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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

MaxDLDataRate:
Maximum DL data rate

MaxDLDataRate_MN:
Maximum DL data rate in the MN
MaxDLDataRate_SN:
Maximum DL data rate in the SN
MaxULDataRate:
Maximum UL data rate


3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

DL
Downlink

MAC
Medium Access Control

MCG
Master Cell Group

MN
Master Node

MR-DC
Multi-RAT Dual Connectivity

PDCP
Packet Data Convergence Protocol

RLC
Radio Link Control

RTT
Round Trip Time

SCG
Secondary Cell Group

SDAP
Service Data Adaptation Protocol

SN
Secondary Node

UL
Uplink

4
UE radio access capability parameters

4.1
Supported max data rate
4.1.1
General
The DL and UL max data rate supported by the UE is calculated by band combinations and baseband processing combinations supported by the UE. A UE supporting MR-DC shall support the calculated DL and UL max data rate defined in 4.1.2. A non MR-DC capable UE supporting a max data rate lower than the calculated max data rate indicates the DL and UL max data rate by the UE category as defined in 4.1.3.
4.1.2
Max data rate without ue-CategoryDL and ue-CategoryUL

For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.
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wherein

J is the number of aggregated component carriers in a band or band combination

Rmax = 948/1024

For the j-th CC,
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 is the maximum number of layers
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 is the maximum modulation order
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is the scaling factor

The scaling factor can at least take the values 1 and 0.75.
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is signalled per band and per band per band combination
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 is the numerology (as defined in TS 38.211 [6])
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 is the average OFDM symbol duration in a subframe for numerology 
[image: image8.wmf]m

, i.e. 
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. Note that normal cyclic prefix is assumed.
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, as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where 
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 is the UE supported maximum bandwidth in the given band or band combination.
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is the overhead and takes the following values

[0.14], for frequency range FR1 for DL

[0.18], for frequency range FR2 for DL

[0.08], for frequency range FR1 for UL

[0.10], for frequency range FR2 for UL

NOTE:
Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating SUL.

The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations and its associated baseband processing capabilities.

For EUTRA in case of MR-DC, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.

Data rate (in Mbps) = [image: image16.png]107+ 3 TBS;




wherein

J is the number of aggregated EUTRA component carriers in MR-DC band combination

[image: image18.png]TBS;



is the total maximum number of DL-SCH transport block bits received within a 1ms TTI for j-th CC, as derived from TS36.213 [22] based on the UE supported maximum MIMO layers for the j-th carrier, and based on the modulation order and number of PRBs based on the bandwidth of the j-th carrier.

The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.

For MR-DC, the approximate maximum data rate is computed as the sum of the approximate maximum data rates from NR and EUTRA.

Editors' Note: RAN1 confirmation is needed on scaling factor and EUTRA max data rate calculation.

4.1.3
Max data rate with ue-CategoryDL and ue-CategoryUL
Editor's Note: Targeted for completion in June 2018.

4.1.4
Total layer 2 buffer size

The total layer 2 buffer size is defined as the sum of the number of bytes that the UE is capable of storing in the RLC transmission windows and RLC reception and reordering windows for all radio bearers, and for UEs capable of split bearers, also in PDCP reordering windows for all split radio bearers.

The required total layer 2 buffer size for split bearer operation in MR-DC is calculated by MaxULDataRate * RLC RTT + MaxDLDataRate_SN * RLC RTT + MaxDLDataRate_MN * (RLC RTT + Xn delay + Queuing in SN). Otherwise it is calculated by MaxDLDataRate * RLC RTT + MaxULDataRate * RLC RTT. 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 in the supported MR-DC or NR band combinations.
wherein

Xn delay + Queuing in SN = 25ms

RLC RTT for EUTRA cell group = 75ms

RLC RTT for NR cell group is defined in Table 4.1.4-1

Table 4.1.4-1: RLC RTT per SCS
	SCS (KHz)
	RLC RTT (ms)

	15KHz
	TBD

	30KHz
	TBD

	60KHz
	TBD

	120KHz
	TBD


Editor's Note: Both MN terminated split bearer and SN terminated split bearers are considered for L2 buffer size calculation for MR-DC and discussion/decision on the detailed equation is needed.

