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1 Introduction
In RAN1#86, beam management procedures have been discussed and the following agreements were reached [1].
Agreements: The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:

· P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s)

· For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams

· For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams

· FFS: TRP Tx beam and UE Rx beam can be determined jointly or sequentially

· P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s)

· From  a possibly smaller set of beams for beam refinement than in P-1
· Note: P-2 can be a special case of P-1

· P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming

In this contribution, a couple of issues on beam management procedure P-1 are addressed for the beam management scheme for NR.
2 Discussion
2.1 Minimal essential beams providing for the beam sweeping procedure
The beam sweeping procedure P-1 is required to perform TRP Tx beams/UE Rx beam(s) association. When either UE or network has no prior knowledge about the beam association between TRP Tx beams and UE Rx beams, the UE may have to receive many beams from the TRPs to evaluate the TRPs and the beams in the beam sweeping procedure. This procedure may require many frequency/time resources so that the TRP transmits the beams to cover its coverage area. Therefore, the UEs without a prior knowledge about the beam association should use common frequency/time resources among the UEs to evaluate the beams.
Proposal 1: The UEs without a prior knowledge about the beam association should use common frequency/time resources among the UEs to evaluate the beams.
In general, the TRP has an ability to provide beams toward any vertical and horizontal direction for the UEs without a prior knowledge about adjacent TRPs and its beams. Therefore, if the TRP provides beams toward all possible direction, the TRP will increase unnecessary transmissions and interference to the neighboring TRPs. In addition, the unnecessary transmission would increase unnecessary UE reception with a certain amount of power consumption. Therefore, the minimum essential beams depends on TRP coverage shape should be considered for the beam sweeping procedure. For example, when there is no tall building, it is not needed that the TRP uses a beam pattern for a high vertical direction in the beam sweeping procedure. 
Observation 1: In order to reduce unnecessary UE reception, Each TRP should provide minimum essential beams depend on each TRP coverage shape in the beam sweeping procedure.
The Observation 1 implies that each TRP uses different amount of frequency/time resources for the beam sweeping procedure. Before the UE starts to receive the beams from adjacent TRPs, the UE needs to know frequency/time resources for the beams. It is preferable that the TRP provides information regarding TRP specific beam resource configuration using semi-static manner.
Proposal 2: The TRP should provide information regarding TRP specific beam resource configuration for the beam sweeping procedure.
2.2 An interference mitigation scheme for beam sweeping procedure
According to the agreement, it has been considered that UE has to perform measurement on TRP Tx beams so that the network makes an association between TRP Tx beams and UE Rx beams. When there is no coordination among TRPs regarding beam sweeping resources, the UE cannot obtain accurate beam condition due to an interference from each TRP’s beams. It means that the UE cannot select favorable TRPs and beams correctly. In order to avoid such undesirable situation, a coordinated resource allocation among TRPs for the beam sweeping procedure would be necessary. The UE has to evaluate a certain number of beams from multiple TRPs under low power consumption constraint. To reduce UE efforts , simple received power based beam evaluation method may be preferable such as RSRP in LTE. Therefore, we consider that the resource coordination among the TRPs should be performed with FDM/TDM manner. In addition, to reduce UE efforts, the coordinated resource area should appear periodically as distributed in Fig. 1. 
Proposal 3: The resource coordination among the TRPs should be performed with FDM/TDM manner.
Proposal 4: The resource coordination area should be allocated periodically to reduce UE efforts.
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Figure 1 coordination resource 
The number of coordinated TRP would be limited because the frequency/time resources for the coordination would be limited due to the overhead constraint. We need to consider an interference mitigation scheme among TRPs outside of the coordinated TRPs. When the beams are transmitted with TRP specific sequence, a UE can recognize power level of interference signal. When the UE recognizes that a beam from adjacent TRP is interfered by other TRP’s beams at the UE location, the UE may need to report the interference situation to the network because it is not desired that the TRP maintains to transmit such beam which is not available for the specific UE. When the network obtains such information from many UE, the network may reallocate the resources to avoid the interference situation.
Proposal 5: The UE reporting based coordination scheme should also be considered to reduce interference among different TRP’s beams.
3. 
Conclusions
In this contribution, the following an observation and proposals are made:
Observation 1: In order to reduce unnecessary UE reception, Each TRP should provide minimum essential beams depend on each TRP coverage shape in the beam sweeping procedure.
Proposal 1: The UEs without a prior knowledge about the beam association should use common frequency/time resources among the UEs to evaluate the beams.
Proposal 2: The TRP should provide information regarding TRP specific beam resource configuration for the beam sweeping procedure.
Proposal 3: The resource coordination among the TRPs should be performed with FDM/TDM manner.
Proposal 4: The resource coordination area should be allocated periodically to reduce UE efforts.
Proposal 5: The UE reporting based coordination scheme should also be considered to reduce interference among different TRP’s beams.
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