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1 Introduction

In RAN plenary #81 meeting, the NTN SID (RP-181598) has been updated, and one object for Layer 2 is as following.
· Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
In this paper, we discuss the UL scheduling enhancement to support large propagation delay in NTN.
2 Discussion
When a UE has UL data for new transmission, if there is PUSCH resource available for new transmission, the UE will transmit UL data on the PUSCH resource. Otherwise, if there is no PUSCH resource available for a new transmission, the UE will trigger a SR to request PUSCH resource for a new transmission.
The main flow of UL scheduling is shown in figure 1.
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Figure 1 UL scheduling flow

· Step 1: UE sends SR for requesting PUSCH resources for new transmission.

· Step 2: gNB receives SR, and gNB knows that the UE has UL data for transmission, but gNB doesn’t   know the amount of UL data in UE buffer. So usually gNB firstly allocates PUSCH resource for BSR to the UE. 
· Step 3: UE sends BSR on the PUSCH resource allocated to the UE, and provides gNB the amount of UL data.
· Step 4: gNB allocates PUSCH resource for UL data to the UE.

· Step 5: UE transmits UL data on the PUSCH resource allocated to the UE.

It is shown that when UL data arrives and if the UE has no available PUSCH resource for UL transmission, UE shall not transfer the UL data until the UE experiences four steps, which will spends two times of RTD at least. In terrestrial NR, the cell coverage is small, and the RTD is relatively small. In NTN, the cell coverage is large, and the maximum RTD is 541.46 ms for GEO and 25.77 ms for LEO, which is much larger than that in the terrestrial NR case. So large propagation delay in NTN will lead to large delay for UL traffic, which has a serious affect on user experience. Therefore, the UL scheduling enhancement should be studied in NTN.
Observation 1 A large propagation delay in NTN leads to large delay for UL traffic.
In our opinion, the following solutions may be considered.

· Option 1: UE provides rough UL data amount information to network via SR.
· Option 2: UE sends BSR/UL data using the pre-configured CG
For option 1, UE provides a rough UL buffer amount to network via SR, and the buffer size level number included in SR is much less than that included in BSR. For example, UE sends SR and provides whether the UL data amount level is low or high. Then network can allocate PUSCH resource to the UE based on the rough UL data amount information. Using this method, the delay due to BSR can be saved.
For option 2, network can pre-configure a CG to the UE, when UL data arrives, UE can send BSR or UL data on the CG resource. Using this method, the delay due to SR could be saved at least, and the delay due to BSR may be saved as well. Option 2 is up to network implementation. 
Option 2 may lead to some resource waste if UE has no data to transmit on the CG resource. So we prefer option 1.
Proposal 1 RAN2 studies UL scheduling enhancement for NTN, e.g. using SR to indicate rough UL data amount.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
RAN2 studies UL scheduling enhancement for NTN, e.g. using SR to indicate rough UL data amount.
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