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1. Introduction

In the last meeting, a way forward on NR RRM was agreed [1], which summarized the following initial focus areas for NR RRM in RAN4#83.

· Analysis of decisions made in other working groups eg RAN1, RAN2 in April and earlier meeting rounds, in view of the impact to RAN4 RRM requirements

· UE measurement capabilities such as number of cells, number of beams, number of frequency layers to be monitored, number of numerologies to handle in parallel, etc

· Consideration of requirements for NR UE transmit timing

· Expected measurement requirements needed for enabling NSA option 3 operation

· Draft system level simulation plan

· Draft link level simulation plan (Note: It will not be possible to agree simulation assumtions or provide resuts until further progress is made in RAN1 eg on NR-SS and CSI-RS design)

· RRM Specification structure for 38.133

· NR Measurement definitions and reference point

· UE architecture 

· the need for measurement gaps for inter-frequency and inter-RAT measurements

· Interruption requirements

· Other contributions are not precluded

This contribution provides discussion on the UE measurement capability .

2. Discussion 
2.1 Number of NR inter-frequency carriers being monitored by UE 

For frequency ranges above 6GHz, considering the wide bandwidth and massive MIMO operation, TDD mode is more suitable for NR. However, for frequency ranges below 6GHz used for NR, there are some legacy LTE bands which includes FDD bands and TDD bands. So it is better to differentiate TDD and FDD when discussing the NR UE measurement capability as the defined UE measurement capability for UTRA or E-UTRA.

Observation 1: For frequency ranges below 6GHz, both TDD bands and FDD bands will be used for NR. It is necessary to differentiate TDD and FDD when discussing the UE measurement capability for NR.
Proposal 1: it is proposed to differentiate TDD and FDD when specifying the UE measurement capability for NR.
In the last meeting, the working assumption on maximum channel bandwidth was agreed that the maximum CBW is 100MHz and 400MHz respectively for bands below 6GHz and bands above 6GHz.
The NR measurement capability should consider three parts: frequency ranges below 6GHz, frequency ranges above 6GHz and LTE bands used for NR. According to the attachment of NR WID[1], there are many frequency ranges/LTE bands. However, an operator will obtain only part of those frequency resources. For example, an operator may get 1GHz spectrum for the frequency ranges above 6GHz, there will be about 3 frequency carriers assuming 400MHz CBW. For frequency ranges below 6GHz, there may be 2 frequency carriers if an operator gets 200MHz spectrum and the CBW is 100MHz. What’s more, LTE bands used for NR also need to be considered.     
Above analysis is based on the agreed frequency ranges and LTE bands for NR in Rel-15. The number of frequency bands/ranges will continue to increase and an operator will get more NR bands. If the measurement capability is defined only based on the current Rel-15 frequency ranges/bands, the requirements maybe not enough for the future release. So it is necessary to consider the forward compatibility when specifying the NR measurement capability.
Observation 2: there may be more frequency ranges/LTE bands in the future release than the frequency resources agreed in the Rel-15 NR WID.
Proposal 2: it is proposed to consider the forward compatibility when specifying the NR measurement capability.
2.2 Number of beams being monitored by UE 

Considering the high frequency used in NR, beamforming is an necessary operation. In order to find a suitable directional beam to receive data, UE need to perform measurement with beams. The number of beams being monitored is related to the number of beams to cover a certain spatial area. The needed number of beams to cover a certain spatial area is dependent on the frequency range and deployment scenario. According to RAN1’s agreement[2], for the urban macro scenario, the BS antenna array is 128 for frequency range around 4GHz, and BS antenna array is 256 for frequency range around 30GHz. For a certain spatial area, different antenna array corresponding to different number of beams. In order to facilitate RAN4 work, it is proposed to consider reusing RAN1’s assumption on BS antenna array when discussing the number of beams measured by UE. 
Proposal 3: it is proposed to consider reusing RAN1’s assumption on BS antenna array when discussing the number of beams measured by UE.
3. Conclusion
This contribution provides discussion on the UE measurement capability for NR, the observations and proposals are:

Observation 1: For frequency ranges below 6GHz, both TDD bands and FDD bands will be used for NR. It is necessary to differentiate TDD and FDD when discussing the UE measurement capability for NR.
Observation 2: there may be more frequency ranges/LTE bands in the future release than the frequency resources agreed in the Rel-15 NR WID.

Proposal 1: it is proposed to differentiate TDD and FDD when specifying the UE measurement capability for NR.
Proposal 2: it is proposed to consider the forward compatibility when specifying the NR measurement capability.

Proposal 3: it is proposed to consider reusing RAN1’s assumption on BS antenna array when discussing the number of beams measured by UE.
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