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1 	Introduction
In this paper, we discuss 2 issues. One is the beam management robustness issue as we already mentioned in our previous paper [1]. The other one is about general multi-beam deployment.
2 Robustness of Beam Management in DPS scheme
In last meeting, we submitted one paper [1] talking about the robustness of beam management. The detail can be referred in [1]. Based on the analysis, we see the benefit of this scheme on the system throughput, but also see the robustness issue in TCI-state switch when UE is much closed to the RRH. We suggest that RAN4 to consider other DPS transmission scheme to avoid TCI-state switch when UE is much closed to the RRH.
[bookmark: _Ref20684798]Proposal 1: RAN4 to consider other DPS transmission schemes to avoid TCI-state switch when UE is much closed to the RRH. 
3 Multi-Beam Deployment in HST
One of the key differences in NR over LTE is that a cell can be deployed with multiple Tx beams. The very fundamental reason to introduce multiple Tx beams is to accommodate the path loss in high frequency bands through beamforming. One drawback of beamforming is that the transmission beam becomes narrower as the signal can travel further.
Deploying multi-Tx beams in HST has the benefit on extending the coverage of the transmission signal and also improving the throughput of UE at certain locations. However, it may introduce some issues in beam management. As an illustrative example shown in Figure 1. 
· In Figure 1(a), when UE is in the coverage of Cell#1, UE may not be able to detect, track or measure the Tx beam#1 of Cell 2 because UE is not in angle that can covered by the TX beam. It is possible that UE needs to be very closed to the RRH of cell#2 in order to detect, track or measure the Tx beam#1 of Cell 2.
· In Figure 1(b), the situation gets worse to UE. Because the beam width becomes narrower, UE has a very limited time to detect the Tx beam, after it becomes detectable. It is very challenging for UE can finish the detection, perform accurate measurement and report the next beam to network before the next Tx beam becomes better than the current Tx beam. At the same time, network needs to make quicker and more precise decision on when to trigger TCI-state switch for PDCCH, PDSCH, CQI, PUCCH and PUSCH. If network triggers the TCI-state switch too late, UE may not be able to decode the PDCCH and PDSCH from network anymore. 
· Figure 1(c) is a more extreme case. On top of the concerns mentioned above, the system becomes very sensitive to any beam management mistake, and there will be some non-trivial amount of overhead in terms of control signaling (for DCI, MAC CE and RRC reconfiguration) and time spent on beam management. 
[image: ]
[bookmark: _Ref23694468]Figure 1. UE’s beam detection and tracking in multi-beam HST scenario
From above analysis, we see that multi-beam deployment does bring challenges in both UE and BS sides. When RAN4 discusses any RRM requirements, it is very important to clarify the assumption of number of Tx beams as a side condition. For an example, re-using any LTE RRM requirements in NR is only feasible, if there is only single beam per cell (or RRH). If not, more investigation is needed.
[bookmark: _Ref23696309]Observation 1: Multi-beam deployment reduces the time for UE to detect, track and measure the neighboring beams, demands more frequent beam reporting and TCI-state switch, as well as increases the overhead used for beam management.
[bookmark: _Ref23696318]Proposal 2: Re-using any LTE RRM requirements to NR is only feasible if there is only single beam per cell (or RRH). If not, more investigation is needed.
4 Summary
In this paper, we provide our view on the HST-SFN DPS transmission scheme. We have the following observations and proposals.
[bookmark: _GoBack]Observation 1: Multi-beam deployment reduces the time for UE to detect, track and measure the neighboring beams, demands more frequent beam reporting and TCI-state switch, as well as increases the overhead used for beam management.
Proposal 1: RAN4 to consider other DPS transmission schemes to avoid TCI-state switch when UE is much closed to the RRH.
Proposal 2: Re-using any LTE RRM requirements to NR is only feasible if there is only single beam per cell (or RRH).
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(c) If UE can only detect beam #(n+1) under the coverage of beam #n, UE may not have 

sufficient time for detection and/or measurement 

(a) When UE is in the coverage of Cell 1, UE tries to detect the Tx beam(s) of Cell 2.

UE can detect Tx beam #0, but it may not be able to detect Tx beam #1

(b) When the Tx beam width becomes narrower, UE may not be able to detect Tx beams 
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