3GPP TSG RAN WG1#102-e			R1-2006858
e-Meeting, August 17th – 28th, 2020

[bookmark: _GoBack]Agenda Item:    8.4.4
Source: 	CAICT
[bookmark: Title]Title:	Discussion on beam management of NTN
[bookmark: DocumentFor]Document for:	Discussion and Decision	
Introduction
At RAN#86 meeting, the study item on NR non-terrestrial networks (NTN) was approved [1]. From RAN1’s perspective, the SI includes the following objectives:
The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.

The detailed objectives are to specify enhancing features to Rel-15 & Rel-16’s NR radio interface & NG-RAN as follows:
Enhancing features to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN, the following should be specified (see TR 38.821):
· Timing relationship enhancements[RAN1,RAN2]
· Enhancements on UL time and frequency synchronization [RAN1,RAN2]
· HARQ
· Number of HARQ process [RAN1]
· Enabling / disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]
In addition, the following topics should be specified if beneficial and needed
· Enhancement on the PRACH sequence and/or format and extension of the ra-ResponseWindow duration (in the case of UE with GNSS capability but without pre-compensation of timing and frequency offset capabilities) [RAN1/2].
· Feeder link switch [RAN2,RAN1]
· Beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse [RAN1/2]
· Including signalling of polarization mode
As stated above, the WI should specify beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse, This contribution discusses beam management and Bandwidth Parts (BWP). 
2. Beam management  
In NTN, beam footprint (or spot beam) created by satellite beam can be handled as either “cell” or “beam” as defined in Rel.15. Satellite beams or satellites are not considered to be visible from UE perspective in NTN. 
[bookmark: OLE_LINK1]Both options a) same PCI for several satellite beams and b) one PCI per satellite beam, can be considered in NTN. A satellite beam can consist of one or more SSB beams. One cell (PCI) can have maximum of L SSB beams, where L can be 4, 8 or 64 depending on the band.Similar to TN, one or several SSB index can be used per PCI to separate SSB transmission on different beams. In TN, the mapping of antenna ports or physical beams to SSB index is left for implementation. In NTN, the association between satellite beams and SSBs index is left for implementation (i.e. it will not be specified)[2].
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Figure 1: Options for PCI mapping into satellite beams
For option a, same PCI for several satellite beams, which means the SSBs are beam specific, could avoid the packet interruption and large signalling overhead introduced by cell handover. While for option b, only one beam mapped per PCI, the Rel-15 NR beam management is not suitable to this case, and the cell handover could be unavoidable. So option a is more preferred, because beam specific SSBs can be used for beam management to avoid cell handover. 
As option a, the NTN beam can be deployed in the same frequency or different frequency, when the NTN beams are deployed in the same frequency, the allocated bandwith of each beam is very large, but the UEs served by one beam may be co-channel interfered by neighboring beams, but if the NTN beams are deployed in different frequency with frequency reuse factors, although the allocated bandwidth is much smaller for each beam, the co-channel interference is largely reduced.
When the frequency reuse factor is larger than 1, the system bandwidth can be individed into many BWPs with each beam transmitted in one BWP. For example, the SSBs and SIBs of all beams can be transmitted in the initial BWP(BWP0), the initial access UEs firstly detect SSBs and SIBs, and then finish uplink RACH access in BWP0, and when the RRC procedure is connected, the BWP configuration for each beams can be configured to the UEs.
In this case, the beam switch procedure for this BWP specific beam management could be optimized by downlink signalling or optimized by UE procedure of beam switch/beam failure recovery. As in the Rel-15 NR, when stronger beams are detected and reported in UEs, the beam switch can be realized by downlink signalling. But for NR BWP switching, the BWP index is introduced independantly in the DCI scheduling data for downlink and uplink, if this DCI indication is still reused in NTN beam switch, it should be optimized to support both UL and DL switched to the same BWP. 
Another possible case of satellite beam switch is the SSBs are transmitted in the initial BWP (BWP0), but the SIBs and even RACH may be transmitted in other BWPs, which means the UEs can be initial accessed in the suitable BWPs and beams. This case need much more specification.
Proposal: Enhance BWP switching used for NTN beam switching to reduce beam switching latency.

Conclusion
In this contribution, we give our analysis and views on the NTN beam managment, the following proposals are given:
Proposal: Enhance BWP switching used for NTN beam switching to reduce beam switching latency.
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