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Introduction
According to NR NTN work item description [1], a list of RAN1 topics are to be specified if beneficial and needed. This includes enhancement on PRACH sequence and/or format, feeder link switch, beam management and BWP operation for NTN with frequency reuse. 

The discussions on these topics in RAN1 #102-e meeting were summarized in [2], and the following agreements have been made in RAN1 #102-e meeting [3]. 

Agreement:
One-beam per cell and multiple-beam per cell are supported in existing NR specifications and are baseline for NR NTN.
· FFS: The need for potential enhancement for beam management 
· FFS: The need for potential enhancement on association of SSBs, beams and BWPs

Agreement:
Potential enhancements for support of polarisation signalling in NR NTN can consider at least the following:
· Configuration of DL and UL transmit polarization including Right hand and Left hand circular polarizations (RHCP, LHCP) 
· Network broadcast DL and UL transmit polarization configuration  
· UE polarization capability (RHCP, LHCP, Linear)
· Dependence of polarisation signaling on deployment scenarios. For example,
· Resource reuse mode with/without polarization for the beam management enhancement 
· Fixed polarization per cell/beam for polarization reuse and circular polarisation with intra-UE and inter-UE multiplexing (intra-UE and inter-UE) signalling 

In this contribution, we provide our views on the association of SSBs, beams and BWPs.
Discussion
It was agreed [3] that both one-beam per cell and multiple beam per cell are supported in NTN, with the existing NR specifications as a baseline. One open question is the potential enhancement on association of SSBs, beams and BWPs.

In the multiple-beam per cell scenario, the frequency reuse can be achieved by associating each satellite beam with a BWP. 

Proposal 1: Each satellite beam is associated with a BWP to achieve frequency reuse.

Two alternative SSB arrangements were discussed in RAN1 #102 meeting [2]: The first one is that SSBs of all satellite beams in a cell are transmitted within a same frequency interval and do not overlap in time; the second one is that SSBs of a cell are transmitted in different frequency intervals within their respective BWPs. 

The first alternative follows existing NR design. It has the advantage of smaller number of potential SSB frequencies for UE to search for, and hence reducing initial access time. Our preference is to take this alternative. Here, SSBs of all satellite beams are carried in a cell-specific initial BWP. 

Proposal 2: SSBs of all satellite beams in a cell are transmitted in a cell-specific initial BWP and SSBs do not overlap in time.

Each SSB carries MIB information, which includes a field of pdcch-ConfigSIB1 to configure CORESET #0 and search space #0. Like in existing NR specifications, a common configuration of pdcch-ConfigSIB1 among all SSBs is preferred. This implies a common SIB1, with the configured CORESET #0 and search space #0, is used for all the satellite beams. Here, SIB1 contents include the association of BWP with each satellite beam.

Proposal 3: All the SSBs in a cell have a common configuration of CORESET #0 and search space #0.

The beam measurement in NR terrestrial network is based on SSB or CSI-RS. Since different satellite beams in NTN are associated with different BWPs, BWP may be either switched or extended in order to measure CSI-RS in different beams. The former approach requires additional gap between beam measurement, while the latter approach has a large specification impact. We prefer the approach for BWP switching for CSI measurement in a different beam. An alternative approach is to make all the beam measurement in initial BWP, which reduces the total number of BWP switching for beam measurement. 

Proposal 4: Consider performing beam measurement either in initial BWP or in different BWPs with BWP switching. 

With beam measurements and reporting, beam switching is achieved by TCI indication, e.g., via DCI or MAC CE. The association between satellite beam and BWP implies the beam switching results in BWP switching as well. Hence, efficient BWP switching can be achieved by associating it with beam switching. 

Proposal 5: Consider associating beam switching with BWP switching.  

Conclusion
In this contribution, we provided our views on the association of beam, BWP and SSBs in NTN. Our proposals are as follows: 

Proposal 1: Each satellite beam is associated with a BWP.

Proposal 2: SSBs of all satellite beams in a cell are transmitted in a cell-specific initial BWP and SSBs do not overlap in time.

Proposal 3: All the SSBs in a cell have a common configuration of CORESET #0 and search space #0.

Proposal 4: Consider performing beam measurement either in initial BWP or in different BWPs with BWP switching.

Proposal 5: Consider associating beam switching with BWP switching.  
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