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[bookmark: _Toc415085492]8.2	UE sounding procedure
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise
· When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', and 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.
· When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell' and 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on two trigger types: 
-	trigger type 0: higher layer signalling 
-	trigger type 1: DCI formats 0/0A/0B/4/4A/4B/1A/6-0A/6-1A for FDD, TDD, and frame structure type 3 and DCI formats 2B/2C/2D/3B for TDD, and frame structure type 3, and DCI format 7-0A/7-0B/7-1E/7-1F/7-1G for TDD if the UE is configured by higher layers for SRS triggering via DCI format 7-0A and has indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured for SRS triggering with srs-DCI7-TriggeringConfig-r15. 
A UE is not expected to be configured with SRS trigger type 0 on a LAA SCell.
In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission.
A UE may be configured with SRS parameters for trigger type 0 and trigger type 1 on each serving cell. A BL/CE UE configured with CEModeB is not expected to be configured with SRS parameters for trigger type 0 and trigger type 1. The following SRS parameters are serving cell specific and semi-statically configurable by higher layers for trigger type 0 and for trigger type 1.

-	Number of combs  as defined in Subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1, if configured
-	srs-UpPtsAdd: two or four additional SC-FDMA symbols in UpPTS as defined in [11] for trigger type 0 and trigger type 1, if configured 
-	Transmission comb [image: ], as defined in Subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

-	Starting physical resource block assignment [image: ], as defined in Subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1 for a serving cell that is not a LAA SCell. For a serving cell that is a LAA SCell, .
-	duration: single or indefinite (until disabled), as defined in [11] for trigger type 0
-	srs-ConfigIndex ISRS for SRS periodicity [image: ] and SRS subframe offset [image: ], as defined in Table 8.2-1 and Table 8.2-2 for trigger type 0 and SRS periodicity [image: ] and SRS subframe offset [image: ], as defined in Table 8.2-4 and Table 8.2-5 trigger type 1 for a serving cell that is not a LAA SCell

