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1. Introduction

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

Agreement:
Support at least explicit indication of polarization information for DL by the network
· FFS: whether the indication is done by SIB, other RRC signaling, DCI.
· FFS: Whether separate signaling is needed for the UL and if so, whether or not a same polarization is indicated for DL and UL
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.

Conclusion:

Discuss the necessity of reporting UE polarization capability considering at least following aspects, 

· Deployment scenarios.

· UE implementation aspects with respect to polarization.

· Satellite implementation aspects for switching between polarization states.

· Satellite implementation aspects for realizing multiplexing of UEs having different polarization capabilities.

In this contribution, we further discuss some of the items that were already discussed in the last meeting but have not yet reached consensus. We hope that our contribution may help making some progresses on this agenda item. 

2. Discussion

2.1. Analysis on the list of the issues for beam management
For legacy BWP operation, the main motivation is to enable the UE load balancing. A UE can be configured to switch from large BWP to small BWP to save power. Due to the fact that the load balancing is rather a UE specific matter, R15 adopts an UE-specific BWP operation mechanism, e.g. BWP configuration, and BWP switching are designed in a UE-specific manner. Moreover, the BWP is a second level configuration right below cell configuration. It means that all the configurations for the DL/UL channels and signals are configured under a BWP. 
For NTN system, a main discussion point in the RAN1#104-e meeting was whether the current BWP operation is suitable for NTN system under the reference reuse NTN satellite beam deployment scenario. Different satellite beams are deployed in different frequency interval, with the mobility of the satellite, the satellite beams switching is needed, which leads to a frequency interval switching. In the past meetings, companies proposed that the BWP switching operation can be adapted to facilitate the NTN satellite beam switching. 
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Fig. 1, frequency reuse factor (FRF)=3

If we adopt a legacy BWP switching operation to realize the NTN satellite beam switching there are seven issues as identified in the RAN1#104-e meeting. Among these issues, we see that the configuration overhead by reusing the legacy mechanism is questionable. More specifically, the BWP ID is limited to 3 besides the initial BWP in connected phase. These 3 BWP can maximally cover only 3 different frequency intervals. Thus, it means that the network needs to re-configure a set of BWP periodically in order to cover multiple NTN satellite beams. It is to note that when the network re-configure a new BWP, it has to re-do all the lower level configuration, e.g. PDCCH monitoring, PDSCH configuration, etc., for that BWP. In NTN system comparing between before and after the NTN satellite beam switching, we see that only the frequency interval should be changed accordingly and the most of the configurations can be remaining the same. In other words, there are quite a lot of parameters should not be re-configured or the specification should allow an efficient way to re-configure a new BWP with only the frequency interval change. From this analysis, we think the issue 5 is a valid issue. 
Secondly, for NTN satellite beam switching, the UEs in the corresponding footprint are assumed to perform the switching of frequency interval, e.g. BWP, all together. While the legacy BWP operation does not allow to trigger a group of UE to switch, but instead only UE-specific signaling is designed with the legacy mechanism, resulting in a signaling inefficiency. With this analysis, we think that the issue 7 is a valid issue. 

With the above analysis, we think that the legacy BWP operation is not efficient to be reused in the NTN system. At least the issue 5 and issue 7 shall be addressed with enhancements to the BWP operation to facilitate the NTN satellite switching with frequency reuse greater than 1.  
Proposal 1: From the listed issues in RAN1#104-e meeting, at least the issue 5 and issue 7 are valid issues. 

Proposal 2: Enhancements to BWP operation are needed to address the issue 5 and issue 7. 
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: From the listed issues in RAN1#104-e meeting, at least the issue 5 and issue 7 are valid issues. 

Proposal 2: Enhancements to BWP operation are needed to address the issue 5 and issue 7. 
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