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1. Background
In R1-2104155 [1] RAN1 received an LS from SA2.
	1
Overall description

SA2 has discussed the topic of QoS for 5G satellite access and has agreed to introduce a new 5QI for best effort traffic with the intention to be able to accommodate the worst-case Packet Delay Budget for GEO.

The 5QI is available in the latest version of TS 23.501, v17.0.0, and copied below for your convenience:
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TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics
NOTE 13:
A static value for the CN PDB of 20 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface
NOTE 17:
The worst case one way propagation delay for GEO satellite is expected to be ~270ms, ,~ 21 ms for LEO at 1200km, and 13 ms for LEO at 600km. The UL scheduling delay that needs to be added is also typically 1 RTD e.g. ~540ms for GEO, ~42ms for LEO at 1200km, and ~26 ms for LEO at 600km. Based on that, the 5G-AN Packet delay budget is not applicable for 5QIs that require 5G-AN PDB lower than the sum of these values when the specific types of satellite access are used (see TS 38.300 [27]). 5QI-<New Value> can accommodate the worst case PDB for GEO satellite type.
SA2 would like to verify with RAN1 and RAN2 whether the selected PDB value, resulting in a AN PDB of 812 ms, is reasonable for use with GEO satellite access. 

2
Actions

To RAN1 and RAN2: 
ACTION: 
SA2 kindly asks RAN1 and RAN2 to indicate whether the PDB value for the new 5QI is reasonable or needs to be adjusted to work for GEO-based NTN.


2. Discussions
According to the LS, the PDB (Packet Delay Budget) requirement is 832 ms (which resulting in a AN PDB of 812 ms), and the PER (Packet Error Rate) requirement is 10-6 for Non-GBR resource type for GEO-based satellite case. 
As described in NOTE 17 in the LS, the one way propagation delay for GEO satellite is about 270 ms. So one transmission of PDSCH reception (from DL grant reception to HARQ-ACK feedback) or PUSCH transmission (from UL grant reception to PUSCH transmission) requires about 540 ms delay. Within the AN PDB of 812 ms duration, only one transmission can be performed. On the other hand, the associated PER requirement is 10-6. It seems that it requires the target BLER of a packet for an initial transmission should not exceed 10-6.
From physical layer point of view, the requirement that the target BLER of a packet for an initial transmission not exceeding 10-6 is quite tight. According to current discussions in RAN1, at least for PDSCH reception, the legacy CSI measurement and report mechanism in NR should be the baseline for NR-NTN. The target TB BLER for initial transmission in physical layer is not exceeding 0.1 for CSI measurement and report. We assume the PER requirement defines a residual BLER of the packets after MAC and RLC retransmission in current spec. If only initial transmission is considered, we think the requirements in the LS are difficult to achieve, e.g., the PER of 10-6 within the AN PDB of 812 ms.

Therefore, from our point of view, we should have some clarification questions first before we answer the question raised by SA2.
· Should retransmission (e.g., MAC and RLC retransmission) of the packet be considered for the PDB and PER requirements?

· Is it possible to relax the PDB requirement for GEO-based NTN?

· Is it possible to relax the PER requirement for GEO-based NTN?

Proposal: RAN1 should ask clarifications on the following questions: 

· Should retransmission (e.g., MAC and RLC retransmission) of the packet be considered for the PDB and PER requirements?

· Is it possible to relax the PDB requirement for GEO-based NTN?

· Is it possible to relax the PER requirement for GEO-based NTN?

3. Conclusion
In this contribution, we discussed the LS received from SA2 to RAN1 on PDB for new 5QI. Before we answer the question raised by SA2, some clarifications should be made. 
Proposal: RAN1 should ask clarifications on the following questions: 

· Should retransmission (e.g., MAC and RLC retransmission) of the packet be considered for the PDB and PER requirements?

· Is it possible to relax the PDB requirement for GEO-based NTN?

· Is it possible to relax the PER requirement for GEO-based NTN?
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