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Introduction
In this contribution we will address some of the remaining outstanding aspects related to the indication of the polarization information as well as for the beam based operation for NR over NTN.
[bookmark: _Hlk510705081]Discussion
At RAN1#105-e, the following agreemens were made:
Agreement:
For explicit indication of polarization information for DL by the network, support indication in SIB
· FFS: Signaling details for indication in SIB

Agreement:
· 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

Agreement:
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

And during RAN1#106-e the following was agreed:
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

When providing explicit indication of the polarization information for either DL or UL it is our understanding that this information is important for the UE to be able to utilize such information prior to reading scheduling information and/or provide any uplink transmissions (such as random access preamble transmission). Hence, we would propose:
Proposal 1: The explicit indication of polarization information for DL is carried in an NTN-specific SIB that is broadcast frequently (SIB1 kind of signaling).
Proposal 2: The explicit indication of polarization information for UL is carried in an NTN-specific SIB that is broadcast frequently (SIB1 kind of signaling) and which is assumed to be read and followed by the UE prior to performing any UL access attempts.
Additionally, during the e-mail discussion as part of RAN1#105-e and RAN1#106-e, there were lengthy debates over the beam management operation for NR over NTN. As part of the initial discussion there were a number of potential issues that were raised for discussion for RAN1#105-e. All of these issues (1-7) were related to whether or not enhancements would be needed for the existing NR framework in terms of enhancing the association between NR beams and NR BWPs. 
As part of the feature lead summary from the 2nd round of discussions within this topic there was a feature lead recommendation to further discuss the aspects related to gNB dominant beam switching based on gNB prediction of beams that could or should be used for connection to the UE. In this context, it is important to separate the discussion into satellite beams and NR beams. For satellite beams, we understand that each satellite beam (under the assumption that one satellite will provide service for more than one cell and hence create multiple satellite beams, each with their own physical cell ID.
Further, each of the satellite beams (or cells) may have one or more NR beams, each being associated to a TCI state, thereby creating a set of NR beams (which may or may not represent actual beams, but rather transmission/reception properties for the radio channel. The configuration and operation of existing NR beams in terrestrial networks are based on UE measurements and gNB decisions based on such measurements, while there have been suggestions to introduce the possibility of allowing the gNB to “predict” the sequence of NR beams for the UE to operate during a “fly-over” of the satellite. One approach here could be to pre-configure the UE with a number of TCI states that represents the potential NR beams that the UE will be served by during such fly-over. Assuming that the gNB is having detailed knowledge of the satellites trajectory and the UE’s current position including a prediction of the UE’s position in the future, it could theoretically be possible to find the sequence of NR beams that the UE will be served with during the “fly-over”. However, such operation would not bring much benefit since the gNB would anyway need measurements prior to performing NR beam switching (or TCI state change) to validate the need for the beam switching.
Observation 1: gNB based NR beam prediction for specific UE’s will require detailed prediction models at gNB for both UE position and satellite position.
Observation 2: Prior to performing NR beam switch, the gNB would have to rely on measurements to ensure that correct TCI state is selected.
Hence, according to our understanding, the existing framework for BWP management and beam management should be sufficient to address the needed for supporting NR over NTN in Release 17.
Proposal 3: No NTN related enhancements for NR BWP or NR Beam management should be introduced for Rel-17.

Conclusion
In this contribution we have presented our observations and proposals. These are as follows:
Observation 1: gNB based NR beam prediction for specific UE’s will require detailed prediction models at gNB for both UE position and satellite position.
Observation 2: Prior to performing NR beam switch, the gNB would have to rely on measurements to ensure that correct TCI state is selected.
Proposal 1: The explicit indication of polarization information for DL is carried in an NTN-specific SIB that is broadcast frequently (SIB1 kind of signaling).
Proposal 2: The explicit indication of polarization information for UL is carried in an NTN-specific SIB that is broadcast frequently (SIB1 kind of signaling) and which is assumed to be read and followed by the UE prior to performing any UL access attempts.
Proposal 3: No NTN related enhancements for NR BWP or NR Beam management should be introduced for Rel-17.
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