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1	Introduction
RAN4 has been discussing the number of cells and SSBs the UE shall be able to monitor during a number of meetings. In last meeting and this meeting new results have been presented and in this document, we summarize the observations made based on both static and dynamic simulation results, and make a number of proposals based on the observations made in [1, 2].

2	Discussion
In last meeting the proposals from the different companies concerning number of cells and beams the UE shall be able to monitor, was collected and included in WF (which was not agreed). 
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It is noticeable that there seems to be rather good alignment among companies for number of cells for FR1. There is, however, a large spread among the companies when it comes to number of beams in FR1.
Some companies propose only one beam per cell for both intra-frequency and inter-frequency while other companies propose up to 32 for intra-frequency and 16 for inter-frequency. Our view is that monitoring only 1 beam per cell in FR1 is clearly not enough. Such an approach would basically mean that there would not be SSB-based beam support in FR1, which is clearly not an acceptable approach and seems to be against the basic design of NR done in RAN1.
The proposals for FR2 seems to be more diverted than for FR1 when it comes to number of cells and number of beams/SSBs. As for the number of cells there are two distinct groups: companies who see a need for UE to track 4 intra-frequency cell and companies who see the need for the UE to track 8 intra-frequency cells. One trend from the results is that at least all companies see a need for monitoring more than 1 beam per tracked cell.
Observation 1: no company proposes monitoring only 1 beam per cell in FR2.
Next, we look at the summary of the observations based on our static and dynamic results as provided in [1, 2]. 
2.2	Simulation Summary
2.2.1 Summary of Static Simulation results in FR2
Based on the static simulation results for FR2 we made following observations in [1]
Observation 1: UE location is not impacting number of detectable cells significantly
Observation 2: UE location is not impacting number of detectable beams/SSBs significantly
[bookmark: _Hlk506634202]Observation 3: The number of panels in UE significantly impacts the total number of cells and beams/SSBs the UE can detect.
[bookmark: _Hlk506798719]Observation 4: The number of detectable beams/SSBs per cell does not change significantly depending on whether the UE is located at the cell edge or the number of panels assumed used in the UE.
Observation 5: When increasing the number of SSBs/beams in the system the number of detectable SSBs/beams by the UE side increases.
Observation 6: There seems to be a linear trend between used SSBs/beam at the gNB side and the number of SSBs/beams the UE can detect.
Observation 7: Omni directional antenna at UE side is not a suitable assumption when developing UE requirements for higher carrier frequencies.
[bookmark: _Hlk506634471]Observation 8: Using 2Rx panel assumption on UE side when developing the minimum requirements for FR2 seems more realistic.
Accounting the NR design and goal of providing service in FR2, including high carrier frequencies, there is a clear need to require that the system and the UEs also support deployments including dense deployment of cells and a high number of beams per cell. 
Based on observations 1 – 4 we can see, the number of detectable beams/SSBs per cell does not change significantly depending on whether the UE is located at the cell edge or the number of panels assumed used in the UE, it will be possible to determine the number of beams per carrier, by determine the number of beams per cell and then scale with number of cells per carrier.
Proposal 1: RAN4 determines the number of beams per carrier by first determine the number of cells per carrier and then scale with number of beams per cells.
From Observations 5 and 6 we can conclude that the UE will need to support monitoring/tracking of a reasonably high number of beams/SSBs to support coming NR deployments in FR2. If RAN4 develop requirements in which the UE is requirements are set too low this may lead to system deployment restrictions in the future – or UEs not functioning correctly in more demanding deployments.
Additionally, monitoring/tracking of more than one beam/SSB in FR1 needs to be supported. This is needed in order to allow network deployments which utilizes SSBs beams also in FR1.
Proposal 2: More than 1 beam/SSB shall be monitored in FR1.
From observations 7 and 8 based on the static results we propose:
Proposal 3: RAN4 develops the UE requirements in FR2 assuming 2Rx panels in the UE.

2.2.1 Summary of Dynamic Simulation results in FR2
In our paper related to dynamic simulations [2] we observed following:
Observation 1: RAN4 need to discuss beam/SSB block latencies.
Observation 2: RAN4 need to discuss cell change latencies (handover).
Observation 3: The results shown are only applicable assuming 2Rx panels in UE.
Observation 4: at 30kmh mobility an L1 measurement period of 40ms would be sufficient.
Observation 5: Tracking more than 5 intra-frequency cells might not add any additional system gain under the given conditions. 
Observation 6: Tracking 1 beam per cell is not sufficient.
Observation 7: Tracking 6 beams per cell still leaves possible candidate beams not tracked by the UE.
Observation 8: Number of beams to track per cell is clearly higher than 2.
Based on the observations it seems reasonable to propose that the UE shall be able to track at least 5 cells in FR2 plus a margin. Additionally, it is clear that tracking two beams per cell in FR2 is not sufficient, and the UE shall be able to track at least more than 2 beams per cell.
However, the results also indicated that in FR2 there is a need for having the UE to be able to track a high number beams, and we do not believe tracking of only 2 beams per cell in FR2 is enough. Based on the NR system design and the need for supporting NR in high carrier frequencies, where beam forming is essential to ensure system performance, the UE need to be able to monitor a high number of beams per cell. This is also confirmed by simulation results. The actual number of beams to be tracked by the UE would still need some more simulation effort.
Proposal 4: In FR2 the UE to be able to track at least [6] intra-frequency cells.
Proposal 5: Monitoring of 2 beam/SSB per cell in FR2 is not sufficient.
Proposal 6: The number of beams the UE need to track per cell in FR2 is higher than 2.
Based on the new dynamic simulation results we currently see that there is a need for the UE to be able to monitor a rather high number beams/SSBs (per cell) – a number which is significantly higher than 2 beams per cells.
Observation 1: More discussions and simulations are needed for determining the number of beams the UE need to be able to monitor.
Based on the simulations results shown in this meeting and earlier it seems that under these conditions it is sufficient to have an L1 sampling period assumption of 40ms. However, we think it may be too early to decide on the detailed numbers of e.g. cell detection time and L1 measurement period before further simulations have been carried out, accounting the additional system delays – e.g. beam change delays, handover delays as well as investigating RLM.

3	Conclusion
In this paper, we summarize the observations made based on both static and dynamic simulation results. Based on all the observations we propose following:
Proposal 1: RAN4 determines the number of beams per carrier by first determine the number of cells per carrier and then scale with number of beams per cells.
Proposal 2: More than 1 beam/SSB shall be monitored in FR1.
Proposal 3: RAN4 develops the UE requirements in FR2 assuming 2Rx panels in the UE.
Proposal 4: In FR2 the UE to be able to track at least [6] intra-frequency cells.
Proposal 5: Monitoring of 2 beam/SSB per cell in FR2 is not sufficient.
Proposal 6: The number of beams the UE need to track per cell in FR2 is higher than 2.
Further simulation work is need in order to determine the number of beams to monitor as well as cell detection and L1 measurement time.
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