-	SRS bandwidth [image: ], as defined in Subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1 for a serving cell that is not a LAA SCell. For a serving cell that is a LAA SCell, .
-	Frequency hopping bandwidth, [image: ], as defined in Subclause 5.5.3.2 of [3] for trigger type 0
-	Cyclic shift [image: ], as defined in Subclause 5.5.3.1 of [3] for trigger type 0 and each configuration of trigger type 1
-	Number of antenna ports [image: ] for trigger type 0 and each configuration of trigger type 1
-	SRS subframe for each configuration of trigger type 1 for a serving cell that is a LAA SCell and DCI format 4B
For a TDD serving cell,
-	If the serving cell not configured for PUSCH/PUCCH transmission, or if the UE supports ce-srsEnhancement-r14
-	For trigger type 0, the UE can be configured with more than one configuration of SoundingRS-UL-ConfigDedicatedUpPTsExt and/or SoundingRS-UL-ConfigDedicated, and the SRS parameters in each of the configurations shall be used.
-	For trigger type 1, the UE can be configured with more than one configuration of SoundingRS-UL- ConfigDedicatedAperiodicUpPTsExt and/or SoundingRS-UL- ConfigDedicatedAperiodic, and the SRS parameters in each of the configurations shall be used.
-	Otherwise
-	For trigger type 0, if SoundingRS-UL-ConfigDedicatedUpPTsExt is configured, the SRS parameters in SoundingRS-UL-ConfigDedicatedUpPTsExt shall be used; otherwise, SoundingRS-UL-ConfigDedicated shall be used. 
-	For trigger type 1, if SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt is configured, the SRS parameters in SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt shall be used; otherwise, SoundingRS-UL-ConfigDedicatedAperiodic shall be used.
For trigger type 1 and DCI format 4/4A/4B/7-0B three sets of SRS parameters, srs-ConfigApDCI-Format4, are configured by higher layer signalling. The 2-bit SRS request field [4] in DCI format 4/4A/4B/7-0B indicates the SRS parameter set given in Table 8.1-1. For trigger type 1 and DCI format 0/0A/0B /6-0A/7-0A, a single set of SRS parameters, srs-ConfigApDCI-Format0, is configured by higher layer signalling. For trigger type 1 and DCI formats 1A/2B/2C/2D/6-1A/7-1E/7-1F/7-1G, a single common set of SRS parameters, srs-ConfigApDCI-Format1a2b2c, is configured by higher layer signalling. For a serving cell that is not a LAA SCell, the SRS request field is 1 bit [4] for DCI formats 0/1A/2B/2C/2D/6-0A/6-1A/7-0A/7-1E/7-1F/7-1G, with a type 1 SRS triggered if the value of the SRS request field is set to '1'. For a serving cell that is a LAA SCell, the SRS timing offset field is 3 bits [4] for DCI formats 1A/2B/2C/2D, with a type 1 SRS triggered if the value of the SRS timing offset field is not set to '000'. The SRS request field is 1 bit [4] for DCI formats 0A, with a type 1 SRS triggered if the value of the SRS request field is set to '1'. The 2-bit SRS request field [4] in DCI format 0B indicates the type 1 SRS triggering and PUSCH subframe (as determined in Subclause 8.0) with SRS as given in Table 8.2-0A.
For a serving cell that is not a LAA SCell, a 1-bit SRS request field shall be included in DCI formats 0/1A for frame structure type 1 and 0/1A/2B/2C/2D for frame structure type 2 if the UE is configured with SRS parameters for DCI formats 0/1A/2B/2C/2D by higher-layer signalling. A 1-bit SRS request field shall be included in DCI format 7-0A for frame structure type 2 if the UE is configured with SRS parameters srs-ConfigApDCI-Format0 and srs-DCI7-TriggeringConfig-r15 by higher-layer signalling. A 1-bit SRS request field shall be included in DCI formats 7-1E/7-1F/7-1G for frame structure type 2 if the UE is configured with SRS parameters srs-ConfigApDCI-Format1a2b2c and srs-DCI7-TriggeringConfig-r15 by higher-layer signalling. A 1-bit SRS request field shall be included in DCI formats 6-0A/6-1A, the value of which is reserved if the UE is not configured with SRS parameters for DCI formats 6-0A/6-1A by higher layer signalling. 
For a TDD serving cell not configured for PUSCH/PUCCH transmission, and trigger type 1, a SRS request field [4] shall be included in DCI format 3B if the value of the higher layer parameter fieldTypeFormat3B is set to 3 or 4. If the UE is configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, a single SRS request field is included in DCI format 3B for a set of the TDD serving cells without PUSCH/PUCCH transmission as given in Table 8.2-0C; otherwise one or more SRS request fields is included in DCI format 3B each corresponding to a TDD serving cell without PUSCH/PUCCH transmission as configured by higher layers. If the UE is configured with no more than 5 TDD serving cells without PUSCH/PUCCH transmission, and the UE does not support transmit antenna selection or multi-antenna transmission, the SRS request field [4] in DCI format 3B is 1-bit, 2-bits otherwise. For the 1-bit SRS request field [4] in DCI format 3B, a type 1 SRS is triggered if the value of the SRS request field is set to '1' with SRS parameters, srs-ConfigApDCI-Format1a2b2c, configured by higher layer signalling. For the 2-bit SRS request field [4] in DCI format 3B, and UE configured with no more than 5 TDD serving cells without PUSCH/PUCCH transmission, the SRS request field indicates the SRS parameter set given in Table 8.1-1 with the three sets of SRS parameters, srs-ConfigApDCI-Format4, configured by higher layer signalling. For the 2-bit SRS request field [4] in Table 8.2-0C and DCI format 3B, and UE configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, SRS parameters, srs-ConfigApDCI-Format1a2b2c, configured by higher layer signalling for the associated serving cell, is used if a type 1 SRS is triggered.

Table 8.1-1: SRS request value for trigger type 1 in DCI format 4/4A/4B/7-0B
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger

	'01'
	The 1st SRS parameter set configured by higher layers

	'10'
	The 2nd SRS parameter set configured by higher layers

	'11'
	The 3rd SRS parameter set configured by higher layers



Table 8.2-0A: SRS request value for trigger type 1 in DCI format 0B
	Value of SRS request field
	Description

	'00'
	 No type 1 SRS trigger

	'01'
	 Type 1 SRS trigger and first scheduled PUSCH subframe

	'10'
	 Type 1 SRS trigger and second scheduled PUSCH subframe

	'11'
	 Type 1 SRS trigger and last scheduled PUSCH subframe



Table 8.2-0C: SRS request value for trigger type 1 in DCI format 3B and for UE configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger for a 1st set of serving cells configured by higher layers

