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1	Introduction
In Qingdao meeting RAN4 agreed a WF for NR RRM in [1]. The WF includes agreements as well as multiple topics to discuss further in RAN4 in order to progress the work. One of the discussions in Qingdao was related measurement capabilities:
· Clarity is needed on the intra/interfrequency definition used for eg categorizing measurement objects for measurement capabilities requirements, categorising measurement objects for delay/accuracy requirements, categorising measurement objects for event evaluation, measurement grouping at different measurement occasions, etc
· Consideration may also be given to more than 2 categorisations between intrafrequency/interfrequency,. One example would be intrafrequency measurements that are performed without retuning, intrafrequency measurements that are performed with retuning, interfrequency measurements that are performed without retuning, and interfrequency measurements that are performed with retuning . Interested companies may study naming and definirions of measurement categories.
· As a next step consider what is the reference for intrafrequency SS block based measurement objects
· Option 1 : Same SS block centre frequency location for serving cell and target cell
· Option 2 : Same gNB transmission centre frequency for serving cell and target cell
· Option 3 : SS block can be measured without retuning UE RF or measurement gap
· Option 4 : Other referece
· Finally, the intra/interfrequency definition also may conisder CSI-RS based measurements
· For NR measurement capability, it was agreed: there will be no NR FDD/TDD differentiation in the number of carriers to be monitored.
· Interested companies should evaluate further the minimum requirements on number of interfrequency and interRAT layers to monitor
· Interested companies should evaluate further he methodology for determining capability for number of cells, number of beams etc to measure:
· Serving cell
· Non-serving cells (neighbour cells)
In this paper, we will discuss the minimum requirements on number of layers to monitor – inter-frequency and inter-RAT.

2	Discussion
In Qingdao meeting it was agreed that for NR measurement capability, there will be no FDD/TDD differentiation in the number of carriers to be monitored.
Next to discuss would be how many NR Inter-RAT carriers the UE shall be able to monitor from LTE and how many NR inter-frequency carriers the UE shall be able to monitor in NR.
2.1 NR inter-RAT carriers to monitor
This would be a requirement stated in 36.133. Current baseline requirements in LTE is Incmon where the UE shall be capable of monitoring a total of at least 12 carrier frequency layers.
Assuming that a UE supporting NR will not need to support all legacy RATs (e.g. UTRA) one could assume that 12 carrier frequency layers would still suffice. However, it can be expected that for NR there will be a larger amount of bands and therefore it might not be enough with 12 carrier frequency layers.
As the number of LTE carriers will not decrease we think an increase in the number of carrier frequency layers is needed for UEs supporting NR. The exact number is to be discussed in RAN4, but we would suggest 16.
Proposal 1: in LTE, a UE supporting NR, shall be able to monitor at least 16 carrier frequency layers.

2.2 NR inter-frequency carriers to monitor
When discussing the number of NR inter-frequency layers the UE shall be able to monitor, we assume that we once again need to look at the LTE minimum Incmon requirements. In LTE, the UE shall be able to monitor up to 8 FDD and/or 8 TDD inter-frequency carrier, depending on the UE capability.
As mentioned, the number of band and possible carrier frequency layers is expected to be higher in NR than in LTE. Therefore, we also see a need to increase the number of NR inter-frequency carriers the UE shall be able to monitor beyond 8.
As RAN4 decided not to have FDD/TDD differentiation in the number of carrier to monitor, the logical step would be to have 16 NR inter-frequency layers. However, we also think 12 or slightly higher than 12 inter-frequency carriers could be acceptable. In the end, some input from operators might be useful.
Proposal 2: UE shall be able to monitor at least 12 NR inter-frequency layers. However, operator input on the number of NR inter-frequency layers to monitor would be helpful.

2.3 LTE inter-RAT carriers to monitor
RAN4 also at some point need to decide on the number of LTE inter-RAT layers the UE shall be able to monitor. However, RAN4 does not need to consider this requirement for NSA assuming all LTE measurements are performed by MN.

2.4 Total number of layers to monitor
Finally, RAN4 has to decide on the total number of carrier the UE at least shall be able to monitor. Assuming that the LTE requirements stay unchanged, except for the addition of monitoring requirements related to NR carriers, we look at the NR requirements of total number of carriers.
First of all, we assume that NR will not support all legacy RATs, and only inter-RAT RAT to be considered is LTE. As mentioned in former section inter-RAT measurements are not needed for NSA option 3. Therefore, we see the total number of layers the UE at least shall be able to monitor will, for now, at most equal the number of NR inter-frequency layers.
Proposal 3: for NSA option 3 for SN, the total number of carrier frequency layers the UE at least shall be able to monitor equals the number of NR inter-frequency layers

3	Conclusion
[bookmark: _GoBack]In this paper, we continued the discussion on the number of NR inter-frequency and NR inter-RAT layers the UE shall be able to monitor. We also discuss the total number of layers the UE at least need to support in the NR for NSA. We propose:
Proposal 1: in LTE, a UE supporting NR, shall be able to monitor at least 16 carrier frequency layers.
Proposal 2: UE shall be able to monitor at least 12 NR inter-frequency layers. However, operator input on the number of NR inter-frequency layers to monitor would be helpful.
Proposal 3: for NSA option 3 for SN, the total number of carrier frequency layers the UE at least shall be able to monitor equals the number of NR inter-frequency layers
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