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Abbreviation

FAPI Femto Application Platform Interface

nFAPI Network femto application platform
interface

VNF Virtual Network Function

PNF Physical Network Function
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Startup FAPI message order

®» LTE eNB L1 API Definition

sd Initialization J
% L1 PHY * Between L2/L1,
Lo o : there are some
rof functions like PNF,
PARAM message exchange
| i VNF for L2 to
I N trigger/ configure L1.
ref Mowve the PHY to the
CONFIG message exchange CONFIGURED state . CO ntrOI RO ute .
I A L2->VNF->PNF->L1
ref Mowve the PHY to the
START message exchange RUNNING state
SUBFRAME indication() _i_
v :
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ad DL messages

Fm%m L1 PHY
L3 software .
i (fror FAP)
' B SUBFRAME indication() :
DL FAPI message orader r i
1 COMFIG request() !
@ >
: UE_COMFIG.requesif) . :
v "
: i
alt Subframe type :
) . o . . IFOD or TDD '] !
The SFN/SF included in the SUBFRAME.indicationmessage is expected in i DL_CONFIG recquest() i
the corresponding DL_CONFIG.request H - e
The SFN/SF included in the SUBFRAME.indication message with the offset o) = : =0
defined in the LAA config section of the CONFIG.request, is expected in the nuﬁ,nii‘ ,}
corresponding LBT_DL_CONFIG.request [lJ D1_CONFIG. request() -‘11:
If the PHY is being reconfigured using the CONFIG.request message, this [ b
must be the first message for the subframe. mf“" UL CONFIG. reguest]) N
If the PHY is being reconfigured using the UE_CONFIG.requestmessage, this . v
i
must be the next message for the subframe. |3DL]:
The DL_CONFIG.requestmust be sent for every downlink subframe and must L:, OL_CONAG, ! -‘-“1_::
be the next message. ' N\ !
apt |
I

The UL_CONFIG.requestmust be sent for every uplink subframe and must be : Shertff LET poosiumss_ .~
the next message. _CONFIG.

The LBT_DL_CONFIG.request is optional and is not a requirement to be sent

every subframe.

There must be only 1 LBT_DL_CONFIG.requestfor an LBT process (an LBT
process may contain several subframes)

i

i
The TX.requestand HI_DCIO.requestmessages are optional. It is not a opt J
requirement that they are sent in every downlink subframe. .%, Teas] D
There must be only 1 DL_CONFIG.request, 1 UL_CONFIG.request, 1 : '
LBT_DL_CONFIG.request, 1 HI_DCIO.request and 1 TX.request for a L"I) P p— _
subframe. o -
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UL FAPI message order

The HARQ.indicationmessage is included if ACK/NACK responses were
expected in the subframe.

The CRC.indicationmessage is included if uplink data PDUs were
expected in the subframe.

The RX_ULSCH.indicationmessage is included if uplink data PDUs were
expected in the subframe.

The RX_SR.indicationmessage is included if SR PDUs were expected in
the subframe.

The RX_CQl.indicationmessage is included if CQl were expected in the
subframe.

The RACH.indicationmessage is included if any RACH preambles were
detected in the subframe

The SRS.indicationmessage is included if any sounding reference
symbol information is expected in the subframe.

The LBT_DL.indicationmessage is included during the subframes
containing the LBT process.
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FAPI over IPC

PARAM_REQUEST = 0x00,
CONFIG_REQUEST = 0x02,
START _REQUEST = 0x04,
STOP_REQUEST = 0x05,

SUBFRAME_REQUEST = 0x80,
HI_DCI_REQUEST = 0x82,
TX_REQUEST = 0x83,

DL_FAPI_Q
UL_FAPI_Q

tag | msgType | sinSf | msgLen | msgData (FAPI TLV) tag | msgType | sinSf | msgLen | msgData (FAPI TLV)

/\ STOP_INDICATION = 0x06,

ERROR_INDICATION = 0x07,

SUBFRAME_INDICATION = 0x81,

HARQ_INDICATION = 0x84,

CRC_INDICATION = 0x85,

RX_INDICATION = 0x86,

PARAM_RESPONSE = 0x01, RACH_INDICATION = 0x87,
CONFIG_RESPONSE = 0x03, [} SRS_INDICATION = 0x88,
SR_INDICATION = 0x89,

PHY




IPC & FAPI structure

» Interface with PHY via FAPI message
® FAPI exchanged between L2/L1 via Linux message queue

— struct{
Long tag; /*message type*/
uint8_t msgType;/*FAPI message id*/
uint16_t sfnsf; /*Frame Number*/
Uint32_t msglen; /*FAPI length*/
Uint8 t msgData;/*FAPI TLV*/
}
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NFAPIOAI subframe processing

FAPI_1 | FAPI_1_CLIENT | | PNF_NFAPI| | VMF_NFAPI | FAPI_2 MAGC_L MAGC_H

In syne

ubframe_ind_callback (sfn_sfiiyiy
Ld

api_recv(fapi_subframe ind 0y

eMB disch ulsch

get doisdu

fapi_send(fapi_dl_canfig_req_t)

pi o nrap'j

carvel

” fapi_wni_p7 dl_config_req

store DL_CON FIE

tapi_send{fapi_ul_config_req o

hfapi_wni_p7_ul_config_req

<
g —-UL_conFiG.ea __|
stowe UL CONFI;:
fapi_sendifapi_hi_deit_req 1)
nfapi_wnf_p?_hi_deio_req
<

(W =tel!

¢

tore HI_DCIO_CO NFIQ

get_pdu »

fapi_send{fapi_1x_data req 1y

rfapi_wnf_p7_u<_data_reqg

phy pro enB uespec RX(sin sfiy)
fapi_recwifapi_harg ind 1) o
g nfapi_pnf_harfl ind
| -HLDCI0_COMNEIS. ren
harg_ind_caliback () »
e Tapi harg_ind_t)
recvilap_sublrame L
nfapi_pnf_subframe_indixiy) )
4l confia_req callback
PRET] i_dl_config req 1)
<
store DL_con!i
&1 config_req callback
<
PET i_ul_config req o

store LIL_CONFI

¢—1epi sendifapi hi doid reg 1)

stare HI_DCh

¢ f=pi_send(fapi tx daia req g

hi_dcil_req_callback

Ui dam reo callback

store TH_DWAT.

N

Using the stored fapi messages to configure F-H‘ﬁ

eNB T

generare dci ton

_disch_encoding

disch

disch,

madulation

| FAPI_1_CLIENT | | F’NF_NFAF’I| | VMNF_NFAPI FAPI_2 MAC_L MAC_H



