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In RAN#106e meeting, for the polarization signaling, there was an agreement as the follows [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
Discussion 
0. Beam management and BWP operation
Beam switching 
In the legacy Rel-15 BWP switching, BWP switching is triggered by the gNB and one DCI signalling is used to indicate BWP switching. For beam switching, TCI indication is used for PDSCH beam switching and SRI is used to indicate UL beam switching. In general, it is possible to make a proper coordination to enable simultaneous beam and BWP switching. However, current specification has different descriptions for beam and BWP. For example, when defining the beams, it assumes all beams are mapping to same BWP, simlarily, when defining the BWP, no any beam information is present in BWP paramemters. In last meeting, many companies thought BWP and beam switching can be implemented simultaneously without specification change. Actually it is vague in current specification. It will impose strict requirement for UE and gNB to implement beam and BWP switching simultaneously. Hence, it should be clearly defined in specification, for example, specified in UE capability.
Proposal 1: Supporting beam and BWP switching simultaneously for NTN UE should be clearly defined in UE capability.  
In legacy mechanism, BWP switching decision is made by the gNB. Naturally, BWP or beam switching can be triggered by the gNB for NTN case. In case of UE autonomously switching, actually in RAN2 there has the agreement to support conditional handover. When UE is configured with multiple cells or multiple beams sets, UE will perform handover with pre-defined condition, including the times or angle or others. In this sense, we don’t see the need for RAN1 to discuss the beam switching triggered by the UE. Actually if one UE makes the beam switching without any indication to gNB, it is highly risky to this beam switching procedure. In RAN2, even if allowing conditional beam handover, UE still should have the inter-action with the gNB. UE will send the PRACH to gNB and complete RRC handover. gNB should have be aware that when UE has conducted the handover and when the handover will be completed. Actually for conditional handover, resource pre-provision is needed, which is not feasible for RAN1. In other words, the benefit comparing the eNB triggered handover is not justified.  
Proposal 2: Not support UE BWP/beam switching autonomously from RAN1 perspective. 
[bookmark: _GoBack]In the current NR specification, there are three ways of BWP activation and deactivation: physical layer PDCCH command, high-level RRC signaling and deactivation timer bwp-Inactivity Timer. For the timer based switching mechanism, the BWP is changed implicitly through the maintenance of the timer. However, due to the predictable movement of satellites and the coupling relationship between beam switching and BWP switching, bwp-Inactivity Timer in NR NTN is easy to configure. As long as set suitable timer duration based on beam coverage and satellite moving trace, existing timer based BWP fallback mechanism works very well.
Proposal 3: There is no need for enhancement on BWP switching based on bwp-InactivityTimer .
Beam measurement
When multiple beams are mapping to one same BWP, it is nature multiple CSI-RS resources can be configured in same BWP. Actually this function has been supported by NR R15. For the case that multiple RSs are associated with different beams across multiple BWPs, current RRM measurement mechanism has supported UE can measure multiple BWPs besides the active BWP. The question is whether we should allow UE can measure the CSI-RS outside the active BWP, for example enabling L1 RSRP or L1 CSI report. In general, we don’t think it is needed. RRM measurement mechanism has enabled UE to measure the RRM metric for active BWP and in-active BWP, for beam switching, it is sufficient, not so sure what is motivation to introduce new feature? 
Proposal 4: Additional enhancement for beam measurement should be justified with clear benefit and motivation. 
0. Polarization issue
UE polarization capability reporting
As the agreement of polarization mentioned in the RAN#102e meeting, the UE with different polarization capability should be supported in the NTN, such as RHCP, LHCP and Linear. To serve multiple types of devices, it is better to let the network know the polarization capability of all UEs. However, whether or not to report the polarization capability depends on the type of the UE and the scenario of networks.
For the UEs with the single circular polarization, they can just work normally in the beams with matched polarization. In the polarization reuse network, the single circular polarization UEs can just achieve the good performance in half of the beams no matter whether its polarization capability reporting to the network or not.

