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[bookmark: _Toc44712147][bookmark: _Toc124157062][bookmark: _Toc61178864][bookmark: _Toc37260157][bookmark: _Toc67916630][bookmark: _Toc123717486][bookmark: _Toc114255503][bookmark: _Toc37267545][bookmark: _Toc131595824][bookmark: _Toc107419283][bookmark: _Toc53178638][bookmark: _Toc74663228][bookmark: _Toc29811689][bookmark: _Toc138837578][bookmark: _Toc107474910][bookmark: _Toc124266466][bookmark: _Toc90422615][bookmark: _Toc82621768][bookmark: _Toc107311699][bookmark: _Toc131766356][bookmark: _Toc21127480][bookmark: _Toc61179334][bookmark: _Toc45893460][bookmark: _Toc131740822][bookmark: _Toc115186183][bookmark: _Toc138934664][bookmark: _Toc106782808][bookmark: _Toc53178187][bookmark: _Toc36817241][bookmark: _Toc123048997][bookmark: _Toc123054385][bookmark: _Toc123051916]6.5.3.1	General
This requirement shall apply to frame timing in MIMO transmission, carrier aggregation and their combinations.
Frames of the NR signals present at the BS transmitter antenna connectors or TAB connectors are not perfectly aligned in time. The RF signals present at the BS transmitter antenna connectors or transceiver array boundary may experience certain timing differences in relation to each other.
The TAE is specified for a specific set of signals/transmitter configuration/transmission mode.
For BS type 1-C, the TAE is defined as the largest timing difference between any two signals belonging to different antenna connectors for a specific set of signals/transmitter configuration/transmission mode.
For BS type 1-H, the TAE is defined as the largest timing difference between any two signals belonging to TAB connectors belonging to different transmitter groups at the transceiver array boundary, where transmitter groups are associated with the TAB connectors in the transceiver unit array corresponding to MIMO transmission, carrier aggregation for a specific set of signals/transmitter configuration/transmission mode.
There is no TAE requirement for ATG BS.
6.5.3.2	Minimum requirement for BS type 1-C and BS type 1-H
For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
[bookmark: OLE_LINK265][bookmark: OLE_LINK264]For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
[bookmark: OLE_LINK4]The time alignment error requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.3.
Table 6.5.3.2-1: Void
Table 6.5.3.2-2: Void
Table 6.5.3.2-3: Void
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[bookmark: _Toc124266702][bookmark: _Toc53178816][bookmark: _Toc29811867][bookmark: _Toc107311916][bookmark: _Toc90422829][bookmark: _Toc131741058][bookmark: _Toc115186400][bookmark: _Toc36817419][bookmark: _Toc61179054][bookmark: _Toc82621982][bookmark: _Toc138934900][bookmark: _Toc107475127][bookmark: _Toc107419500][bookmark: _Toc123717722][bookmark: _Toc106783025][bookmark: _Toc37267729][bookmark: _Toc44712332][bookmark: _Toc74663441][bookmark: _Toc61179524][bookmark: _Toc21127658][bookmark: _Toc53178365][bookmark: _Toc123054621][bookmark: _Toc131596060][bookmark: _Toc45893645][bookmark: _Toc131766592][bookmark: _Toc123049230][bookmark: _Toc123052152][bookmark: _Toc138837814][bookmark: _Toc37260341][bookmark: _Toc124157298][bookmark: _Toc67916820][bookmark: _Toc114255720]9.6.3.1	General
This requirement shall apply to frame timing in MIMO transmission, carrier aggregation and their combinations.
Frames of the NR signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the RF signals present in the radiated domain may experience certain timing differences.
The TAE is specified for a specific set of signals/transmitter configuration/transmission mode.
For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different NR signals. The OTA time alignment error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
There is no TAE requirement for ATG BS.

[bookmark: _Toc67916821][bookmark: _Toc36817420][bookmark: _Toc61179055][bookmark: _Toc21127659][bookmark: _Toc53178817][bookmark: _Toc107311917][bookmark: _Toc123717723][bookmark: _Toc131766593][bookmark: _Toc123052153][bookmark: _Toc37267730][bookmark: _Toc29811868][bookmark: _Toc107419501][bookmark: _Toc37260342][bookmark: _Toc131596061][bookmark: _Toc138934901][bookmark: _Toc124157299][bookmark: _Toc45893646][bookmark: _Toc123049231][bookmark: _Toc90422830][bookmark: _Toc44712333][bookmark: _Toc115186401][bookmark: _Toc114255721][bookmark: _Toc106783026][bookmark: _Toc82621983][bookmark: _Toc124266703][bookmark: _Toc61179525][bookmark: _Toc138837815][bookmark: _Toc107475128][bookmark: _Toc123054622][bookmark: _Toc74663442][bookmark: _Toc53178366][bookmark: _Toc131741059]9.6.3.2	Minimum requirement for BS type 1-O
[bookmark: _Toc53178367][bookmark: _Toc37260343][bookmark: _Toc53178818][bookmark: _Toc21127660][bookmark: _Toc45893647][bookmark: _Toc29811869][bookmark: _Toc74663443][bookmark: _Toc67916822][bookmark: _Toc44712334][bookmark: _Toc61179526][bookmark: _Toc61179056][bookmark: _Toc82621984][bookmark: _Toc37267731][bookmark: _Toc36817421][bookmark: _Toc90422831]For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 260 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
Table 9.6.3.2-1: Void
Table 9.6.3.2-2: Void
Table 9.6.3.2-3: Void

[bookmark: _Toc131596062][bookmark: _Toc123717724][bookmark: _Toc115186402][bookmark: _Toc131741060][bookmark: _Toc107419502][bookmark: _Toc124266704][bookmark: _Toc138934902][bookmark: _Toc138837816][bookmark: _Toc131766594][bookmark: _Toc114255722][bookmark: _Toc107311918][bookmark: _Toc107475129][bookmark: _Toc123049232][bookmark: _Toc124157300][bookmark: _Toc123052154][bookmark: _Toc106783027][bookmark: _Toc123054623]9.6.3.3	Minimum requirement for BS type 2-O
The minimum requirement for TAE is given in Table 9.6.3.3-4.
Table 9.6.3.3-1: Void
Table 9.6.3.3-2: Void
Table 9.6.3.3-3: Void
Table 9.6.3.3-4: TAE requirements for BS type 2-O 
	
Requirement
	TAE

	
	60, 120 kHz SCS
(ns)
	480 kHz SCS
(ns)

	960 kHz SCS
(ns)

	MIMO transmission
	65
	32.5
	32.5

	intra-band contiguous carrier aggregation, with or without MIMO
	130
	32.5
	32.5

	intra-band non-contiguous carrier aggregation, with or without MIMO (Note) 
	260
	N/A
	N/A

	inter-band carrier aggregation, with or without MIMO
	3000
	3000
	3000

	NOTE: intra-band non-contiguous carrier aggregation is not supported for FR2-2 in this release.
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