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1	Introduction
In RAN4 in Berlin the discussion related to the UE measurement capability continued. One important agreement in Berlin was the agreement on the intra-frequency and inter-frequency carrier. Having this definition in place helps the further RAN4 work. One topic open for discussion is related to the determination of the number of cells the UE should be able to measure both on intra-frequency and inter-frequency carriers.
In [2] we discuss the number of cells the UE should be able to monitor and propose that at least for below 6GHz it may be feasible to re-use legacy LTE requirements related to number of intra-frequency cells.
In this paper, we look at the UE requirements related to number of beams per cell (SS-Blocks). We also have an initial look at the requirements for CSI-RS measurements.

2	Discussion
In our paper discussing the number of cells to monitor it was observed that one cell is represented by a physical cell Id which is decoded from the PSS/SSS of an SS-Block. Additionally, each cell can be covered by one or more beams – each beam transmitting an SS-Block. In order to provide full identification also the SS-Block Index would need to be decoded by UE.
If RAN4 decides to follow LTE requirements for number of infra-frequency cells this would mean that UE would need to be able to monitor up 8 intra-frequency cells. For each cell, the UE should be able to report measurements to higher layer with a given measurement period – which in LTE is 200ms.

2.1	Number of SS-Blocks
RAN1 agreed, that there can be up to ‘L’ SS-Blocks per SS-Block burst set per cell – i.e. up to ‘L’ different beams. When discussing the number of cells, the UE need to be able to monitor, RAN4 should also discuss the maximum number of SS-Blocks per cell. The number ‘L’ gives input to this discussion in terms of a maximum upper limit per cell.
If considering below 6GHz we see that L can be either 4 or 8 depending on whether the carrier frequency is below or above 3GHz. If UE is required to be able to monitor 8 cells for carrier frequencies below 6GHz it would mean that in worst case the UE would need to be able to monitor 32 or 64 SS-Blocks depending on whether the carrier frequency!
Such a requirement could be seen as a bit stringent and one could question if under realistic assumptions such a requirement would even be needed. In our simulation paper [1] we have collected one set of results related total number of beam the UE can detect for 30GHz. And here we see that the total number of beams the UE can detect under the simulation assumptions is not higher than 14. I.e. it is clearly not as high as e.g. 8x64=512. 
Proposal 1: RAN4 need to decide on the number of SS-Blocks per cell the UE need to be able to monitor.
Proposal 2: RAN4 need to decide on the total number of SS-Blocks UE need to be able to monitor.
Further simulations are likely needed in order help selecting appropriate requirements.

2.2	CSI-RS Measurement requirements
In addition to SS-Block based measurements RAN1 has also decided to introduce CSI-RS based measurements. This has also been discussed in earlier RAN4 meetings.
The exact details of the CSI-RS mapping and configuration is still under discussion in RAN1. However, it seems clear that the network will be able to configure the UE with a number of CSI-set – roughly defining a number of CSI resources which informs the UE about the CSI resources to be measured. In principle, such configurations will be rather flexible in terms of time and frequency bandwidth. Another factor to account is the expected capability on the UE side concerning how many CSI-RS measurement configurations (CSI set or similar) the UE should be able to measure. Such a requirement needs further discussion in RAN4.

3	Conclusion
In this paper, we looked at the UE requirements related to number of beams per cell (SS-Blocks) and total number of beams the UE should be able to monitor. 
Proposal 1: RAN4 need to decide on the number of SS-Blocks per cell the UE need to be able to monitor.
Proposal 2: RAN4 need to decide on the total number of SS-Blocks UE need to be able to monitor.
We also have an initial look at the requirements for CSI-RS measurements
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