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Introduction
In RAN1#105-e, the following agreements were achieved. 
	Agreement in RAN1#105-e
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.
· FFS: Whether any specification changes are needed specifically to support this functionality
Agreement in RAN1#105-e
For explicit indication of polarization information for DL by the network, support indication in SIB
· FFS: Signaling details for indication in SIB
Agreement in RAN1#105-e
· Polarization information for UL may be indicated in SIB by the network
· UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
· FFS: Signaling details for indication in SIB


Based on the FFS in the above agreements, the following discussion was needed:
· spec changes are needed to support BWP and satellite beam association
· signaling details for indication of polarization information in SIB

Discussion
NR-NTN satellite beam deployment 
The intention to support multiple satellite beams per cell is to further enhance mobility among satellite beams by using a BWP and a beam switch rather than using the legacy inter-cell handover procedure. 
However, it is unclear whether a satellite beam switch without resending a PRACH preamble is feasible considering the shorter CP length used for the DATA transmission than the preamble transmission. One example is that if DL frequency compensation for the service link Doppler is applied, it is unclear whether UE can switch between satellite beams pre-compensated by different DL frequency compensation values without the aid of the PRACH preamble.       
[bookmark: _Toc79066458]It is unclear if an intra-satellite beam switch without resynchronization is feasible, regarding beam-specific parameters if supported in Rel-17, e.g., K_offset and DL Doppler compensation.                                                                                                                                                                                                                                                                                                               
[bookmark: _Toc79066460]Postpone the support of multiple satellite beams per cell until the support of the DL frequency compensation for the service link Doppler is concluded. 

Signaling of polarization 
The intention to support signaling of polarization is to mitigate inter-cell interference of neighboring cells that use different polarization modes (RHCP and LHCP). It is beneficial particularly when the UE is capable of differentiating RHCP and LHCP with circularly or linearly polarized antennas. 
To maximize its benefit of signaling polarization, a UE shall know whether the serving cell is polarized by RHCP or LHCP no later than SIB1 reception. Thus, the signaling of polarization can be carried in SIB1 or the DCI format 1_0 scheduling SIB1, for example, reusing the redundancy version filed of 2 bits is a possible solution.
[bookmark: _Toc79066461]For signaling of polarization, a polarization indication carried in SIB1 or DCI format 1_0 scheduling SIB1 by re-using one bit in another field of the DCI shall be considered. 
However, if NW provides polarization modes for the serving cell (SpCell) but no polarization modes for the neighbor cells (Neighbour), then SpCell may always become offset better than Neighbour, specifically, 3dB better if RHCP and LHCP can be differentiated by the UE. It becomes an issue for conditional handover triggered by the following events:
· Event A3 (Neighbour becomes offset better than SpCell)
· Event A5 (SpCell becomes worse than threshold1 and neighbor becomes better than threshold2), and
· Event A4 (Neighbour becomes better than a threshold) that was introduced for NTN.
One concern is that if polarization information for Neighbour is missing, then at least Event A3 would be difficult to be used considering no near-far effect in NTN and SpCell could be always 3dB better. Also, it shall be clear that providing neighbor cell’s polarization information is beneficial to mitigate inter-cell interference for mobility. 
[bookmark: _Toc79066462]Polarization information shall be divided into serving cell’s polarization and neighbor cell’s polarization.  
Another concern is that it would be difficult for NW to configure thresholds if NW cannot know whether UE is capable of differentiating RHCP and LHCP with circularly or linearly polarized antennas if signaling of polarization is provided.
[bookmark: _Toc79066463]For mobility enhancement, UE shall report whether it is capable of differentiating RHCP and LHCP with circularly or linearly polarized antennas if signaling of polarization is provided.
A final concern is that UE assumes the same polarization for UL and DL when the UL polarization information is absent. It is unclear what is the assumption if the DL polarization information is absent. 
[bookmark: _Toc79066464]Clarify the UL polarization assumption if the DL polarization information is absent.

Conclusion
In this contribution, we have the following observations
Observation 1	It is unclear if an intra-satellite beam switch without resynchronization is feasible, regarding beam-specific parameters if supported in Rel-17, e.g., K_offset and DL Doppler compensation.

Based on observations, the following proposals are made
Proposal 1	Postpone the support of multiple satellite beams per cell until the support of the DL frequency compensation for the service link Doppler is concluded.
Proposal 2	For signaling of polarization, a polarization indication carried in SIB1 or DCI format 1_0 scheduling SIB1 by re-using one bit in another field of the DCI shall be considered.
Proposal 3	Polarization information shall be divided into serving cell’s polarization and neighbor cell’s polarization.
Proposal 4	For mobility enhancement, UE shall report whether it is capable of differentiating RHCP and LHCP with circularly or linearly polarized antennas if signaling of polarization is provided.
Proposal 5	Clarify the UL polarization assumption if the DL polarization information is absent.
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