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1. Introduction

In the RAN1#106-e meeting, the beam related issues were discussed and we have reached the following conclusion [1]:

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 document, we further discuss the polarization relevant issues. 
2. Discussion
2.1. Polarization indication per SSB index

One important use case of applying different polarization is to allow different NTN satellite beams in the same frequency interval, resulting in an optimized spectrum utilization while still keeping the inter-satellite beam interference under control. For an idle UE intending to access the network, the SSBs corresponding to different NTN satellite beams are all transmitted in the initial BWP with a TDM pattern. Thanks to the association between the SSB index and the RO, the network can have a knowledge about the UE and NTN satellite beam pairing. Then the UE might further be configured to a NTN satellite beam dedicated BWP. Moreover, the polarization information should be provided for the operations in the dedicated BWP. With this a polarization multiplexing can be realized. For this reason, we believe that the polarization should be configurable for different NTN satellite beams. 
Proposal 1: polarization should be configurable for different NTN satellite beams

Regarding the polarization signaling, one option is to associate SSB index with polarization indication, e.g. the polarization signaling is per SSB index. This way, the UE sees the SSB index not only with QCL type A/B/C/D but also associating with a polarization. In this case the UE can determine the polarization following the TCI framework. 
Proposal 2: support polarization indication per SSB index, UE determines the polarization for transmission and reception via TCI framework. 
2.2. Polarization indication for neighbor cell
In the last meeting, extensive discussions were conducted on whether or not the polarization indication for neighbor cell should be provided to the UE. This folds into two use cases: 1) whether the polarization indication of the target cell should be provided in handover command message. 2) whether the polarization indication should be provided to the UE for performing RRM of neighbor cells. 
For 1) we believe that this can be left for RAN2 discussion and thus it is not needed to have further discussions in RAN1#106b-e meeting. 

For 2) a good RRM measurement should rely on a correct match of transmitter and receiver antenna polarizations. As being discussed many times, a mis-match of polarization will result in 3 dB measurement error. Moreover, if the polarization can be realized per SSB, the UE cannot predict the non-serving cell polarizations if this information is not provided to the UE. For this reason, we suggest that the gNB should provide the polarization indication of the non-serving cells to the UE. The polarization information can be provided in the measurement object IE. 
Proposal 3: Whether or not the handover message should include polarization indication of the target cell can be left for RAN2 decision. 

Proposal 4: For RRM, support providing polarization indication for non-serving cell. 
3. Conclusion

In this contribution, we further discuss some of the items that were already discussed in the last meeting but have not yet reached consensus. The following observations and proposals were made, e.g. 

Proposal 1: polarization should be configurable for different NTN satellite beams

Proposal 2: support polarization indication per SSB index, UE determines the polarization for transmission and reception via TCI framework. 
Proposal 3: Whether or not the handover message should include polarization indication of the target cell can be left for RAN2 decision. 

Proposal 4: For RRM, support providing polarization indication for non-serving cell. 
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