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1 Introduction
In RAN4#84 meeting, RAN4 had extensive discussion on UE measurement capability. And the intra-frequency and inter-frequency definitions [1] were agreed. The related agreements were captured as follows: 
	Way Forward on NR intra-/inter-frequency definition
· SS block (SSB) based RRM Measurements: 
· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided: 
· the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour are the same, and 
· the subcarrier spacing of the SSB of the serving and neighbour cell are the same. 
· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided: 
· the center frequency of the SSB of the serving cell and center frequency of the SSB of he neighbour cell are different, or 
· the subcarrier spacing of the SSB of the serving and neighbour cell are different. 
· CSI-RS based RRM Measurements: 
· CSI-RS based Intra-frequency Measurement: A measurement is defined as a CSI-RS based intra-frequency measurement provided: 
· the bandwidth of the CSI-RS resource configured for measurement on the neighbour cell is within the bandwidth of the CSI-RS resource configured for measurement on the serving cell, and 
· the subcarrier spacing of serving cell and neighbour cell CSI-RS are the same. 
· CSI-RS based Inter-frequency Measurement: A measurement is defined as a CSI-RS based inter-frequency measurement provided: 
· the bandwidth of the CSI-RS resource configured for measurement on the neighbour cell is not within the bandwidth of the CSI-RS resource configured for measurement on the serving cell, or 
· the subcarrier spacing of serving cell and neighbour cell CSI-RS are different. 



In this contribution, we further discuss the UE measurement capability requirements and provide our consideration and proposals. 
2 Discussion
In LTE, the existing intra-frequency measurement capability is defined as follows:
When no measurement gaps are activated, the UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms.
And the existing inter-frequency measurement capability is defined as follows:
The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies or 8 FDD interfrequencies if the UE supports Increased UE carrier monitoring E-UTRA and the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period defined in Table 8.1.2.3.1.1-1.
Generally, the LTE UE shall be capable of performing measurement for at least 8 cells per frequency layer for intra-frequency measurements and at least 4 cells per frequency layer for inter-frequency measurements. The number of cells per frequency layer that UEs should perform measurement depends on the network deployment and SINR level that UE can measure. Compared the deployment assumptions in TR38.802 with the LTE deployment, there are not big difference from network topology, the neighbour cells which need to be monitored for mobility might be similar as legacy LTE. So, we propose to reuse the 8 identified intra-frequency cells and at least 4 inter-frequency cells per inter-frequency for NR UE measurement capability for frequency range sub 6GHz. And above 6GHz, we need further discussion, maybe system level simulation study is needed to derive the SINR values under typical deployment scenarios.
Proposal 1: For frequency range sub 6GHz, the NR UE shall be capable of performing measurements for 8 indentified-intra-frequency cells and at least 4 inter-frequency cells per frequency layer.
In LTE the number of frequency layers to be monitored by UE includes intra-frequency layers, inter-frequency layers and inter-RAT frequency layers. Depends on UE capability measurement gaps may or may not be needed when UE monitoring inter-frequency and inter-RAT frequency layers. And the effective total number of frequencies excluding the frequencies of the PCell, SCells, and PSCell being monitored is Nfreq, which is defined as:
Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD
For Rel-15 NR, LTE is the only inter-RAT supported by NR UE, and therefore the UTRA, GSM, CDMA2000 and HRPD RATs might be excluded from the NR UE capability in Release 15. And the effective total number of frequencies being monitored is Nfreq, which is defined as:
Nfreq = Nfreq, NR + Nfreq, E-UTRA
Proposal 2: The NR UE shall be capable of monitoring the effective total number of Nfreq frequency carriers, which is defined as: 
Nfreq = Nfreq, NR + Nfreq, E-UTRA
In LTE UE shall be capable of monitoring at least 3 FDD EUTRA frequency layers and at least 3 TDD EUTRA frequency layers. For NR UE, the same values as specified in LTE can be reused to define the number of FDD/TDD E-UTRA inter-frequency layers. As RAN4 agrees that no NR FDD/TDD differentiation in the number of carriers to be monitored, it would be straightforward to define that at least 6 NR frequency layers UE shall be capable of monitoring. 
Regarding the IncMon NR UE capability requirements for NR, considering the workload and timeline of Rel-15 NR WID, it is better not to introduce IncMon NR UE capability in Rel-15.
Proposal 3: The NR UE shall be capable of monitoring at least per RAT group for NSA and SA NR:
-	Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 6 NR carriers

Proposal 4: The UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD.
3	Conclusion
In this paper, we further discuss the NR UE measurement capability requirements and make our proposals on number of cells and number of frequency layers to be monitored as follows:
Proposal 1: For frequency range sub 6GHz, the NR UE shall be capable of performing measurements for 8 indentified-intra-frequency cells and at least 4 inter-frequency cells per frequency layer.
Proposal 2: The NR UE shall be capable of monitoring the effective total number of Nfreq frequency carriers, which is defined as: 
Nfreq = Nfreq, NR + Nfreq, E-UTRA
Proposal 3: The NR UE shall be capable of monitoring at least per RAT group for NSA and SA NR:
-	Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 6 NR carriers

Proposal 4: The UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD.
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