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1 Introduction

During the last RAN1 meeting, the following agreements were made on the beam management and polarisation [1].
Agreement:
Indication of polarization information for DL and UL by the network is supported. 

· FFS: Signaling details

In this contribution, we present the discussion on other design aspects for NTN.
2 Discussion
2.1.1 Beam management
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Figure 1: Illustration of different BWPs for different beams
For beam management, it was already agreed that both one-beam per cell and multiple-beam per cell are supported in existing NR specifications and are baseline for NR NTN.

For one-beam per cell, handover mechanism can be used to indicate beam switching. While for multiple-beam per cell, intra-cell beam switching should be considered. In order to reduce the interference between adjacent beam footprints, BWP operation for NTN with frequency reuse will be discussed, as illustrated in Figure 1.  In this case, it is beneficial to define a association between BWP and beam, or to define a parameter set ID which linking to a BWP ID and a beam ID. In this case, it can switch both the BWP and the beam by indicating a parameter set ID. With this method, the DCI size can be reduced.

It is similar for both DL and UL, different beam footprint can use different DL BWP and different UL BWP. When UE moves from one footprint to another footprint, it needs to switch both the DL BWP and the UL BWP at the same time. Thus it is better to support DL BWP switching and UL BWP switching simultaneously.  

Proposal 1: The association between BWP ID and beam ID can be considered.

Proposal 2: DL BWP switching and UL BWP switching simultaneously should be supported.

In the early stage, it is possible that the number of satellites is not too many to provide seamless coverage. So 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 2: Illustration of the coverage gap of two satellites
Proposal 3: Timer based BWP switching can be supported.
2.1.2 Feeder-link switch
For the transparent payload case, the total transmission delay is consist of the service link delay and the feeder link delay. Due to the high speed movement of the satellite, the fast switch of the feeder link may happen. The switch of the feeder link delay have impact on the timing relationship.
For the case that full TA compensation is applied at the UE side, UEs need to be informed of the timing change due to the feeder link switch, this will cause much signalling overhead.
For the case that differential TA compensation is applied at UE side, UEs only need to adjust its timing based on the TA offset on its service link. The timing change due to the feeder link switch can be managed at gNB side.
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Figure 3: Illustration of feeder-link switch

Proposal 4: The change of the timing due to the switch of feeder link switch can be managed at the gNB side.
2.1.3 Support of handheld smart phone

The support of handheld phone was discussed during the RAN1 103e meeting. In our understanding, the antenna gain for smart phone is highly depends on the implementation. If the modification/introduction of the UE assumption on antenna gain other than 0dbi is needed, it should be applicable to all other SI/WIs. 
3 Conclusions

In this contribution, we present the discussion on the beam management and the feeder link switch. Based on our analysis, we have the following proposals:
Proposal 1: The association between BWP ID and beam ID can be considered.

Proposal 2: DL BWP switching and UL BWP switching simultaneously should be supported.

Proposal 3: Timer based BWP switching can be supported.
Proposal 4: The change of the timing due to the switch of feeder link switch can be managed at the gNB side.
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