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1 Introduction

1. Mobility – Intra-NR RAT
Agreements

Two levels of network controlled mobility:

1: RRC driven at 'cell' level.

2: Zero/Minimum RRC  involvement (e.g. at MAC /PHY) 

FFS what is the definition of a cell

In Intra-NR mobility, Especially in HF (High Frequency (Above 6 GHz)) NR, we assume beam change decision (L1/L2 mobility) should be based on beam’s RSRP/RSRQ and ‘cell’ level change decision should be based on ‘cell’ level RSRP/RSRQ. Currently, it is not clear how to derive ‘cell’ level RSRP/RSRQ in beamforming system.
In this contribution, we try to derive ‘cell’ level signal quality in multi-beam system environment using ray-tracing simulation tool, which is widely used for channel modelling. 
2 Discussion
In multi-beam system, when UE evaluate ‘cell’ level RRM measurement for cell (re)selection or handover, there will be several options as follows:
1. Best-beam based (Single beam)

UE measures signal quality of all beams of eNB and UE can select best beam among them. A RSRP/RSRQ of the best beam of eNB can be used for ‘cell’ level mobility decision.
2. N-best beam based (multiple beams)
UE measures signal quality of all beams of eNB and UE can select N-best beams among them. A RSRP/RSRQ (e.g. power sum or weighted average) from N-best beams of eNB can be used for ‘cell’ level mobility decision.
3. All beam based (all beams)

UE measures signal quality of all beams of eNB and UE can select N-best beams among them. The RSRP/RSRQ (e.g. power sum or weighted average) from all beams of eNB can be used for ‘cell’ level mobility decision.
3 Simulation Results
3.1 Simulation Setup
To evaluate the above three options discussed in section 2, we used ray-tracing simulation tool, which is calibrated by field measurement [1].
1. Location : Wolpyeong-dong, Daejeon, Korea

2. Tx Beamforming parameters
A. Gain 21.14 dBi, Azimuth Degree :18⁰  Elevation Degree :10⁰
B. Tx Power : 35 dBm
3. UE Rx Beamforming : Omi
4. Metric : L1/L3 filtered RSRP (dBm)
5. The number of N-best beams = 4
[image: image5.png]RSRP (dBm).

|

a5

S0

= Min. Offset : less than l

1dB difference

. Best Beam 15t ~4th Beam Power Sum

5

s



[image: image2.png]o 1SUE? mEEmm—




Figure 1. 3D modeling and trajectory A (LoS) and B (NLoS)

3.2 Simulation Results
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Figure 1. Trajectory A (LoS)
In case of LoS, UE experiences large signal fluctuation (“beam bump” as in [2]), which is mainly come from the beam shape of eNB. However, 4-best beams and all beams are used, the signal fluctuation is much less than best-beam case due to averaging effect (i.e. weighted averaging or summation). Therefore, if best-beam is used for RRM measurement, unnecessary mobility impact (i.e. ping pong) could be expected.
Observation 1: In case of LoS, best-beam based RRM measurement results a large fluctuation, which could cause unnecessary mobility impact.
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Figure 2. Trajectory A (NLoS)
In case of NLoS, large signal fluctuation of best-beam based measurement is not observed. It is intuitively correct because signals are scattered or reflected in NLoS case, which makes the effects of eNB beam shape be non-visible. However, we observe irregular power offset when best beam is used for RRM measurement. This is mainly because if best beam is dominant, then this power offset value is negligibly small, but if comparable multiple beams are exist, then this power offset is much larger when best beam based RRM is used. Therefore, it is expected that this power offset variance has a possibility to cause unnecessary mobility impact if we consider A3 offset, hysteresis margin.
Observation 2: In case of NLoS, best-beam based RRM measurement results power offset variation, which could causes unnecessary mobility impact.
In the above sections, it is shown that UE can experience unstable signal quality and power offset variance in a single TRP case. However, even in multiple TRPs case, there is a similar conclusion in [3], which shows that single beam based RRM causes negative impact of mobility performance (i.e. higher ping pong rate). Therefore, we could conclude that multiple beams are highly recommended for beamforming system for RRM measurement.

Observation 3: Single beam based RRM causes negative impact of mobility performance in both single TRP and multiple TRPs.

Proposal 1: To determine ‘cell’ level signal quality, UE should be able to group beams of the same cell for RRM measurement, which leads stable mobility performance.
Although UE can be optimized for RRM measurement in beamforming system, there is a possibility that it can cause frequent mobility events, which could degrade entire system performance. Therefore, network should have a capability to be able to configure UE’s RRM measurement policy to prevent unnecessary mobility event rather than purely leave it as a UE implementation.
Observation 4: To avoid negative impact to the network, network should have a capability to configure UE’s RRM measurement policy.
Proposal 2: Network should have a capability to configure UE’s RRM measurement policy to avoid negative system impact due to unnecessary UE’s mobility events rather than leave it as a UE implementation. . The details of NW configuration for UE’s RRM measurement are FFS.
4 Conclusion

Based on the above, RAN2 is requested to discuss and if possible note on the followings:

Observation 1: In case of LoS, best-beam based RRM measurement results a large fluctuation, which could cause unnecessary mobility impact.

Observation 2: In case of NLoS, best-beam based RRM measurement results power offset variation, which could causes unnecessary mobility impact.

Observation 3: Single beam based RRM causes negative impact of mobility performance in both single TRP and multiple TRPs.

Observation 4: To avoid negative impact to the network, network should have a capability to configure UE’s RRM measurement policy.
Proposal 1: To determine ‘cell’ level signal quality, UE should be able to group beams of the same cell for RRM measurement, which leads stable mobility performance.
Proposal 2: Network should have a capability to configure UE’s RRM measurement policy to avoid negative system impact due to unnecessary UE’s mobility events. The details of NW configuration for UE’s RRM measurement are FFS.
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