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Discussion
1 Introduction

In this contribution we discuss the beam management from RAN2 point of view.

2 Discussion
To support multi-beam operation, beam management has been discussed mainly in RAN1 since SI phase. Though there is no notion ‘beam’ in LTE networks, we think Dynamic Point Selection (DPS) in CoMP scenario 4 of LTE is comparable to beam operation in NR.
In CoMP scenario 4 UE data is available at multiple transmission points (TP) within the coordinating set but data is only transmitted from one TP at a time. The TP can be changed subframe-to-subframe, to provide the best transmission for a UE with varying channel conditions. Furthermore, TPs created by RRH have same cell ID as the Macro Cell's ID geographically. 
So, from RAN2 point of view, there is no obvious difference between CoMP scenario 4 in LTE and multi-beam operation in NR. So we think it is desirable that the beam management will be designed based on TP management in CoMP scenario 4 of LTE.

2.1 Beam measurement configuration
Agreements (related agreement in the previous RAN2 meeting)
2
For the purpose of Zero/Minimum RRC involvement mobility, a the CSI-RS configuration should be at least configurable to UE by dedicated signalling (does not preclude this CSI-RS configuration being used for other purposes)

FFS whether CSI-RS configuration for Zero/Minimum RRC involvement mobility and measurement reporting for maintenance of CSI-RS configuration is within RRC or MAC or L1.
There are two large categories of CoMP Sets as described below. CoMP Operating Set is a multiple geographically separated points participating in CoMP operation. CoMP measurement set is a multiple geographically separated points about which a UE perform measurement (CSI) and report the result.
To configure the CoMP measurement set for UE, RRC signaling is used in LTE. UE performs CSI measurement and report in accordance with RRC configuration. Similarly, for multi-beam operation in NR, CSI-RS configuration would be provided by RRC layer, if necessary. In contrast, if UE is able to detect and measure the CSI-RS belonging to serving cell without any configuration, RRC layer doesn’t need intervene in beam measurement configuration.
Therefore, from beam measurement configuration aspect, beam management impacts on RAN2 as follow:

Proposal1
CSI-RS configuration required for beam management procedures is signaled by RRC layer.
2.2 Beam reporting 
RAN1 defined that the CSI-RS is used not only for beam management but also for CSI acquisition. So it is obvious that the beam results based on CSI-RS needs to be reported to layer 1 for the CSI acquisition. In addition, RAN2 agreed that the beam results can be included in the L3 measurement report message. If the beam results based on CSI-RS needs to be reported to layer2 for beam management purpose, it will be reported to layer 1, layer 2 and layer 3. In order to minimize the duplicated reporting of the beam results, RAN2 should pursue to reuse the beam results reported for CSI purpose in layer1 for beam management.
In CoMP scenario 4, UE performs CSI measurement for each TP that belongs to CoMP measurement set and reports the results to the network. The network conducts the DPS based on the CSI report to find the best TP for the UE. The CSI report is transmitted via PUCCH, not PDCCH, because layer 1 is more suitable to reflect the instantaneous channel conditions than layer 3.
In the previous meeting, RAN2#97, we agreed the beam measurement can be included in the L3 measurement report. However, the agreement was about RRM measurement, not for beam management. It is expected that in multi-beam operation, the beam quality needs to be reported as quickly as the CSI report on LTE for the best beam selection. Hence, for the same reason, it is reasonable that the beam quality is reported by layer 1.
Proposal2
Beam reporting required for beam management procedures is performed in layer 1.

2.3 Beam determination 
Agreements (related agreement in the previous RAN2 meeting)

1
RRC/RRM shall not be required to know which beam is actually being used for transmission at a certain time. And the “beam switch procedure” in “Zero/Minimum RRC involvement” should be transparent to RRC/RRM.

After dynamic point selection, network inform UE of which TP is used for transmission/reception in this time. For rapid configuration network uses layer 1 signal, i.e. DCI, for that.
We assumed the layer 1 is responsible for beam reporting in the above section. Based on that, we can also conclude that the UE will be configured with the best beam through layer 1 signaling.
Proposal3
Beam determination is performed in layer 1.
3 Conclusion
In conclusion, the followings are proposed:
Proposal1
CSI-RS configuration required for beam management procedures is signaled by RRC layer.

Proposal2
Beam reporting required for beam management procedures is performed in layer 1.
Proposal3
Beam determination is performed in layer 1.
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