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1.
Introduction

In RAN2 NR ad hoc #1801, the following agreements about L2 buffer size calculation were obtained:

Agreements:

1 
UE's L2 buffer size requirement is calculated based on the maximum L2 buffer size calculated for each band combination. For each band combination the L2 buffer size is calculated based on the maximum L2 buffer size calculated for each possible BPC.

2
RAN2 will decide the RLC RTT value for each SCS to be used for L2 buffer size calculation. These will be captured in the spec as a table of RLC RTT per SCS (not the method to derive the value)

And further in RAN2 #101 meeting, the L2 buffer size calculation was discussed again, but the RLC RTT values are not concluded yet. 

Agreements:

1. For L2 buffer size calculation for MR/NR-DC, both MN terminated split bearer and SN terminated split bearers are considered. FFS about the detailed equation.

2. For L2 buffer size calculation, RLC RTT for E-UTRA cell group is 75 ms
In this contribution, we further discuss the RLC RTT values for each SCS and propose some possible RLC RTT values for each SCSs.  
2. Discussion
In LTE 75ms RLC RTT values is used. RLC RTT values depend on the HARQ retransmission numbers and the RLC retransmission which is relevant to status reporting, scheduling delay and so on. Therefore in LTE, 75 ms is assumed based on maximum 5 HARQ retransmissions (5*8 TTI) and the RLC polling for every 32 TTI. 

However in NR, the different SCS will be configured and the corresponding slot length is also different. In theory, the RTT should be reduced with the shorter slot length.
Table 1: Slot length for each SCS
	SCS
	Slot length [ms]

	15KHz
	1 ms 

	30KHz
	0.5 ms

	60KHz
	0.25 ms

	120KHz
	0.125 ms 


Then for the multiple SCSs, the RLC RTT values can be numbered considering the following several options.

· Option 1: the RLC RTT values are derivate based on the fixed slots for all SCSs and numbered in milliseconds with scaling.

· Option 2: the RLC RTT values are derivate based on different slots for different SCSs and numbered in unit of slots or in milliseconds.
· Option 3: the RLC RTT values are derivate based on HARQ RTT values for different SCSs and numbered in milliseconds.
For option 1, the third column in the table 2 is the original RLC RTT values in milliseconds based on the 50 slots for all SCSs. In LTE it is 75ms and we assume that the UE processing capability is enhanced and therefore 50 slots can be assumed for NR. The reason to have a little scaling for these values is that the delay of HARQ retransmission and RLC retransmission is also dependent on the channel condition. For FR2, 60 KHz SCS and 120 KHz SCS are configured, the real delay will possibly larger in FR2 than that for FR1 due to poor channel condition. Also, in order to round up the integer for these values, we do some adjustment for higher SCSs and obtain those values in the fourth column.  

Table 2: RLC RTT values are derivation based on 50 slots for all SCSs
	SCS
	Slot length [ms]
	RLC RTT (assuming 50 slots)
	RLC RTT with scaling [ms]

	15KHz
	1 
	50
	50

	30KHz
	0.5 
	25
	25

	60KHz
	0.25
	12.5
	15

	120KHz
	0.125 
	6.25
	10


Alternatively, in option 2, the RLC RTT values are derivate in the unit of slots instead of milliseconds. For 15 KHz, the 50 slots are assumed for RLC RTT value. And for other higher SCS, some scales can be considered when deciding the slots numbers for the corresponding RLC RTT. 

Table 3: RLC RTT values are derivation based on different slots for different SCSs
	SCS
	
	Slot length [ms]
	RLC RTT (assuming different slots)
	RLC RTT [ms]

	15KHz
	
	1 
	50
	50

	30KHz
	
	0.5 
	50
	25

	60KHz
	
	0.25
	60
	15

	120KHz
	
	0.125 
	80
	10


Based on the above assumption, if we assume the RLC RTT is 60 slots for 60 kHz and 80 slots for 120 KHz and 240 KHz, we can found the final values are the same with those values as in the table 2. 
However in both the above calculations, it is using absolute values without considering the UE capability on HARQ timing and numer of HARQ
 processes. Therefore it would be more reasonable to link the RLC RTT to HARQ RTT as shown in Option3. Though RAN2 has agreed that RAN2 will decide the RLC RTT value for each SCS to be used for L2 buffer size calculation, as one comparison, we also try to calculate the RLC RTT based on the HARQ RTT methodology. In [1], it is proposed that RLC RTT = 6 HARQ RTT in NR. In [2], the different HARQ RTT values are proposed for FR1 and FR2. For FR1, it is proposed that HARQ RTT should be 8 ms if Carrier frequency is lower than 2.3 GHz, otherwise the HARQ RTT should be 4 ms. And for FR2, it is proposed that HARQ RTT should be 2 ms. Therefore in the following table 4, we further analysis the possible RLC RTT values based on the possible HARQ RTT values. In our understanding Option 3 is better as it reflects the more realistic HARQ RTT directly.
Table 4: RLC RTT values are derivate based on HARQ RTT values in [2] for different SCSs
	SCS
	FR1/FR2
	HARQ RTT [ms] in [2]
	RLC RTT=6HARQ RTT [ms]
	RLC RTT= 8 or 9 HARQ RTT [ms]
	RLC RTT with tradeoff

	15KHz
	FR1
	8 or 4
	48 or 24 
	70 or 35
	50

	30KHz
	FR1
	8 or 4
	48 or 24
	70 or 35
	50

	60KHz
	FR1 and FR2
	8 or 4 or 2
	48 or 24 or 12
	70 or 35 or 20
	35

	120KHz
	FR2
	2
	12
	20
	15


Proposal 1: it is proposed to adopt one of the above options and Option 3 is preferred.
3. Conclusion
In the contribution, we further analysis the RLC RTT values for each SCSs and have the following proposals:

Proposal 1: it is proposed to adopt one of the above options and Option 3 is preferred.
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