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1. Introduction
The WF[2] on NR beamforming procedure has been discussed in RAN1#85.  The following agreements have been reached:  
· Beamforming procedures are considered with/without TRP beamforming/beam sweeping and with/without UE beamforming/beam sweeping, according to the following potential use cases:
· UE movement, UE rotation, beam blocking:
· Change of beam at TRP, same beam at UE
· Same beam at TRP, change of beam at UE
· Change of beam at TRP, change of beam at UE
· Other cases are not precluded
However, in the perspective of implementation, the aforementioned use cases can only be reflected by the quality of beam-based link. In light of this, well designed beam management scheme should be studied for handling the variation of link stability and capacity caused by the different channel condition. Our considerations on the beam management related issues are elaborated in this contribution.
2. Discussion on potential use cases for beam management
Performance of beam-based link is easily influenced by change of the condition of propagation channel potentially by UE movement, UE rotation and beam blocking.  The typical deployment case in dense urban is shown in Figure 1. 


[bookmark: _Ref457895366]Figure 1 Human blockage for the beam
It can be observed that the probability of the link failure will increase due to the existing of human blockage. Meanwhile, the multiplexing gain (or rank of the channel) will be limited since the valid multiple-paths in the high frequency channel is sparse, especially in the illustrated single TRP and single beam service case. Therefore, as shown in Figure 2, further coordination among the TRPs and beams should be studied for the enhancement on the both stability and the data rate of the link.  Figure 2 also shows UE movement which requires channel/beam tracking.  


[bookmark: _Ref457896039]Figure 2 Illustration of coordination among TRPs’ beams
3. Potential consideration for beam management 
For conducting the efficient beam management, the following aspects should be studied:
· Calculation and quantization for the quality of the beam-based link
The short and long term CQI of the beam–based link should be investigated. The multiple-level metrics, such as the SNR, ACK/NACK and the corresponding variations, could be considered for identifying and predicting the quality of the complete link or link per beam as shown in Figure 2. The adaptive transmission of the corresponding reference signal, such as multi-shot DMRS [3], as shown in Figure 3, should be supported. For example, according to the corresponding signaling, to cope with change of beam at UE, multi-shot DMRS with the same transmit beam can be considered so that the UE can refine the receive beam through scanning within pre-defined set.   Meanwhile, to cope with change of beam at TRP, multi-beams DMRS can be transmitted so that the UE can track the beam change with beam refinement.  Self-contained CSI refinement [4] can be considered to cope with fast changing case.


Figure 3 Multi-Shot DMRS


· Control signaling 
Both the periodic and aperiodic signaling can be adopted to initialize the maintenance or recovery procedures for beam-based link. These procedures could be triggered through the PHY or high layer request at either UE or TRPs sides. The mapping among the request signaling with the identified quality of the link should be studied for reducing the signaling overhead and the processing latency. Some preliminary suggestions are listed in Table 1 as an example.  During degradation or outage, control signaling can be transmitted with multi-beams so that it can trigger fast recovery or beam tracking.
[bookmark: _Ref457900747]Table 1 Mapping among the beam management request signalling and link quality
	Condition of the beam-based link
	Beam management request signaling

	Normal or improvement 
	PHY, normal triggered by TRP

	Degradation
	PHY, triggered by either TRP or UE

	Outage
	High layer



· Coordination enhancement among the multiple TRPs
With much more denser deployment of TRPs at high frequencies, coordination among different TRPs should be further enhanced for maintaining the stability and data rate of the link as mentioned before. Supporting for the much more large measurement set with limited RS overhead, and flexible joint transmission schemes should be studied under both ideal and non-ideal backhaul conditions.
4. Conclusion
In this contribution, the beam management related issues are generally discussed and analyzed. Based on these introductions, the following proposals are listed:
Proposal 1: Coordination of beams based on multiple TRPs should be studied.
Proposal 2: Multiple-level metrics should be considered for quantizing the quality of beam-based link.
.Proposal 3 Support multi-shot DMRS design in NR
Proposal 4: Both periodic and aperiodic signaling should be considered for beam management.
Proposal 5: The procedures related to beam management in both PHY and high layer should be considered.
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