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1 Introduction
In RAN#75 meeting, a Rel-15 NR WI was approved in RP-170847. For Radio Resource Management, 

· Conducted RRM requirements for below 6GHz 

· Note: Conducted and/or OTA RRM requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RRM requirements for above 24GHz
· Requirements for Non-Stand-alone operation

· Requirements related to following procedures are not included.
· Idle mode mobility 

· Requirements for Stand-alone operation
This paper provides discussion on OTA and conducted RRM requirements.
2 Discussion
Tests and validation for current generation mobile communication systems are generally consist of RF test and RRM conducted test. Most of the conducted tests check baseband capabilities while RF test check RF components capabilities. This test case design principle also applies to NR in most cases. However the conformance test for the current generation mobile communication systems are generally specified with respect to antenna connector as reference measurement points with frequency range up to 6GHz. The frequency range considers for NR may be up to 100 GHz. It is very likely that highly integrate RF front end using antenna arrays for NR system is used when frequency range is above 6GHz, and thus it may not be possible to separate RF tests with RRM conducted tests. Therefore, it is needed to specify alternative over the air (OTA) NR RRM measurement reference points for tests when no antenna connector available.  RRM requirement should be defined in order to guarantee the system performance. Methodology should be defined in order to make RRM requirement useful.
· Measurement related RRM requirement 
The methodology to define conducted RRM requirements may be similar as the LTE. The conducted RRM requirements are defined mostly based on the performance of reference signal measurement. Different accuracy requirements may be needed for different services. Link level simulation will be used to find out the number of reference signal samples needed for the desired accuracy. The measurement period requirements are derived the number of reference signal samples within a given time. 

Observation1: The methodology to define NR conducted RRM requirements may be similar as methodology of LTE RRM requirement.  
Currently, TR38.802 already defines channel model and simulation assumption for evaluation. Once the physical layer is defined, conductive RRM requirement can be defined by simulation.

Proposal1:  Conductive RRM requirement can be defined by simulation accruing to existing simulation assumption in TR38.802 and physical layer design once they are finished.
For frequency range above 24GHz, it may not be possible to separate RF tests with RRM conducted tests. Thus OTA RRM requirement are needed to incorporate both baseband capability and RF capability. Although it may not be possible to test conducted RRM requirement separately for frequency range above 24GHz, the measurement related OTA RRM requirement still consist of RF parts and RRM parts. The RRM parts may be very similar as conducted RRM requirement below 6GHz. 

Observation2: the measurement related OTA RRM requirements consist of RF parts and baseband parts. The baseband parts may be very similar to conducted RRM requirement below 6GHz 

Thus when defines measurement related OTA RRM requirements, it is beneficial to split the OTA RRM requirement into RF parts and RRM parts. RRM parts can refer to conducted RRM requirement below 6GHz. 

For LTE, the measurement related RRM requirements consist of RF margin and baseband requirement. It is beneficial to model the OTA requirement‘s RF part in NR as well.

Observation3: LTE uses RF margin to simplify the RF impact on measurement related RRM requirements. 

Currently, 5G NR testability SI is working on the baseline setup and propagation model for RRM and Demod. Corresponding work plan has been agreed in RAN4#82bis R4-1704396. Once the baseline setup and propagation model is stable, RRM OTA requirement can be derived based on system level simulation and link level simulation.

Proposal2:  OTA requirement can be defined by simulation according to the baseline setup and propagation model for RRM in NR testability study item once they are finished
Table 1: Key deliverables from the study on test methods for NR

	Deliverable to
	Deliverable
	Target

	NR WI Core part 
	Measurement uncertainty and related test tolerances for UE RF requirements in the NR WI
	RAN4 #84
Aug ‘17

	
	Preliminary parameters of propagation models for RRM scenarios
	RAN4 June adhoc
June ‘17

	
	Propagation models for RRM scenarios
	RAN4 #84bis
Oct ‘17


According the agreed work plan, the propagation models for RRM scenarios will be stable later. Thus it is beneficial to define conductive RRM requirement first. Also the OTA RRM requirement may use some of the results of conductive RRM requirement.
Proposal3: Define conductive RRM requirement first. Some of the conductive requirement can be used to define OTA RRM requirement
· Interruption related RRM requirement 
Some of the RRM requirements are not measurement related, such as interruption requirement. The interruption requirements are strongly affected by UE RF architecture. For these kinds of RRM requirement that link to RF architecture, the conducted RRM requirement and OTA RRM requirement may be very different. The conducted RRM requirements are generally below 6GHz, while OTA RRM requirements focus on high frequency. It is possible that the UE RF architectures are completely different.
Observation4: for RRM requirement that link to RF architecture, e.g. interruption requirement, the conducted RRM requirement and OTA RRM requirement may be considered separately.
3 Conclusion

This contribution discusses on OTA and conducted RRM requirements
Observation1: The methodology to define NR conducted RRM requirements may be similar as methodology of LTE RRM requirement.  

Observation2: the measurement related OTA RRM requirements consist of RF parts and baseband parts. The baseband parts may be very similar to conducted RRM requirement below 6GHz 

Observation3: LTE uses RF margin to simplify the RF impact on measurement related RRM requirements. 
Observation4: for RRM requirement that link to RF architecture, e.g. interruption requirement, the conducted RRM requirement and OTA RRM requirement may be considered separately.
Proposal1:  Conductive RRM requirement can be defined by simulation accruing to existing simulation assumption in TR38.802 and physical layer design once they are finished.
Proposal2:  OTA requirement can be defined by simulation according to the baseline setup and propagation model for RRM in NR testability study item once they are finished
Proposal3: Define conductive RRM requirement first. Some of the conductive requirement can be used to define OTA RRM requirement
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