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1. Introduction

In the last meeting, measurement capability for NR was discussed, but there was no agreement. This contribution provides further discussion on the measurement capability.
2. Discussion 
In LTE, UE shall be capable of monitoring at least 8 TDD E-UTRA inter-frequency carriers and 8 FDD E-UTRA inter-frequency carriers, and this measurement capability is a mandatory feature from Release 12. It is straightforward for a Rel-15 LTE UE to support this measurement capability. For NR, it is expected that the NR UE will have better performance than LTE UE. Considering the large number of carriers to be monitored will have impact on the system performance, the NR UE shall at least have the same measurement capability of LTE carriers as LTE UE. What’s more, in LTE and NR DC scenario, the legacy LTE network deployment will be reused. In order to guarantee that the UE could handover or reselect to a suitable frequency carrier, the E-UTRA measurement capability shall be reused for NR.

Proposal 1: the NR UE shall be capable of monitoring:

-
[8] TDD E-UTRA carriers , and 

-
[8] FDD E-UTRA carriers  

LTE is the only inter-RAT supported by NR UE in Release 15. The total number of frequency carriers to be monitored by NR UE shall comprise of any combination of NR, E-UTRA TDD and E-UTRA FDD. The total number of frequency layers to be monitored has impact on the system performance. As a tradeoff of operator deployment, UE implementation complexity and system performance, it is proposed that NR UE shall monitor a total of at least [16] frequency carriers.
If the total number of monitored carrier is 16, one issue need to be discussed is how to define the measurement requirements. According to the WF [1], IncMon shall be deprioritized in Rel-15. In NR, the design of SS is different from LTE. NR-PSS/SSS has longer sequence which is mapped to larger number of subcarriers. So the mobility performance of NR shall be better than the performance of LTE. According to the simulation results from companies [1][2], only 3 samples are needed to perform PSS/SSS detection and 3 samples are enough to perform measurement with the accuracy of +-4.5dB. What’s more, the RX beamforming may do not have big impact on the mobility performance for the sub-6 GHz frequency band. So the measurement requirements could be specified as the multiple of the number of monitored carrier and the measurement delay per frequency carrier.
Proposal 2: the NR UE shall be capable of monitoring a total of at least [16] frequency layers comprising of any combination of NR, E-UTRA FDD, E-UTRA TDD layers.  
=====================Text Proposal in TS 38.133=======================
9.1.3
UE Measurement capability
9.1.3.1
Monitoring of multiple layers using gaps for NSA
When monitoring of multiple inter-frequency NR and E-UTRAN using gaps (or without using gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement of the configured measurement type (SS-RSRP, SS-RSRQ, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, etc.) of detected cells on all the layers.
The effective total number of frequencies excluding the frequencies of the PCell, PSCell, and SCells being monitored is Nfreq, which is defined as:

Nfreq = Nfreq, E-UTRA + Nfreq, NR 
where

Nfreq, E-UTRA is the number of E-UTRA carriers being monitored (FDD and TDD)

Nfreq, NR is the number of NR carriers being monitored 
9.1.3.2
Maximum allowed layers for multiple monitoring

The UE shall be capable of monitoring at least per RAT group:
-
Depending on UE capability, 7 NR carriers, and
-
Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, and NR layers.

3. Conclusion
This contribution provides discussion on the measurement capability. The proposals are:
Proposal 1: the NR UE shall be capable of monitoring:

-
[8] TDD E-UTRA carriers , and 

-
[8] FDD E-UTRA carriers  
Proposal 2: the NR UE shall be capable of monitoring a total of at least [16] frequency layers comprising of any combination of NR, E-UTRA FDD, E-UTRA TDD layers.  
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