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1. Introduction
RAN1 received the LS from SA2 in R1-2100014 (S2-2009225) with the following questions:
	SA2 has been discussing the QoS requirements when one of the RAT types for satellite access is used (NR(LEO), NR(MEO), NR(GEO), NR(OTHERSAT)). SA2 would like to highlight that the current 5QI Table 5.7.4-1 in TS 23.501 that contains the standardised 5QIs has the upper limit of AN-PDB set to 480 ms for GBR 5QIs and 280ms for non-GBR 5QIs. SA2 expectation is that when one or more of the RAT types for satellite access is used in some cases the AN-PDB could exceed these maximum values and therefore SA2 could need to define new 5QI values for certain services that will be operable over satellite access. 
Question 1: SA2 would like to ask RAN1, and RAN2 to indicate what is the expected “lower” and “higher” AN-PDB values when the different RAT types for satellite access is used? 
Related to above SA2 would also like to understand whether the expected PER limits (e.g. current upper bound of PER defined is 10-2) when the different RAT types for satellite access is used. 
Question 2: SA2 would like to ask RAN1, and RAN2 to indicate what is the expected upper bound of PER when the different RAT types for satellite access is used?


In this paper we discuss the AN-PDB values and upper bound of PER in order to answer the above questions from the LS.
2. Discussion
Access Network Packet Delay Budget (AN-PDB) values and Packet Error Rate (PER) are specified in Table 5.7.4-1 in TS 23.501 for different 5QI values. For NTN larger round trip delay (RTD) for the transmission is caused by the large propagation delay of the signal transmitted from the UE to gNB or vice-versa. Maximum and minimum values of propagation delay contribution to the RTD on the radio interface between the gNB and the UE are specified in the Table 7.1-1 of TR38.821. The corresponding values are captured below for convenience.
	NTN scenarios
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	[bookmark: _Hlk61701387]Maximum propagation delay contribution to the RTD on the radio interface
	541.46 ms
	270.73 ms
	25.77 ms
	12.89 ms

	Minimum propagation delay contribution to the RTD on the radio interface
	477.48 ms
	238.74 ms
	8 ms
	4 ms


As it can be seen from the above table, the RTD for NTN is much larger than RTD for terrestrial networks. In order to transmit a packet and receive acknowledgment time corresponding to at least one RTD is required. Thus, AN-PDB values for NTN should be larger than values of propagation delay contribution to the RTD on the radio interface values specified in Table 7.1-1 of TR38.821. 
Proposal 1: 
· The following answer is considered for question 1 in the LS
· AN-PDB values when the different RAT types for satellite access is used should be larger than values of propagation delay contribution to the RTD values specified in Table 7.1-1 of TR38.821
Regarding upper bound of PER, in our view NR radio interface features allow to achieve at least 10-2 PER value for NTN which is supported for the current 5QI. 
Proposal 2:
· The following answer is considered for question 2 in the LS
· Expected upper bound of PER when the different RAT types for satellite access is used is 10-2
3. Conclusion
In this contribution answer to questions from SA2 LS on AN-PDB and PER values for NTN are discussed. The following proposals were made.
Proposal 1: 
· The following answer is considered for question 1 in the LS
· AN-PDB values when the different RAT types for satellite access is used should be larger than values of propagation delay contribution to the RTD values specified in Table 7.1-1 of TR38.821
Proposal 2:
· The following answer is considered for question 2 in the LS
· Expected upper bound of PER when the different RAT types for satellite access is used is 10-2
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