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1. Introduction
A new study item on solutions for NR to support non-terrestrial network (NTN) was approved in RAN#80 [1]. In 3GPP TR38.821 “Solution for NR to support non terrestrial networks (NTN)”, a satellite (or HAPS) and a gateway can take roles of gNB-DU and gNB-CU, respectively, as an example of for system architecture. In such an architecture, a split boundary between gNB-DU and gNB-CU as well as communication protocol are needed to be specified. In this contribution, therefore, we provide comments on the DU-CU split boundary and satellite radio interface (SRI) for NTN.
2. Discussion

In TR38.821, the several candidates for NTN architecture have been proposed [2]. For the gNB-DU processed payload case, a stellate and gateway include the function for gNB-DU and gNB-CU, respectively, as shown in Figure 1. It means that the satellite (gNB-DU) has the function blocks for the lower layers and the gateway has the function blocks for the upper layers. For example, the satellite can include radio frequency (RF) and analog parts and the remaining digital functions are in the gateway as in Figure 2. For F1 interface between DU and CU, non 3GPP radio interface, e.g, DVB-S2/S2X [3] and DVB-RCS2 [4], may be adopted. 
When 20MHz bandwidth (30.72Msps) and 16-bit I/Q quantization in the DU-CU boundary are assumed, the F1 interface requires about 1Gbps throughput as follows:
· 30.72Msps * 2 (I and Q branches) * 16 bits/sample = 983.04Mbps

If we change the DU-CU split boundary, we can reduce the throughput requirement for SRI link. In this case, however, some of digital functions in PHY, MAC and/or RLC layers should be placed in the satellite. It means that we may need new satellites to change (upgrade) the 5G NR functions. Therefore, we consider that the split option in Figure 2 is the best candidate even though it requires 1Gbps throughput. 
Proposal 1: Satellite(gNB-DU) and gateway(gNB-CU) split boundary is determined as in Figure 2.
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Figure 1. NTN architecture (gNB-DU processed payload).
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Figure 2. gNB-DU and gNB-CU split option for NR functional layers.
To mitigate the throughput requirement of SRI, signal compression can be employed. For example, we can consider the MCS of the link between UE to gNB. If the MCS is selected, we can determine the allowable noise power with respect to the received signal power. We can decide the number of quantization bits such that the quantization noise, which depends on the number of quantization bits and quantization type, is smaller than the allowable noise power. Therefore, the small quantization bits are needed when the MCS is low, i.e., low rate transmission, while the large quantization bits are required for high MCS.
The occupied signal bandwidth of 5G NR signal can be a factor to determine compression ratio. When the occupied signal bandwidth is very narrower than the 5G NR channel bandwidth, the time domain samples are highly correlated and then more compression is allowed. For example, we can adopt lower sampling rate or perform decimation after the fixed-rate sampling. This concept is explained in Figure 3.
Such an interface between gNB-DU and gNB-CU can be regarded as “out of specification of 3GPP NTN”. In our opinion, it should be specified in 3GPP NTN because one vendor or service provider cannot cover all equipments for NTN. The satellites can be shared by all service providers in the world. Therefore, the harmonization of split boundary is needed.  
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Figure 3. Adaptive compression depending on occupied RB.
Proposal 2: The harmonization of the DU-CU boundary is required for 3GPP NTN gNB-DU processed payload.

Proposal 3: To reduce the throughput requirement of F1 over SRI, compression of signals can be considered. 
3. Conclusion
RAN3 is kindly asked to consider the following suggestions:

Proposal 1. The harmonization of the DU-CU boundary is required for 3GPP NTN gNB-DU processed payload.
Proposal 2. Satellite(gNB-DU) and gateway(gNB-CU) split boundary is determined as in Figure 2.
Proposal 3. To reduce the throughput requirement of F1 over SRI, compression of signals can be considered.
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