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1 Introduction
The WI on NR was approved in the last plenary [1]. A related SI on OTA test methods for UE requirements was also approved in [2]. The NR WID contains several aspects and features, which will require RRM requirements in RAN4. The aim of this contribution is to identify potential areas affecting RRM and also set priority for addressing these areas in order to complete all necessary RRM requirements related to the NR WI in Rel-15.  
2 Potential Areas affecting RRM Requirements 
The NR WID contains several areas and features which will potentially affect RAN4 work related RRM requirements. The high level scope of these features based on the NR WID [1] is expressed below:
1. Non-standalone (NSA): LTE-NR dual connectivity
· E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x in TR 38.801 section 10.1.2).

· E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x in TR 38.801 section 10.1.4).

· NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4/4A in TR 38.801 section 10.1.3).

2. NR standalone operation: 

· Single carrier NR operation

· Carrier Aggregation within NR (NR-NR CA)

3. Duplexing in paired and unpaired spectrum:

4. NR-LTE co-existence aka spectrum sharing:

· Coexistence between LTE UL and NR UL within the bandwidth of an LTE component carrier.
· Coexistence between LTE DL and NR DL within the bandwidth of an LTE component carrier.
5. Ultra-reliable part of URLLC:
6. Self-Organizing Network:

· Automatic neighbour relation (ANR)
7. Inter-RAT mobility between NR and E-UTRA

· Applicable for NR SA operation
3 NR Core WI Completion Time Plan 
The NR WI completion time plan was endorsed in [3]. According to the time plan:

· NR non-standalone (NSA) core WI completion by December 2017. This also includes RAN4 core specifications containing NSA RRM.
· NR standalone (SA) core WI completion by June 2018. This also includes RAN4 core specifications containing NSA RRM.
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4 Proposed RAN4 RRM Priority 

4.1 Prioritize areas for RRM
According to the NR completion time line RAN4 has to complete all NSA RRM and SA RRM core requirements by December 2017 and June 2018 respectively. Then depending on the feature the corresponding physical layer and/or higher layer procedures need to be developed or at least agreed by other working groups (RAN1/2/3). This means RAN4 will require very intense work especially close to the completion deadline. Some of these features also require agreements in RF e.g. RF requirements for bands/band combinations. 

We therefore propose to start the RRM work with the following priority order:
1. RRM requirements for NSA LTE-NR DC with LTE as Master 
2. RRM requirements for SA NR: Single carrier operation
3. RRM requirements for SA NR: NR carrier aggregation

4. RRM requirements for other features in the WID should be addressed in RAN4 based on the availability of time and outcome in other working groups.
The main sub-areas for each feature are listed in table 1:
Table 1: Main RRM requirements to be addressed within each priority area

	Priority 
	Main area/feature
	Main RRM requirements

	1
	RRM requirements for NSA: LTE-NR DC with LTE as the Master
	Measurements:

· LTE measurements

· NR measurements (including inter-RAT measurement by LTE PCell)

	
	
	Component carrier management in LTE cell group (CG): 

· LTE SCell activation/deactivation, 

· LTE SCell configuration/deconfiguration

· NR PSCell addition/release (managed by LTE PCell)

	
	
	Component carrier management in NR CG: 

· NR SCell activation/deactivation, 

· NR SCell configuration/deconfiguration

	
	
	LTE based mobility in RRC connected state: 

· Mobility between LTE PCell and another LTE neighbour cell

	
	
	Random access on:

· LTE serving cell(s)

· NR serving cell(s)

	
	
	UE timing related requirements:

· Transmit timing on LTE uplink serving cell(s)

· Transmit timing on NR uplink serving cell(s)

· Timing advance in LTE CG

· Timing advance in NR CG

	
	
	Interruptions on:

· LTE PCell and activated SCell

· NR PSCell and activated SCell

	
	
	Radio link monitoring (RLM):

· RLM on PCell in CG containing LTE PCell 
· RLM on PSCell in CG containing NR PSCell 

	
	
	Cell phase synchronization for cells on NR TDD carrier

	2
	RRM requirements for SA NR: Single carrier operation
	Measurements:

· NR measurements
· Inter-RAT LTE measurements

	
	
	Mobility in RRC idle and connected states: 

· Mobility within NR cells

· Mobility between NR and LTE

	
	
	Random access

	
	
	UE timing related requirements:

· Transmit timing

· Timing advance

	
	
	Radio link monitoring

	3
	RRM requirements for SA NR: Carrier aggregation (NR-NR CA)
	Measurements:

· NR measurements

· Inter-RAT LTE measurements

	
	
	Component carrier management: 

· NR SCell activation/deactivation, 

· NR SCell configuration/deconfiguration

	
	
	Mobility in RRC connected state: 

· Mobility within NR cells

· Mobility between NR and LTE; same as NR single carrier operation

	
	
	Random access

	
	
	UE timing related requirements:

· Transmit timing

· Timing advance

	
	
	Interruptions

	
	
	Radio link monitoring; same as NR single carrier operation


4.2 Frequency Ranges
The RRM core requirements are typically generic and independent of frequency bands. According to the NR WI objectives the RRM requirements below 6 GHz shall be conducted, those above 24 GHz shall be OTA and those between 6 GHz and 24 GHz can be conducted and/or OTA. 
This means RAN4 has to specify conducted RRM requirements as well as OTA RRM requirements for each prioritized feature listed in section 4.1. This is to make sure that RRM requirements cover all frequency ranges/bands/band combinations for which there are corresponding RF requirements.
4.3 Timeline for Core Requirements
Initial focus of RRM work in RAN4 should be on NSA LTE-NR DC. However NR standalone work can start before the completion of NSA requirements in December 2017. This means there will typically be an overlap between different priority areas. This also depends on the progress in other groups. 
The proposed timeline for addressing RRM core requirements for different priority areas is expressed below:
1. RAN4#82bis (April 2017) - RAN4#85 (November 2017):
· RRM requirements for NSA LTE-NR DC with LTE as Master 
2. RAN4#84bis (October 2017) - RAN4#87 (June 2018):
· RRM requirements for SA NR: Single carrier operation

3. RAN4#85bis (Jan 2018) - RAN4#87 (June 2018):
· RRM requirements for SA NR: NR carrier aggregation
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