For the UE with dual circular polarization, they have the capability to detect both RHCP and LHCP with autonomous way. Additionally, if network indicates the polarization way, UE can be adapted to network. They can work effectively in the polarization reuse networks even if the polarization capability is not reported. Network can assume UE is able to adjust its polarization mode, so the reporting of polarization capability is not necessary for single beam transmission mod.  
For the UE with the linear polarization, UE will suffer from 3 dB depolarization loss camping in circle polarization beams if using single receiver branch. To avoid depolarization loss in case of UE with linear polarization capability, a combination of the two Rx branches in the UE may be used in the downlink. But for the linear polarization UEs with single Rx branch in downlink, there is no other method to prevent the depolarization loss. So, reporting the polarization mode of the UEs is not sufficient to help UE work in a better way.  
Even if UE reports its polarization configuration, the network is not able to change its polarization way. Actually for implementation aspect, antenna polarization of satellite is not possible to be changed based on UE polarization. Reporting the UE polarization capability is not beneficial. 
As discussed in TR 38.321, the handle UEs and VSAT UEs may operate in different frequency bands, such as low bands for handle UEs and High bands for VSAT UEs. So there is no necessary to report the polarization capability for UEs working in separated frequency band with different polarization types.
Based on above analysis, we don’t think reporting the UE polarization capability is necessary.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5: Reporting UE polarization capability is not necessary.
DL polarization indication
In NR, SSB index can be used to indicate different beam, but one restriction is that different beam will use same frequency band. For NTN scenario, different beam may or may not use same frequency band. Hence, SSB index can’t be used to link one unique beam. If different beam is associated with different polarization, it means UE is not able to identify two beams and connect to two adjacent beams with different polarization unless UE is equipped with dual-polarization antenna array. In this context, we don’t see the scenario in which SSB should be one differential factor for different beam. In other words, SSB mapping can be same for different beam with different polarization.
Proposal 6: Per SSB polarization indication is not needed.
Polarization multiplexing
As defined in the last meeting RAN1#106-e, the polarization multiplexing means that a network may transmit/receive multiple streams in a time-frequency resource with different polarization types, where the multiple streams may target/from a same UE (intra-UE polarization multiplexing) or different UEs (inter-UE polarization multiplexing). The 3 types of polarization had been discussed in NTN, such as RHCP, LHCP and linear. The model of polarization multiplexing may be composed in following table.
Table-1 the model of polarization multiplexing
	No.
	Polarization combination
	VSAT UE with circular polarization
	Handle UE with linear polarization

	1
	RHCP and LHCP
	For UE with single circular polarization, it cannot achieve the benefit of the polarization multiplexing.
For UE with double circular polarization, the polarization multiplexing is feasible.
	For the handle UE with only linear polarization, it cannot distinguish the RHCP signal or LHCP signal in a same time-frequency resource. The serious co-channel interference will be involved to reduce the link quality.

	2
	RHCP and linear
	The UE with only LHCP cannot work.
The UE with double circular polarization cannot distinguish the linear polarization signal. So the linear polarization signal will be the interference to the RHCP signal. The polarization multiplexing cannot work.
	The RHCP signal will be interference to the linear polarization signal. So the polarization multiplexing cannot work.

	3
	LHCP and linear
	The polarization multiplexing cannot work. The reason is the same to the above.
	The polarization multiplexing cannot work. The reason is the same to the above.

	4
	RHCP, LHCP and linear
	The polarization multiplexing cannot work, because the linear polarization signal will be interference to the RHCP and LHCP signals.
	The polarization multiplexing cannot work.


As analyzed above, the scenario of polarization multiplexing with RHCP and LHCP is reasonable for the just UEs with double circular polarization capability. For the linear polarization UEs, the interference will be involved and the performance will be reduced in all above models. The adaptation for all kinds UE should be considered in implementation of the polarization multiplexing. The enhancement of throughput for VSAT UEs by polarization multiplexing should not be premised on sacrificing the performance of the handle UEs. So the exact scenario of polarization multiplexing should be discussed firstly in NTN.
Proposal 7: In view that the application mode of polarization multiplexing and the benefit are unclear in current NTN scenario, the polarization multiplexing should be discussed in future.

Conclusion
In this contribution, we analzyed potential issues for beam switching and polarization . A few of observations and proposals are made as follows:
Proposal 1: Supporting beam and BWP switching simultaneously for NTN UE should be clearly defined in UE capability.  
Proposal 2: Not support UE BWP/beam switching autonomously from RAN1 perspective. 
Proposal 3: There is no need for enhancement on BWP switching based on bwp-InactivityTimer .
Proposal 4: Additional enhancement for beam measurement should be justified with clear benefit and motivation. 
Proposal 5: Reporting UE polarization capability is not necessary.
Proposal 6: Per SSB polarization indication is not needed.
Proposal 7: In view that the application mode of polarization multiplexing and the benefit are unclear in current NTN scenario, the polarization multiplexing should be discussed in future.
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