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Introduction
In RAN1#102e meeting, there is an agreement about beam management:
One-beam per cell and multiple-beam per cell are supported in existing NR specifications and are baseline for NR NTN.
· FFS: The need for potential enhancement for beam management 
· FFS: The need for potential enhancement on association of SSBs, beams and BWPs
In RAN1#103e meeting, Agreement about polarization information indication is shown as below:
Indication of polarization information for DL and UL by the network is supported. 
· FFS: Signaling details
This contribution discusses beam management and Bandwidth Parts (BWP).
2. Beam management 
In NTN, beam footprint (or spot beam) created by satellite beam can be handled as either “cell” or “beam” as defined in Rel.15.Satellite beams or satellites are not considered to be visible from UE perspective in NTN. 
[bookmark: OLE_LINK1]Both options a) same PCI for several satellite beams and b) one PCI per satellite beam, can be considered in NTN. A satellite beam can consist of one or more SSB beams. One cell (PCI) can have maximum of L SSB beams, where L can be 4, 8 or 64 depending on the band.Similar to TN, one or several SSB index can be used per PCI to separate SSB transmission on different beams.In TN, the mapping of antenna ports or physical beams to SSB index is left for implementation. In NTN, the association between satellite beams and SSBs index is left for implementation (i.e. it will not be specified)[2].
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Figure 1: Options for PCI mapping into satellite beams
For option a, same PCI for several satellite beams, which means the SSBs are beam specific, could avoid the packet interruption and large signalling overhead introduced by cell handover. While for option b, only one beam mapped per PCI, the Rel-15 NR beam management is not suitable to this case, and the cell handover could be unavoidable. So option a is more preferred, because beam specific SSBs can be used for beam management to avoid cell handover. 
As option a, the NTN beam can be deployed in the same frequency or different frequency, when the NTN beams are deployed in the same frequency, the allocated bandwith of each beam is very large, but the UEs served by one beam may be co-channel interfered by neighboring beams, but if the NTN beams are deployed in different frequency with frequency reuse factors, although the allocated bandwidth is much smaller for each beam, the co-channel interference is largely reduced.
When the frequency reuse factor is larger than 1, the system bandwidth can be individed into many BWPs with each beam transmitted in one BWP. For example, the SSBs and SIBs of all beams can be transmitted in the initial BWP(BWP0), the initial access UEs firstly detect SSBs and SIBs, and then finish uplink RACH access in BWP0, and when the RRC procedure is connected, the BWP configuration for each beams can be configured to the UEs.
In this case, the beam switch procedure for this BWP specific beam management could be optimized by downlink signalling or optimized by UE procedure of beam switch/beam failure recovery. As in the Rel-15 NR, when stronger beams are detected and reported in UEs, the beam switch can be realized by downlink signalling. But for NR BWP switching, the BWP index is introduced independantly in the DCI scheduling data for downlink and uplink, if this DCI indication is still reused in NTN beam switch, it should be optimized to support both UL and DL switched to the same BWP. 
The other possible case of satellite beam switching is the SSBs are transmitted in the initial BWP (BWP0), but the SIBs and even RACH may be transmitted in other BWPs, which means the UEs can be initial accessed in the suitable BWPs and beams. This case needs much more specification.
Another possible case of satellite beam switching is that the SSBs are transmitted in different BWPs, different beams are located on different BWPs, so the SSBs associated with the corresponding beams can exist on the BWPs where the beams are located. In this case, the UE searches for the synchronous raster to find the corresponding SSBs, and accordingly connects to the corresponding beam and the BWP where the beam is located. For mobility issue considerations, the UE also needs to know the direction of other beams and the BWPs where other beams are located.
Proposal 1: Enhance BWP switching used for NTN beam switching to reduce beam switching latency.

Conclusion
In this contribution, we give our analysis and views on theNTN beam managment, the following proposals are given:
Proposal1 : Enhance BWP switchingused for NTN beam switching to reduce beam switching latency.
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