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1. Introduction
 In RAN1#106-e meeting, following agreements were made as captured below:
Agreement:
When polarization signalling is present in SIB
· SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
· FFS: whether polarization signalling is per SSB


In this contribution, we further discuss on polarization signaling, Beam management and BWP operation in NTN.

2. Discussion  
Polarization mode signaling 
Inter-cell interference mitigation is important issue not only for NTN but also for TN. This interference mitigation can be achieved by configuring different polarization from neighboring cells. By applying polarization domain in addition to frequency domain, network can be more flexible on configuring resources, and therefore it is expected to achieve higher spectral efficiency or higher network throughput. 
In this regard, signaling of DL and/or UL polarization information via SIB is agreed to be supported in NR NTN. Also, in the last meeting, it was agreed to indicate LHCP or RHCP or Linear as a type of polarization type parameter. The one remaining issue is whether the polarization signaling is per SSB or not. In RAN1#102-e meeting, it was agreed to support one-beam per cell and multiple-beam per cell as existing NR specification does. Since the NTN has larger cell size, multiple beam per cell can be typically considered in NTN where each beam may be associated with different circular polarization. In that sense, the indication of polarization is per SSB(s) seems reasonable. In addition, in order to reduce the signaling overhead, beam-group based indication can be also considered where the beam-group can be pre-defined. 
Proposal 1. The explicit indication of polarization is per SSB(s) in SIB. 
Another issue is whether or not to support UE polarization reporting. According to the UE type (e.g., Handheld, VSAT, ESIM, etc.), the polarization capability (RHCP, LHCP, linear) can be varied. At least for UEs with linear antenna which is the most popular use case, the reporting of its capability does not provide benefits, since that information is not useful for gNB to select proper polarization mode. It is expected some network scheduling flexibility in case of UE with dual circularly polarization, if polarization capability is reported by UE. However, without polarization capability reporting, there is no problem for UE to receive the signal from satellite. For example, UE with linear polarization antenna can receive signal from satellite with about 3dB loss, and UE with circular polarization antenna can receive the signal without loss. Thus, before agree on the UE polarization capability reporting, clear benefit should be firstly shown.         
Observation 1. Before agree on the UE polarization capability reporting, clear benefit should be firstly shown. 
[bookmark: _GoBack]In the RAN1#106-e meeting, it was discussed on whether to support polarization information indication for non-serving cell via UE-specific RRC signaling. If it is supported it can be belong in MeasObjectNR IE. However, the main intention of this proposal is for handover procedure, we believe it seems RAN2 scope. Thus, we can leave this issue to RAN2.   

Beam management and BWP operation in NTN 
In the RAN1#105-e meeting, it was agreed that same beam layout in BWP#0 and BWP#x (Option 1) and hierarchical beam for BWP#0 (Option 2) should be supported by the specifications for NR-NTN. The remaining FFS point is whether any specification changes are needed specifically to support this functionality. In our understanding, above agreement had been made based on the consensus that it is already supported in the NR specification. Thus, any specification changes are not needed to support this functionality.
In the RAN1#104-e meeting, several potential issues on BM and BWP operation are listed during the RAN1#105-e meeting, and there was discussion on which issues are valid and needed for further discussion. Among the issues, prediction based BWP/beam switching or UE autonomous BWP/beam switching were intensively discussed. Since UE can be provided ephemeris information by gNB and gNB can predict beam switching, it could be possible prediction based BWP/BM switching or UE autonomous BWP/beam switching. However, current DCI based BWP switching seems flexible enough to do the same functionality. In addition, in order to ensure prediction based BWP switching, gNB and UE should have the same understanding of switching timing which may create large specification impact. Considering above discussion and limited time budget in Rel-17 NTN, it is preferred to leave this issue for Rel-18 NTN. 
Observation 2. Current specification is flexible enough for supporting beam/BWP switching in NTN. 

3. Conclusion
In this contribution, we discussed on the enhancement on polarization signaling, beam management and BWP operation in NTN. Based on the above discussion, we have following observations and proposals:
Observation 1. Before agree on the UE polarization capability reporting, clear benefit should be firstly shown. 
Observation 2. Current specification is flexible enough for supporting beam/BWP switching in NTN. 
Proposal 1. The explicit indication of polarization is per SSB(s) in SIB. 
