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1	Introduction
In RAN2#101, L2 buffer size calculation was discussed. For EN-DC, the formula for calculating LTE data rate and the LTE RLC RTT (75ms) were agreed. There was also an offline on the corresponding RLC RTT to be used for NR, but there was no conclusion on the value. It was also agreed for MR-DC that both MN and SN terminated split bearer should be considered in the buffer calculation: 
Agreements
[bookmark: _Hlk509314863]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.
[bookmark: _Ref178064866]In this contribution, we address remaining aspects of the L2 buffer size calculation for split bearer.
2	Discussion
In RAN2#101, it was agreed that both MN and SN terminated split bearers should be considered when calculating L2 buffer for MR-DC, but it was left FFS how. In email discussion [RN-AH1801#09] [1], the following formulas were listed for MN and SN terminated split bearers respectively:
L2 buffer size = MaxULDataRate * RTT_SN + MaxDLDataRate_SN * RTT_SN + MaxDLDataRate_MN * (RTT_SN + Xn delay + Queuing in SN)                            ------ (1)
L2 buffer size = MaxULDataRate * RTT_MN + MaxDLDataRate_MN * RTT_MN + MaxDLDataRate_SN * (RTT_MN + Xn delay + Queuing in MN)                           ------ (2)

Both calculations are based on the same principle as was used for calculating L2 buffer size for LTE DC, and was explained in [1]. All companies participating in the email discussion considered that both MN and SN terminated split bearers should be considered by taking the maximum value of each. Nokia pointed out in their company input that for an SN terminated bearer in EN-DC, the worst case could be a packet lost on the MCG, considering that the NR bit rate can be higher than the LTE bit rate, and also the LTE RTT is longer. Thus, whichever combination of MN/SN bit rate and MN/SN RTT that results in the greatest buffering requirement should be used. Same reasoning applies for the uplink.
Thus, we come to the following formula:
L2 buffer size = Max UL L2 buffer size + Max DL L2 buffer size
where, 
Max UL L2 buffer size = Max{MaxULDataRate_SN * RTT_SN + MaxULDataRate_MN * (RTT_SN + Xn delay + UE_PreprocessingDepth); MaxULDataRate_MN * RTT_MN + MaxULDataRate_SN * (RTT_MN + Xn delay + UE_PreprocessingDepth)} }
Max DL L2 buffer size = Max{MaxDLDataRate_SN * RTT_SN + MaxDLDataRate_MN * (RTT_SN + Xn delay + Queuing in SN); MaxDLDataRate_MN * RTT_MN + MaxDLDataRate_SN * (RTT_MN + Xn delay + Queuing in MN)}
Obviously, there is no "Queuing in SN" for the UL operation. However, if UEs intend to pre-process data and shift it from PDCP to one of their RLC TX entities prior to receiving the UL grants, this will also increase the amount of L2 data in flight. The gNB is not aware whether or not and how much pre-processing the UE performs. It can only ensure that the actual amount of data in flight stays below the L2 buffer size requirement. Hence, the UE must account for additional memory if it intends to pre-process L2 PDUs. Therefore, the formula for the UL buffer size contains the UE_PreprocessingDepth. 
Thus we make the following proposals:
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc510686577][bookmark: _Toc510686609][bookmark: _Toc510698070][bookmark: _Toc510740109][bookmark: _Toc510740248][bookmark: _Toc513754532]The following formula is used to calculate the minimum L2 buffer size: 
L2 buffer size = Max UL L2 buffer size + Max DL L2 buffer size. 
[bookmark: _Toc510686579][bookmark: _Toc510686611][bookmark: _Toc510698072][bookmark: _Toc510740110][bookmark: _Toc510740249][bookmark: _Toc513754533]Max UL L2 buffer size = Max{MaxULDataRate_SN * RTT_SN + MaxULDataRate_MN * (RTT_SN + Xn delay + UE_PreprocessingDepth); 
MaxULDataRate_MN * RTT_MN + MaxULDataRate_SN * (RTT_MN + Xn delay + UE_PreprocessingDepth)} }
[bookmark: _Toc510686580][bookmark: _Toc510686612][bookmark: _Toc510698073][bookmark: _Toc510740111][bookmark: _Toc510740250][bookmark: _Toc513754534]Max DL L2 buffer size = Max{MaxDLDataRate_SN * RTT_SN + MaxDLDataRate_MN * (RTT_SN + Xn delay + Queuing in SN); 
MaxDLDataRate_MN * RTT_MN + MaxDLDataRate_SN * (RTT_MN + Xn delay + Queuing in MN)}
While it could be argued that UE_PreprocessingDepth is an implementation matter that should not be accounted in the formula, TS 38.306 should clearly indicate that UEs need to take possible preprocessing into consideration when dimensioning the L2 buffer size. If this consideration it not accounted in the formula, a note should be included in TS 38.306 to clarify that if a UE performs pre-processing of data, it shall account for that by provisioning additional memory on top of what is indicated by the formula.
3	Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1		The following formula is used to calculate the minimum L2 buffer size:  L2 buffer size = Max UL L2 buffer size + Max DL L2 buffer size.
Proposal 2	Max UL L2 buffer size = Max{MaxULDataRate_SN * RTT_SN + MaxULDataRate_MN * (RTT_SN + Xn delay + UE_PreprocessingDepth);  MaxULDataRate_MN * RTT_MN + MaxULDataRate_SN * (RTT_MN + Xn delay + UE_PreprocessingDepth)} }
Proposal 3	Max DL L2 buffer size = Max{MaxDLDataRate_SN * RTT_SN + MaxDLDataRate_MN * (RTT_SN + Xn delay + Queuing in SN);  MaxDLDataRate_MN * RTT_MN + MaxDLDataRate_SN * (RTT_MN + Xn delay + Queuing in MN)}
[bookmark: _Toc510686581]
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