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Introduction
At RAN2-99 it was agreed that the network determines the UL and DL data rate supported by a UE from the band combination table and from the other (baseband) capabilities. Hence, the UE does not need to signal a UE category explicitly. Consequently, unlike LTE, 38.306 will not list the supported data rates in tables explicitly. 
Besides the L1 data rate (TBS per subframe) 36.306 listed also the L2 buffer size capability for each UE category. But because of the agreement not to signal and use explicit UE categories, also the L2 buffer size must be determined by means of a specified formula. 
In this paper, we discuss how to do that and what additional input is required from RAN1. 
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L2 Buffer Size for Single Connectivity
Traditionally [1] RAN2 used a formula to determine the required L2 buffers size:
Minimum RLC Buffer Size = MaxDLDataRate * RoundTripTime + MaxULDataRate * RoundTripTime
It can be seen that the formula uses the UL and DL L1 data rates as input. In LTE these L1 data rates were traditionally provided by RAN1 as UL and DL categories (number of transport block bits per TTI).
[bookmark: _Toc494197988][bookmark: _Toc494210977][bookmark: _Toc494354364][bookmark: _Toc494372312][bookmark: _Toc494372606][bookmark: _Toc494400594][bookmark: _Toc494403543][bookmark: _Toc494404892]For each UE category RAN2 defined the L2 buffer size using a formula using the L1 data rate and the expected RTT as input parameters.
The L2 RTT of NR will hopefully be lower than that of LTE and the L1 data rates of NR may be higher than in LTE. Even though exact values are not decided yet, RAN2 can already decide to use the same formula as in LTE.
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L2 Buffer Size for Dual Connectivity
For Dual Connectivity, not only the latency of the radio interface but also the additional delay due to the transport network had to be taken into account [2] resulting in the following formula: 
Minimum L2 Buffer Size = MaxULDataRate * RTT + MaxDLDataRate_SeNB * RTT + MaxDLDataRate_MeNB * (RTT + X2 delay + Queuing in SeNB)
[bookmark: _Toc494372314][bookmark: _Toc494372608][bookmark: _Toc494400596][bookmark: _Toc494403544][bookmark: _Toc494404893]For dual connectivity, also the transport network delay and the additional queuing delay in the secondary node must be taken into account. 
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The L1 data rate
According to Proposal 1 and Proposal 2, the L2 buffer size is determined by a formula using the L1 data rate (and the RTT) as input parameter. RAN2 decided [3] to derive the NR L1 data rate from the band combinations and the baseband capabilities rather than defining UE categories. Both, RAN1 and RAN4 agreed with that intention [4][5]. 
Consequently, to determine the L2 buffer size using the above-mentioned formula, the RAN2 specification (38.306) must refer to a L1 data rate and hence we suggest the following: 
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Conclusion
In section 2 we made the following observations:
Observation 1	For each UE category RAN2 defined the L2 buffer size using a formula using the L1 data rate and the expected RTT as input parameters.
Observation 2	For dual connectivity, also the transport network delay and the additional queuing delay in the secondary node must be taken into account.

Based on the discussion in section 2 we propose the following:
Proposal 1	The same formula as in LTE is used to determine the required L2 buffer size in NR: Minimum L2 Buffer Size = MaxDLDataRate * RoundTripTime + MaxULDataRate * RoundTripTime
Proposal 2	The same formula as in LTE DC is used to determine the required L2 buffer size in NR/MR-DC: MaxULDataRate * RTT + MaxDLDataRate_SeNB * RTT + MaxDLDataRate_MeNB * (RTT + Xn delay + Queuing in SN)
Proposal 3	Ask RAN1 to provide a formula for determining the L1 data rate from the UE’s band combinations and baseband capabilities as proposed by RAN2-99.
Proposal 4	Capture the formula for determining the L1 data rate and the formulas for determining the L2 buffer size (using the L1 data rate as input) in 38.306.
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