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1	Introduction
SA2 sent an LS (R1-2104155) to RAN1 about a new 5QI for GEO satellite access:
[bookmark: _Hlk7620913]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. 


In this contribution, we discuss the feasibility of this new 5QI and propose a response to SA2.

2  		Discussion
According to TR 38.821, the max round trip delay (propagation delay only) for GEO satellite access with transparent payload is 541.46 ms. Thus, the PDB of 812 ms is about 1.5 RTT of the maximum round trip delay. 1.5 RTT can only cover one transmission with acknowledgement.  
[bookmark: _Toc71639092]A PDB of 812 ms is about 1.5 RTT of the maximum round trip delay in GEO satellite access with transparent payload.
[bookmark: _Toc71639093]1.5 RTT can only cover one transmission with acknowledgement.
Note that the new 5QI also sets the packet error rate (PER) target to be 10-6. To reach the PER target of 10-6 while meeting a PDB of about 1.5 RTT, the radio access network has to use excessive radio resources to deliver the packets. While such requirement might be envisioned in URLLC use case, it is not relevant for GEO satellite access. In other words, though it is possible, it is not practical because satisfying such unrealistic 5QI would lead to extremely low spectral efficiency.
[bookmark: _Toc71639094]To reach a PER target of 10-6 while meeting a PDB of about 1.5 RTT, the radio access network has to use excessive radio resources to deliver the packets.
[bookmark: _Toc71639095]In GEO satellite access with transparent payload, it is not practical to meet the 5QI with a PER target of 10-6 and a PDB of 812 ms, because it would lead to extremely low spectral efficiency.
Based on the above discussion, we can conclude that the 5QI with a PER target of 10-6 and a PDB of 812 ms is not reasonable for GEO satellite access with transparent payload. Further, we can recommend SA2 to consider increasing the PDB and/or increasing the PER target.
[bookmark: _Toc71639096]RAN1 to reply to SA2 that in GEO satellite access with transparent payload, it is not reasonable to meet the 5QI with a PER target of 10-6 and a PDB of 812 ms, because it would lead to extremely low spectral efficiency.
[bookmark: _Toc71639097]RAN1 to suggest SA2 to consider increasing the PDB and/or increasing the PER target for the 5QI used in GEO satellite access with transparent payload. 
Conclusion
In the previous sections, we discuss the feasibility of the new 5QI for GEO satellite access. We made the following observations: 
Observation 1	A PDB of 812 ms is about 1.5 RTT of the maximum round trip delay in GEO satellite access with transparent payload.
Observation 2	1.5 RTT can only cover one transmission with acknowledgement.
Observation 3	To reach a PER target of 10-6 while meeting a PDB of about 1.5 RTT, the radio access network has to use excessive radio resources to deliver the packets.
Observation 4	In GEO satellite access with transparent payload, it is not practical to meet the 5QI with a PER target of 10-6 and a PDB of 812 ms, because it would lead to extremely low spectral efficiency.

Based on the discussion in the previous sections, we propose the following:
Proposal 1	RAN1 to reply to SA2 that in GEO satellite access with transparent payload, it is not reasonable to meet the 5QI with a PER target of 10-6 and a PDB of 812 ms, because it would lead to extremely low spectral efficiency.
Proposal 2	RAN1 to suggest SA2 to consider increasing the PDB and/or increasing the PER target for the 5QI used in GEO satellite access with transparent payload.
[bookmark: _In-sequence_SDU_delivery]
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