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1 Introduction

In 3GPP RAN1 106bis e-meeting, the following agreements were made on the polarization and beam management [1].
Agreement:
Support polarization signalling for target serving cell in handover command message.
Agreement:
Support polarization signalling for non-serving cell in RRM measurement configuration.
In this contribution, we present the discussion on the polarization and beam management for NTN.
2 Discussion
2.1.1 Polarization

Indication of polarization

Some UEs may be equipped with linearly polarized antennas, while some other UEs may be equipped with circularly polarized antennas. It is agreed that explicit indication of polarization information for DL by the network is supported in SIB. It is argued that dynamic indication of polarization information can be support to realize multiplexing of UEs having different polarization capabilities. However, in our understanding, one major benefits to have polarization is to mitigate the inter-beam/cell interference problem. Dynamic change of the polarization information cause large impact on the beam layout, thus it is preferred that dynamic polarization indication is not supported.

Considering SIB is cell-specific signalling, the polarization information carried by SIB should be cell-specific.  The polarization is associated with per beam/per SSB, which means the SIB should include the polarization information of all beams/SSBs. 
Proposal 1: Dynamic indication of polarization is not supported.

Proposal 2: The polarization signalling is cell-specific, while the polarization is associated with per SSB.
UE polarization information reporting

In a typical NTN scenario, a NTN may operate with multiple beams. The adjacent beams can operate on the same resources with different polarization schemes. UEs with different antenna capability co-exist in the same beam coverage. The gNB should apply LHCP and RHCP alternatively in a TDM manner to make sure all the UEs can have opportunity to access the system. In this sense, it is beneficial for the UEs to report its polarization capability. For a powerful UE that is capable to support dual polarization, it is beneficial for it to turn off its RF chain that corresponding to the opposite polarization that the gNB is operating to save power. While for a UE that is capable to operate with LHCP or RHCP only, it is still benefit for it to report its polarization capability so the gNB can make more efficient operation based on the reporting from the UEs in the same beam layout.

Proposal 3: UE polarization capability reporting is supported.
2.1.2 Beam management
gNB dominant BWP switching based on prediction
In the early stage, it is possible that the number of satellites is not too many to provide seamless coverage. Therefore, there is a scenario that satellite#1 moves away and leaves the UE out of coverage at T1, and satellite#2 comes and provides coverage for the UE until T2, as illustrated in Figure 2. During the time between T1 and T2, there is no service from any satellite for that UE. It is possible that the UE will experience radio link failure and perform RRC reestablishment, which introduces a long latency. In order to solve this problem, timer based BWP switching can be configured to the UE based on the information of UE position and the satellite calendar. It means that satellite#1 indicates a new BWP ID and a value of Timer to UE before it moving away. When the Timer expired, the UE should switch to the new BWP since satellite #2 comes and could provide coverage at that time.
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Figure 1: Illustration of the coverage gap of two satellites
Proposal 4: Configured BWP switching can be supported.
3 Conclusions

In this contribution, we present the discussion on the beam management and the polarization. Based on our analysis, we have the following proposals:
Proposal 1: Dynamic indication of polarization is not supported.

Proposal 2: The polarization signalling is cell-specific, while the polarization is associated with per SSB.
Proposal 3: UE polarization capability reporting is supported.
Proposal 4: Configured BWP switching can be supported.
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