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Introduction
In WID RP-212637[1], for data and control channels, new SCS, 480kHz and 960kHz will be specified. It means that two high SCSs can be supported for data and control channels.
	According to the outcome of the study item on Supporting NR above 52.6GHz and leveraging FR2 design to the extent possible, this WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation, with the following objectives:
· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz


In RAN2 #115e[2], regarding RLC RTT and L2 buffer size, the following agreements were made.
	6: Depending on whether RAN1 introduces new SCS for data channels, RAN2 will capture the RLC RTT vales for SCS480kHz and 960kHz in the TS38.306 table on RLC RTT for NR cell group per SCS. FFS on the values (wait for RAN1 progress on L1 processing latency)


For the agreements above, since 480kHz and 960kHz SCS are supported for data and control channels, RLC RTT value for two SCSs should be given out.
For L1 processing delay, in RAN1 #106e[3], there were some agreements as below.
	Agreement:
For NR operation with 480 and 960 kHz SCS, adopt at least the values of N1, N2 and N3 as in the following tables for single and multi-PDSCH/PUSCH scheduling.
· Note: N1/N2 applies to any PDSCH/PUSCH for multi-PDSCH/PUSCH scheduling
· RAN1 to study (until RAN1#106b-e) and possibly introduce smaller values considering at least the following factors
· PDCCH monitoring capability
· Mix numerology scheduling
· Multi-PDSCH/PUSCH scheduling
· Cross-carrier scheduling
· Note: The decision for the number of HARQ processes should take this agreement into account.
Table 2-2.1 PDSCH processing time arrange for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
or if the higher layer parameter is not configured

	3 (120 kHz)
	20
	24

	5 (480 kHz)
	80
		96

	6 (960 kHz)
	160
	192



Table 2-2.2 PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	3 (120 kHz)
	36

	5 (480 kHz)
	144 

	6 (960 kHz)
	288



Table 2-2.3 Minimum gap between the second detected DCI and the beginning of the first PUCCH resources
	

	HARQ-ACK multiplexing timeline N3 [symbols]

	3 (120 kHz)
	20

	5 (480 kHz)
	80

	6 (960 kHz)
	160






In this contribution, we will discuss RLC RTT based on the current agreements in RAN1 and provide our views.
[bookmark: _Ref525834269][bookmark: _Toc16701630]Discussion
[bookmark: _Toc19791224][bookmark: _Toc20486583]2.1 RLC RTT
In the last RAN2 meeting, the agreement that RLC RTT for 480kHz and 960kHz SCS will wait for RAN1’s progress on L1 processing latency was reached. Regarding L1 processing latency, in RAN1 #106e[3], for PDSCH processing time (N1), PUSCH preparation time (N2) and HARQ-ACK multiplexing timeline (N3), the agreement was that the absolute time duration for 120kHz are scaled for 480kHz and 960kHz SCS. In addition, there was further discussion in RAN1 #106bis[4] about introducing other smaller values for N1, N2 and N3 but there was no consensus on introducing these.
	Conclusion:
There’s no consensus in RAN1 to introduce other values of N1, N2 and N3 for NR operation with 480 and/or 960 kHz SCS in Rel-17.


If there is no further discussion for other N values, as a baseline, we can assume that the RLC RTT of 480kHz and 960kHz SCS will be defined based on the scaled  values from the 120KHz values. If there are smaller values agreed by RAN1, a UE capability can be introduced to support them. Thus, unless RAN1 agrees to introduce new N values, we can assume that the RLC RTT for 480 and 960 kHz SCS is calculated based on the scaled N values. 
In this case, only one RLC RTT is defined for each SCS. In addition, if a new set of N values are agreed by RAN1 and  if the UE supports the new capability, the smaller N is used to define the RLC RTT values. Otherwise (i.e. if the UE doesn’t support the new N values), the RLC RTT defined based on the scaled N values is used. 
In the following, we discuss RLC RTT for 480kHz and 960kHz SCS based on the scaled N value. According to the previous discussion, RLC RTT is related to multiple HARQ RTTs, i.e. RLC RTT = K * HARQ RTT. The HARQ RTT is related to UE processing time, gNB processing time and air interface transmission time (PDCCH, PDSCH, PUSCH and PUCCH) as shown  in figure 1. The value of K may be 8 or 9. 
[image: ]
Figure 1 One HARQ RTT
Based on the analysis above, one HARQ RTT may be the below formula taking DL transmission as an example:
one HARQ RTT = PDCCH/PDSCH transmission time + UE processing time + PUCCH transmission time + gNB processing time. 
Besides, we may assume the above K value as 9. For RLC RTT of 960kHz SCS, it is calculated based on the above formula and the scaled processing time from the physical layer (assuming additional DMRS is not configured). The calculated result is 4 ms. Considering other possible factors (such as waiting for PUCCH transmission opportunity), we think RLC RTT of 960kHz may be 5 ms. For RLC RTT of 480kHz, based on the above formula and processing time, it may be defined as 8 ms.
Table 1: RLC RTT for NR cell group per SCS
	SCS (kHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20

	480kHz
	8

	960kHz
	5



Proposal 1: RLC RTT values of 480kHz and 960kHz SCS in above Table 1 should be introduced. 
2.2 L2 buffer size
Besides, according to the description in the section 4.1.3 of TS 38.306, the required total layer 2 buffer size is determined as the maximum total layer 2 buffer size of all the calculated ones for each band combination and the applicable Feature Set combination in the supported MR-DC or NR band combinations. The RLC RTT for NR cell group corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination. When 480kHz and 960kHz SCS are introduced for data and control channel in FR2-2, the L2 buffer should account for the largest possible RLC RTT that may occur on any of the paths for CA and DC scenarios. In other words, the same principle in Rel-15/16 should be reused.
Proposal 2: The L2 buffer size should account for the largest possible RLC RTT that may occur on any of the paths for CA and dC scenarios, where The RLC RTT corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination.
2.3 LBT failure detection/recovery
For LBT operation, when LBT mode is configured as no-LBT, LBT is not performed for all uplink transmissions. Then LBT failure cannot be counted due to there is no LBT failure indication is received from the lower layer. When LBT mode is configured as LBT, except for some short control signaling, such as Msg1 and MSGA, LBT needs to be performed before other uplink transmissions. So we think the LBT failure detection/recovery mechanism is still needed, the current mechanism may be used as the baseline.
Moreover, directional LBT is being discussed in RAN1 since it has the merit to improve the probability of successful channel access and enhance the spatial reuse. If directional LBT is supported and LBT failure detection/recovery is still needed, according to the current mechanism, LBT failure indication of all beams will be counted together. We think it is not reasonable, since channel occupancy state of each beam is different. Hence, if directional LBT is supported in RAN1, beam level LBT failure detection needs to be considered. 
Proposal 3: If directional LBT is supported, the existing LBT recovery framework needs to be enhanced to take into account the beam level LBT failure detection.
Conclusion
[bookmark: _Hlk528066018]Based on the discussion in section 2 we observe and propose the following:
Proposal 1: RLC RTT values of 480kHz and 960kHz SCS in above Table 1 should be introduced. 
Proposal 2: The L2 buffer size should account for the largest possible RLC RTT that may occur on any of the paths for CA and DC scenarios, where The RLC RTT corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination.
Proposal 3: If directional LBT is supported, the existing LBT recovery framework needs to be enhanced to take into account the beam level LBT failure detection.
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