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1. Introduction

At the RAN4 #85 meeting, UE measurement capability requirements including frequency layer number, cell number and SSB number were discussed and only the frequency layer number requirements were agreed in [1]. Regarding cell number and SSB number, RAN4 reached agreement on how to define requirements as follows [2]:
	Option 3a: define requirements on minimum number of cells per frequency layer UE should monitor and minimum number of SSBs with different SSB index and/or different PCI per frequency layer UE should monitor with at least 1 SSB per cell

Option 3a applies to both FR1 and FR2. The exact UE requirements can be different for FR1 and FR2


In this contribution, we present our views on remaining issues about UE measurement capability requirements, i.e., number of cells and SSBs.
2. Discussion
Number of cells
Even though system level simulation results summarized in [3] show that the number of detectable cells is less than 8 for a large portion of UEs, UE in practice could detect more than 10 cells in dense urban LTE deployment such as in Tokyo. Since NR deployment could be denser than LTE deployment, it is important to have sufficiently large number of cells as UE measurement capability requirements for NR mobility. Therefore, we propose to reuse number of cells in LTE for NR FR1 and FR2 requirements.
Proposal 1:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.
Number of SSBs (beams)
According to the discussion so far, total number of beams to be monitored by UE per frequency layer might be limited due to UE complexity. In our view, if there is a serious concern on performing measurement on large number of beams (e.g., 64) in terms of UE complexity, minimum requirement could be set to less than 64 as long as UE meets requirement on number of cells. On the other hand, although the agreement in last meeting describes that “UE should monitor with at least 1 SSB per cell”, measurement result for a cell based on 1 SSB may not be enough for mobility purpose in some cases. Therefore, the requirements of SSB number should be at least larger than the number of cells, i.e., 8/4 for intra-/inter-frequency measurements. For example, the requirements of number of SSBs per frequency layer could be 32/16 for intra-/inter-frequency measurement. According to the agreed Option 3a concept, this means that 32/16 beams are not necessary to be best 32/16 beams for the UE and these 32/16 beams should include at least 1 best beam per cell for the best 8/4 cells so that the UE is capable of monitoring at least those 8/4 cells (as long as there are equal to or larger than 8/4 detectable cells for the UE).
Agreed concept of measurement capability requirements on number of cells and number of beams is shown in Figure 1.
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Figure 1: Concept of UE measurement capability requirements on number of cells and beams per frequency layer
Observation 1:

· Although the agreement in last meeting describes that “UE should monitor with at least 1 SSB per cell”, measurement result for a cell based on 1 SSB may not be enough for mobility purpose in some cases.
Proposal 2:

· The requirements of SSB number should be at least larger than the number of cells.
Proposal 3:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of performing measurements of at least [32] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least [16] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell.
Regarding beam management and radio link monitoring, “at least 1 SSB per cell” would be insufficient. At the RAN1#91 meeting, RAN1 made following agreements regarding maximum number of RLM-RSs to be configured, ‘X’.

	Agreements:

· For value of X:

· For below 3GHz:  X = 2

· For above 3GHz and below 6GHz: X = 4

· For above 6GHz: X = [8]


Therefore, for RLM, UE shall be capable of monitoring all the configured RLM-RS resources. 

For BM, RAN1 made following agreements at the RAN1#91 meeting.
	Agreement

· For the beam management use case, support configuration of up to S=16 CSI-RS resources sets per resource setting, and Ks=1~64 CSI-RS resources per resource set
· The total number of CSI-RS resources in all sets cannot be more than 128

· Note: One set is selected out of S sets in the CSI trigger states 


So, similar to RLM, UE shall be capable of performing measurements of all the CSI-RS resources in the selected CSI-RS resource set for beam management.
Proposal 4:
· For radio link monitoring, UE shall be capable of monitoring all the configured RLM-RS resources.
· For beam management, UE shall be capable of performing measurements of all the CSI-RS resources in the selected CSI-RS resource set.
3. Conclusion 

In this contribution, we presented our views on the UE measurement capability requirements for Rel-15 NR.  Based on the discussion, we made following proposals. 
Proposal 1:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.
Observation 1:

· Although the agreement in last meeting describes that “UE should monitor with at least 1 SSB per cell”, measurement result for a cell based on 1 SSB may not be enough for mobility purpose in some cases.
Proposal 2:

· The requirements of SSB number should be at least larger than the number of cells.
Proposal 3:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of performing measurements of at least [32] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least [16] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell.
Proposal 4:
· For radio link monitoring, UE shall be capable of monitoring all the configured RLM-RS resources.

· For beam management, UE shall be capable of performing measurements of all the CSI-RS resources in the selected CSI-RS resource set.
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