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Introduction
An initial discussion on UE capabilities has taken place [2], however one issue not covered is the impact to L2 buffer size. 

The UE capability specification [1] specifies L2 buffer size as a function of RTT, however current RTT values do not cover NTN scenarios. 

In addition, the technical report documenting the study on NR NTN [3] provides a recommendation from RAN1 to consider the impact to L2 buffer size in the work item phase in section 9.1. 
	In addition, the following topics should be discussed when specifications are developed:
●	Beam management and BWP operation for NTN with frequency reuse.
-	Including signalling of polarization mode
●	Feeder link switch impact on physical layer procedures in case of LEO scenarios
●	Number of HARQ process with additional considerations such as HARQ feedback/buffer size and RLC ARQ feedback/buffer size in the case of LEO and GEO scenarios
●	Support of enabling / disabling of HARQ feedback.




Thus far, no consideration has been given to the L2 buffer size except for the discussion paper in [4] which was not treated in the last meeting.

This contribution raises the issue of L2 buffer size for consideration by RAN2 in the context of UE capability discussion and required changes to 38.306 [1], and also highlights the potential inability to meet QoS requirements defined in 23.501 [5].
Discussion

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 [5].

The L2 buffer requirement is directly proportional to RLC RTT, which currently has a maximum value of 50ms (for 15kHz SCS). The L2 buffer requirement and RLC RTT is specified in [1] as follows:

	The required total layer 2 buffer size in MR-DC and NR-DC is the maximum value of the calculated values based on the following equations:
-	MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * (RLCRTT_SN + X2/Xn delay + Queuing in SN)
-	MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * RLCRTT_MN + MaxDLDataRate_SN * (RLCRTT_MN + X2/Xn delay + Queuing in MN)
Otherwise it is calculated by MaxDLDataRate * RLC RTT + MaxULDataRate * RLC RTT.



	Table 4.1.4-1: RLC RTT for NR cell group per SCS
	SCS (kHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20






This RLC RTT assumes HARQ retransmissions for the reliable delivery of RLC STATUS reports, in order that the RLC transmit window can be advanced in time to prevent protocol stalling at RLC. Since RLC PDUs which have been transmitted but not acknowledged need to be stored in case a retransmission is needed, the buffer needs to be able to store PDUs of the maximum supported size for the duration of RLC RTT (i.e. this is the amount of data that can be transmitted and stored before a STATUS report corresponding to a poll is received). 

Even if we do not take into account HARQ retransmissions, the RTT for RLC would be at least 10 times that required by current UEs. This would imply that the data rate would have to be reduced to 10% of that which is supported by the UE category on a TN in order to operate within the existing memory requirements. Alternatively the L2 buffer memory requirement for a UE would need to be at least 10 times that required by current UE categories to support a similar data rate, and this is without even considering the impact on RLC performance. In the absence of any further L2 enhancements in R17 a reasonable compromise may be to both limit the data rate and increase the UE memory requirement. 

Proposal 1: RAN2 to discuss the RLC RTT value to be used in L2 buffer requirement calculations in 38.306 table 4.1.4-1 and whether a data rate limitation needs to be specified for the L2 buffer calculation.

However, the paper in [4] also discusses impact on RLC performance due to unreliable feedback in case of disabled HARQ feedback, and the impact on RLC RTT in case of enabled HARQ feedback. It is not clear that the QoS requirements defined in 23.501 [5] can be met based on the current L2 design even if the necessary updates to the L2 buffer calculation and RLC RTT are made to 38.306 [1] and even if the requirement is updated based on the previous LS sent from RAN2 [6].

Proposal 2: RAN2 to further consider whether the QoS requirements can be met based on the current R17 L2 design.

Conclusion
In this paper we highlight the fact that the current RTT table in 38.306 does not account for long propagation delays in NTN and that the QoS requirements may not be met by the current L2 design and therefore propose:

Proposal 1: RAN2 to discuss the RLC RTT value to be used in L2 buffer requirement calculations in 38.306 table 4.1.4-1 and whether a data rate limitation needs to be specified for the L2 buffer calculation.

Proposal 2: RAN2 to further consider whether the QoS requirements can be met based on the current R17 L2 design.
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