measurements of the serving and neighbour cells (both intra RAT and inter RAT).
Proposal 3: Uplink and downlink signals should be considered as candidates for measurements in mobility events.
Proposal 4: DL measurement signal should be configurable time, frequency and spatial domain.

Proposal 5: SRS and PRACH could be used as the starting point for UL measurement signals in active and power saving states.
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