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Introduction
In 3GPP RAN#91 plenary e-meeting, the updated WID RP-210862 [1] was approved as the outcome of the study item on supporting NR above 52.6GHz [2]. The WID is aimed to extend NR operation up to 71 GHz considering the operation in both licensed and unlicensed band.
The WID also indicates that RAN1 specify new SCS, 480 kHz and 960 kHz, for operation in this frequency range over 52.6GHz and RAN2 implement the design aspect related to the operation.
In this paper, we discuss the impact of higher SCS (i.e., 480 kHz and 960 kHz) on Layer 2 operation (especially for RLC feedback operation) and provide some proposals for discussion.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
As RAN1 agree that 480, 960 kHz SCS are allowed for operation above 52GHz, it is obvious that there should be some timing related issues in Layer 2 operation due to the reduced slot length from higher SCS. In [3], we discuss the impact of higher SCS on RLC RTT. Regarding RLC feedback time, the amount of time it takes to detect a missing RLC PDU after sending the PDU is highly correlated with the slot time, which is dependent on SCS. Thus, the RLC feedback delay will decrease when we use carriers operating with higher SCS. Considering this aspect, in the contents below, we first look at whether we need to introduce new sub-msec range RLC timer values and then discuss some issue on RLC feedback handling with CA operation using the legacy carriers and carriers over 52.6Ghz together. 
Impact on RLC timer values 
In [4], considering the decrease in RLC feedback delay from higher SCS, it is suggested that at least some RLC timers need to be changed to operate in sub-ms range as below.
	The decrease in the RTT would also have to go hand-in-hand with the faster RLC control feedback messages, for eg., the ability of the receiver to provide the status feedback faster, the ability of the transmitter to trigger (re-trigger) for a poll faster etc., to keep the transmission window operation in RLC AM mode moving faster vis-à-vis the increased data-rate operation.
We can see that atleast some RLC timers need to be changed for eg., t-Reassembly, t-PollRetransmit etc t-StatusProhibit, need to operate in single-digit to sub-ms range.



To check whether the sub-ms range timer values are needed, we take a closer look at the impact of higher SCS on RLC feedback operation. In [3], we calculate reasonable RLC RTTs for higher SCS based on the tendency in legacy values and propose to add the candidate RTT values into Table 4.1.4-1 in TS 38.306 [5] as below.
	SCS (KHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20

	240KHz
	13

	480KHz
	8

	960KHz
	5


Table 1: Proposed RTT values for 240, 460, 960 kHz SCS
In the table, the red-colored values show that the minimum possible RLC RTT value is still over 5msec even with higher SCS. 
[bookmark: _GoBack]Considering that the representable range of the current RLC timers (e.g., T-Reassembly, T-StatusProhibit, T-PollRetransmit) starts from 1msec that is quite smaller than the possible minimum RLC RTT (i.e., 5msec), we do not see the need to introduce new sub-msec values for RLC timers. Therefore, we would like to propose the following.
Proposal 1: RAN2 to keep the current RLC timer values for NR operation with 480, 960 kHz SCS.

RLC feedback handling with CA operation using the legacy carriers and carriers over 52.6Ghz
As described above, the RLC RTT changes according to SCS, which means that the proper values of RLC timers can be also dependent on the SCS of underlying carriers. In CA operation, if all the aggregated carriers used for a certain logical channel (i.e., RLC entity) operate with the same SCS, it is reasonable to use a certain set of RLC timer values given by the SCS for feedback operation in all carriers. On the other hand, in CA operation with different SCS on different carriers, it would be optimal to use a different set of RLC timer values for each carrier group with different SCS. However, in legacy operation, RLC timer values can be configured only per RLC entity, which means that we can not use different feedback timer values for carriers with different SCS. 
From this aspect, [4] pointed out the problem of the current RLC feedback operation with considering the CA operation where we use legacy carriers and above 52GHz carriers together, and suggested several options to address this. However, the situation is not new in R17 and CA with different SCS on different carriers is already supported in R15/R16, which means that the functional change to handle this RLC feedback timing issue is not mandatory but optional for optimization. Thus, in our view, we can keep the current framework in R17 without any major functional change in RLC even for above 52GHz operation, but we agree with the motivation and are open to having a discussion on this issue for future work in R18. Therefore, we would like to propose the following.
Proposal 2: RAN2 to keep the current RLC framework for NR operation over 52GHz in Rel-17.
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following proposals:
Proposal 1: RAN2 to keep the current RLC timer values for NR operation with 480, 960 kHz SCS.
Proposal 2: RAN2 to keep the current RLC framework for NR operation over 52GHz in Rel-17.
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