	'01'
	Type 1 SRS trigger for a 2nd set of serving cells configured by higher layers

	'10'
	Type 1 SRS trigger for a 3rd set of serving cells configured by higher layers

	'11'
	Type 1 SRS trigger for a 4th set of serving cells configured by higher layers



For a serving cell that is not a LAA SCell, the serving cell specific SRS transmission bandwidths [image: ] are configured by higher layers. The allowable values are given in Subclause 5.5.3.2 of [3]. 
For a serving cell that is not a LAA SCell, the serving cell specific SRS transmission sub-frames are configured by higher layers. The allowable values are given in Subclause 5.5.3.3 of [3]. 
For a TDD serving cell, SRS transmissions can occur in UpPTS and uplink subframes of the UL/DL configuration indicated by the higher layer parameter subframeAssignment for the serving cell.
When closed-loop or open-loop UE transmit antenna selection is enabled for a given serving cell for a UE that supports transmit antenna selection, or for a UE that can be configured with SRS-Antenna-Switching-1T4R or SRS-Antenna-Switching-2T4R,
· when higher layer parameter 'SRS-Antenna-Switching-1T4R' is set to 'on' for a given serving cell, the index , of the UE antenna that transmits the SRS at time nSRS is given by
, for both partial and full sounding bandwidth, and when frequency hopping is disabled (i.e., ), 
[image: ]
with, when frequency hopping is enabled (i.e., ).
· when higher layer parameter 'SRS-Antenna-Switching-2T4R' is set to 'on' for a given serving cell for a UE configured with  UE antenna pairs, where  is given by higher layer parameter 'SRS-Antenna-Switching-2T4R-NrofPairs', the index  for the UE antenna pair as  when  =2, or  when  =3 that transmits the SRS at time nSRS is given by 
 for both partial and full sounding bandwidth, and when frequency hopping is disabled (i.e., ),
[image: ]
with  , when frequency hopping is enabled (i.e., ).
-	otherwise, the index [image: ], of the UE antenna that transmits the SRS at time nSRS is given by
[image: ], for both partial and full sounding bandwidth, and when frequency hopping is disabled (i.e., [image: ]),
[image: ],[image: ]	 
when frequency hopping is enabled (i.e., [image: ]),
where values BSRS, bhop, Nb, and nSRS are given in Subclause 5.5.3.2 of [3], and [image: ](where [image: ] regardless of the [image: ] value), except when a single SRS transmission is configured for the UE. If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to be switched together in txAntennaSwitchUL the UE is not expected to transmit SRS on different antenna ports simultaneously. If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to be switched together in txAntennaSwitchUL the UE is not expected to transmit SRS and PUSCH on different antenna ports simultaneously.
When higher layer parameter 'SRS-Antenna-Switching-1T4R' is set to 'on' or 'SRS-Antenna-Switching-2T4R' is set to 'on' for a serving cell, a UE is not expected to be configured with more than two antenna ports for any uplink physical channel or signal on that serving cell.
<Unchanged parts are omitted>
[bookmark: _Toc415085502]8.7	UE transmit antenna selection
UE transmit antenna selection is configured by higher layers via parameter ue-TransmitAntennaSelection. The UE is not expected to be simultaneously configured with SRS-Antenna-Switching-2T4R and ue-TransmitAntennaSelection.
A UE configured with transmit antenna selection for a serving cell is not expected to
· be configured with more than one antenna port for any uplink physical channel or signal for any configured serving cell, or
· be configured with trigger type 1 SRS transmission on any configured serving cell, or
· be configured with simultaneous PUCCH and PUSCH transmission, or
· be configured with demodulation reference signal for PUSCH with OCC for any configured serving cell (see [3], Subclause 5.5.2.1.1), or
· receive DCI Format 0 indicating uplink resource allocation type 1 for any serving cell, or
· be configured with a SCG.
If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.
If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection for PUSCH in response to the most recent command received via DCI Format 0 in Subclause 5.3.3.2 of [4]. 
If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to be switched together in txAntennaSwitchUL the UE may assume the same transmit antenna port value is indicated in each PDCCH/EPDCCH with DCI format 0 in a given subframe.
If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna for PUSCH/SRS to be selected by the UE is not specified.
<Unchanged parts are omitted>
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