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1 Introduction

This paper gives an overview on the current progress of 5G RRM specification in RAN4 and see what activities (if any) RAN5 can plan for RRM for the RAN5 NR #2 AdHoc in April 2018.
2 Status on RRM before RAN WG4 #86
The RRM specification in RAN4 is TS 38.133. The specification has been officially published in V15.0.0 [1]. The specification contains the placeholder for core and performance requirements. RRM test cases will be defined in Annex A. Current information is that Annex A will start to be discussed in RAN4 #87.
Observation 1: In TS 38.133 v0.2.0, Annex A is still empty. There are no RRM test cases defined yet.
The requirements are structured in several chapters:

· RRC IDLE State Mobility

· Cell Selection

· Cell Re-Selection

· RRC Inactive State Mobility

· Cell Re-Selection

· Mobility Control

· RRC Connected State Mobility

· Handover

· Mobility Control

· Timing

· UE Transmit timing

· UE Timer accuracy

· Timing advance

· Cell phase synchronization accuracy

· Maximum Transmission Timing Difference

· Maximum Receive Timing Difference

· Signalling Characteristics

· RLM

· Interruption

· Measurement Procedures

· NR intra-frequency measurements with beamforming

· NR intra-frequency measurements without beamforming

· NR inter-frequency measurements with beamforming

· NR inter-frequency measurements without beamforming

· Inter-RAT measurements

· Measurement Performance Requirements

· NR Measurements

· E-UTRAN Measurements

· Measurement Performance Requirements for NR Network

The structure of the requirements can help to get an idea of what kind of test cases to expect. However, not all the requirements will have associated tests.
Observation 2: The requirement section headers can help to identify a superset of the NR RRM tests.

At the moment, there is no distinction between NSA and SA in the test specification. Although from some of the requirements these might be obvius (NR Handover test cases will be SA), for others this is not so clear yet.

Observation 3: there is no information yet on what tests will be NSA and what test SA.
3 RRM progress during RAN WG4 #86
During RAN4 #86 meeting, RRM discussion will be focus on two main parts: on one hand, complete the core requirement sections in TS 38.133. These core requirements are common for FR1 and FR2. 

On the other hand, the NR Testability SI should be closed in RAN #79 plenary. Hence, the RRM Baseline system for mmWave OTA tests in TR 38.810 should be completed during this meeting.

For the RRM Baseline System, the current text is stated at the moment in TR 38.810:
The RRM baseline measurement setup shares all aspects in common with the UE RF setup defined in 5.2.1 and includes the following aspects in addition:

TRxPs and Cells:

-
Up to 2 NR transmission reception points TRxPs are emulated.

- 
For non-standalone (NSA) NR devices, the test setup shall emulate in addition 1 LTE cell. The emulated LTE cell provides a stable LTE signal without precise propagation modelling or path loss control between it and the DUT.

Antennas:

- 
N sets of antennas transmitting the signals from the emulated gNB sources to the DUT.

- 
N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of total simultaneously emulatedangles of arrival considering the modeled propagation conditions. Here “angle of arrival” refers to the arrival direction of the signals physically emulated in the chamber as result of the method used for channel emulation (and not directly to the same terminology used for clusters and sub-paths specified in CDL model of TR 38.901).

Angular Relationship:

- 
A positioning system such that 1 antenna provides for an angular relationship with the DUT with two axes of freedom that is independently controllable (or the setup should provide equivalent functionality).

Polarization: 

- 
The N sets of antennas emulating the signal sources are cross-polarized and transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level. 

Multiple DL transmission antenna ports: 

- 
In case of multiple DL transmission antenna ports are required for RRM testing, the transmission scheme is FFS.
Measurement Uncertainty: 

-
It is likely that the measurement uncertainty budget for the RRM setup may contain additional measurement uncertainty elements relative to the setup defined in 5.2.1.

Fading Propagation Conditions:

-
The simplified channel how to model fading propagation conditions between the DUT and the emulated gNB sources is FFS.
The baseline discussion this week focused on closing some of the open points, like how many antenna probes should be active simultaneously (current proposal is 2) and which angular relationships between the active antennas and the DUT should be covered by the system.
4 Conclusion

Based on the analysis of RAN4 progress, RAN5 cannot start any work in TS 38.533 at this point. However, during the discussions this week, we have identified a few points where discussion can be started: based on legacy LTE RRM test cases and the current progress in TS 38.133, an initial analysis of probable RRM test scenarios and how they will translate to NR tests. 

4.1 NR FR1

For sub-6 GHz, as the test cases will be conducted, the test complexity should be similar to legacy LTE Tests. RAN5 group can start working on FR1 RRM tests as soon as the first tests are defined in the TS 38.133. Measurement Uncertainties and system design will probably be similar to legacy LTE. Important parameters for the tests are number of cells, MIMO configuration and propagation conditions.

4.2 NR FR2

For mmWave, the OTA aspect adds a significant complexity to the NR test system and new MU and TT will need to be calculated. In order to start the work, the goal for RAN5 5G NR #2 Adhoc is to fill a table similar to Table 4-1.
	RRM areas
	Number of Cells/Beams
	Number of TRxP
	Number of simultaneous AoA
	MIMO Configuration
	Fading 

(yes or no)
	NSA/SA

	RRC IDLE State Mobility
	  
	  
	  
	  
	  
	

	RRC Inactive State Mobility
	
	
	
	
	
	

	RRC Connected State Mobility
	
	
	
	
	
	

	Radio link monitoring 
	  
	  
	  
	  
	  
	

	Timing 
	  
	  
	  
	  
	  
	

	Interruption
	
	
	
	
	
	

	Measurement Procedures 
	  
	  
	  
	  
	  
	

	Measurement Performance
	
	
	
	
	
	


This table shall be shared with RAN4 group to help them understand what RAN5 needs to continue the RRM work and see if they can start delivering some of the required parameters. All companies are encouraged to have a look at this Table before RAN5 5G NR #2 Adhoc and help contributing to complete it as much as possible during the meeting.
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