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1. Introduction

In the RAN1#104-e meeting, the beam related issues were discussed and we have reached the following conclusion [1]:

Conclusion:

Discuss whether or not at least following issues are valid and decide whether or not enhancements are needed in addition to current NR specification for supporting NTN beam management:

· Issue 1: NR BWP is not directly associated with a beam. Thus, when using TCI to change beam from beam 1 to beam 2, it does not trigger NR BWP switching. However, in NTN FRF>1 case, beam switching may result in a BWP switching.

· Issue 2: NR BWP switching in UL and DL are not jointly triggered for FDD. However, in NTN FRF>1 FDD scenario, beam switching may result in a BWP switching in both DL and UL.

· Issue 3: NR dynamic BWP switching requires data scheduling. While in NTN FRF>1 scenario, we may need a fast BWP switching triggering without data scheduling.

· Issue 4: NR BWP switching does not require re-synchronization. However, in NTN FRF>1 scenario, when a satellite beam switching is triggered, UE may need to perform re-synchronization in the switched BWP. 

· Issue 5: Since satellite beam switching can be frequent and often highly predictable, mechanisms of configured BWP switching (can be a sequence of BWPs) may be preferred but current NR does not allow it.

· Issue 6: How to deal with BWP switching triggered by bwpInactivityTimer, RA procedure, or simply a need to increase throughput instead of for beam-level mobility.

· Issue 7: NR BWP switching/beam switching is done with UE specific signalling due to UE movement’s. However, in NTN scenario, a satellite BWP/beam switching is common for set of UEs, we may need to a common BWP/beam switching mechanism to save the signalling overhead.

However, after extensive discussions in RAN1#105e meeting, the above issues were not reached consensus. In this contribution, we further discuss some open issues related to beam management in NTN system. 
2. Discussion

2.1. Open issue for beam management
In last meeting, beam switching and BWP switching enhancements were discussed extensively. However no consensus was reached. Some companies still believe that legacy BM mechanism should be able to cover NTN cases and no enhancement is needed. In this section, we would like point out some leftover issues for supporting BM in NTN. 

The baseline BM mechanism is based on beam measurement, where the network configures a set of beams for the UE to measure and report the measured beam quality. If companies think that legacy mechanism should be reused, at least the same functionality should be ensured in NTN system. 

For frequency reuse factor greater than 1, how to perform a CSI-RS based L1 RSRP beam measurement seems an open issue. As shown in Fig. 1, where the CSI-RS associated with different beams are indeed transmitted in different BWP. In the legacy system, it does not support a UE to switch BWP for L1 CSI-RS based beam measurement. 
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Observation 1: In NTN frequency reuse factor greater than 1, legacy L1 CSI-RS based beam management cannot work properly which involves a BWP switching. 

Proposal 1: support L1 CSI-RS beam measurement enhancement for NTN frequency reuse factor greater than 1. 
2.2. Polarization

In last meeting, the following agreements were drawn [2]. 

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

For the polarization indication in SIB, the SIB shall provide a DL polarization mode (DL_Pol), including linear, RHCP, and LHCP. The indicated polarization is the satellite transmit antenna polarization. In addition, the SIB may also include an UL polarization mode (UL_Pol), including linear, RHCP, and LHCP. This indication denotes the satellite receiver antenna polarization. 

Proposal 2: SIB includes DL_Pol and UL_Pol parameters which separately select one polarization mode among linear, RHCP, and LHCP.

In addition, in some cases such as UE performing RRM on neighboring satellites or UE performing handover to a target serving cell, the polarization mode of the neighboring satellites and target new serving cell should be provided by the current serving cell. In this case, it would be meaningful to allow UE dedicated RRC signaling polarization mode. 
Proposal 3: DL and UL polarization mode is also indicated in UE dedicated RRC. 

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. 

Observation 1: In NTN frequency reuse factor greater than 1, legacy L1 CSI-RS based beam management cannot work properly which involves a BWP switching. 

Proposal 1: support L1 CSI-RS beam measurement enhancement for NTN frequency reuse factor greater than 1. 
Proposal 2: SIB includes DL_Pol and UL_Pol parameters which separately select one polarization mode among linear, RHCP, and LHCP.

Proposal 3: DL and UL polarization mode is also indicated in UE dedicated RRC. 
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