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1	Introduction
In this contribution we discuss briefly the UE and Network based beam management and propose RAN2 to include both in NR studies. 
2	Discussion
A cell may be covered by using multiple TRPs where each TRP may provide coverage using multiple beams. Thus UE may be under coverage of multiple of beams (and TRPs). Beam management procedure aims to determine a candidate set of beams network beams that can be potentially used for communication with UE in both uplink and downlink direction.  
Previously in contribution R2-167676, we motivated for the need for the beam management in NR:
[bookmark: _GoBack]Serving cell connectivity: due to UE mobility, device rotation, changes in the radio environment (e.g. LOS/NLOS) the connectivity and the link quality to the serving cell needs to be maintained actively and efficiently and recovery from the potential link breakage/degradation needs to be handled quickly by e.g. using alternative beams in a candidate set.
Scheduling flexibility: maximum number of concurrent beams thus the number of different directions that can be used to communicate with UE in a given time is limited. For example if UEs are scattered in different directions the scheduling may not be limited by the available radio resources but the availability of a directional/ spatial resource. Maintaining a candidate set beams for UE that could be potentially used to communicate provides scheduling flexibility to the network.
For beam management purposes it is beneficial that different beams can be identified based on the (beam specific) downlink signals and their quality measured at the UE side (e.g. each beam has an identity that can be determined). Network may transmit such signals periodically as depicted in the figure 1.



Figure 1. Illustration of periodic beam specific signals
2.1	UE Based Beam Management   
In UE based beam management the UE beam management actions are based on predetermined trigger events or criteria which may be explicitly configured by network. UE measures the beam specific signals on downlink and determines based on the measurement results whether it needs to trigger some predetermined beam management action. Such action may be for example a report containing beam measurements results (beam feedback information) or triggering a recovery procedure in case UE determines that current beams cannot provide adequate connectivity (the serving beam/beams may be blocked or quality degraded).
One benefit of UE based beam management is that the UE can determine radio conditions based on the downlink signals and if no actions are required e.g. serving beam/beam set quality is deemed to be adequate  no additional signalling is required between network and UE.


Figure 1. UE Based Beam Management. 

Observation 1: UE based beam management potentially reduces the beam management signalling (e.g. reporting) between network and UE.
Observation 2: UE based beam management potentially reduces the link recovery latency and robustness as UE is able to detect changes in the beam qualities based on periodical measurements.
2.2	Network Based Beam Management
As discussed previously in this contribution it may beneficial for network to maintain multiple candidate beams per UE not only for connectivity but also for scheduling flexibility purposes. This may also benefit UE since network is able to potentially schedule UE more often. 
In network based beam management (example illustration in figure 3), network may request UE e.g. to report beam information or perform other beam management actions such as serving beam/beam set change. Although the UE may determine that no beam management actions are needed the network may determine to e.g. change the serving beam/ beam set for the UE (based on requested feedback) which may provide the above mentioned flexibility. 



Figure 3. Illustration of network based beam management
Also, there should be flexibility for the network to decide whether to use UE or network based (or both) management as network may not configure any triggers events (or in some cases may need to limit how often perform certain actions/signalling) and operate only in request-response manner. Depending on the network request the UE response may be or may not be required.
Observation 3: Both network and UE based beam management techniques are considered to be needed in NR. 
Based on the above discussion we propose the following:
Proposal 1: Study both network based and UE based beam management techniques in NR 
3	Conclusion
In this contribution following observations were made:
Observation 1: UE based beam management potentially reduces the beam management signalling (e.g. reporting) between network and UE
Observation 2: UE based beam management potentially reduces the link recovery latency and robustness as UE is able to detect changes in the beam qualities based on periodical measurements
Observation 3: Both network and UE based beam management techniques are considered to be needed in NR. 
Based on observations we propose:
Proposal 1: Study both network based and UE based beam management techniques in NR 
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