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[bookmark: _Toc534702802]6.4.1.4	Sounding reference signal
[bookmark: _Toc534702803]6.4.1.4.1	SRS resource
An SRS resource is configured by the SRS-Resource IE and consists of
-	 antenna ports , where  and where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports
-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping
-	, the starting position in the time domain given by  where the offset counts symbols backwards from the end of the slot and is given by the field startPosition contained in the higher layer parameter resourceMapping and 
-	, the frequency-domain starting position of the sounding reference signal
[bookmark: _Toc534702804]6.4.1.4.2	Sequence generation
The sounding reference signal sequence for an SRS resource shall be generated according to


where  is given by clause 6.4.1.4.3,  is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter transmissionComb. The cyclic shift  for antenna port  is given as 

,
where  is contained in the higher layer parameter transmissionComb. The maximum number of cyclic shifts is  if  and  if .
The sequence group  and the sequence number  in clause 5.2.2 depends on the higher-layer parameter groupOrSequenceHopping in the SRS-Config IE. The SRS sequence identity  is given by the higher layer parameter sequenceId in the SRS-Config IE and  is the OFDM symbol number within the SRS resource.
-	if groupOrSequenceHopping equals 'neither', neither group, nor sequence hopping shall be used and 


-	if groupOrSequenceHopping equals 'groupHopping', group hopping but not sequence hopping shall be used and 


	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
-	if groupOrSequenceHopping equals 'sequenceHopping', sequence hopping but not group hopping shall be used and


	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
[bookmark: _Toc534702805]6.4.1.4.3	Mapping to physical resources
When SRS is transmitted on a given SRS resource, the sequence  for each OFDM symbol  and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot for each of the antenna ports  according to

[bookmark: _Hlk500928298]The length of the sounding reference signal sequence is given by

where is given by a selected row of Table 6.4.1.4.3-1 with  where  is given by the field b-SRS contained in the higher-layer parameter freqHopping. The row of the table is selected according to the index  given by the field c-SRS contained in the higher-layer parameter freqHopping. 
The frequency-domain starting position  is defined by

where 





where [image: ] is the lowest numbered resource block of the uplink bandwidth part derived by the higher-layer parameter BWP-UplinkDedicated which contains the higher-layer parameter SRS-Config.
The reference point for  is subcarrier 0 in common resource block 0.
The frequency domain shift value  adjusts the SRS allocation with respect to the common resource block grid and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE. The transmission comb offset  is contained in the higher-layer parameter transmissionComb in the SRS-Config IE and  is a frequency position index.
Frequency hopping of the sounding reference signal is configured by the parameter , given by the field b-hop contained in the higher-layer parameter freqHopping.
If , frequency hopping is disabled and the frequency position index  remains constant (unless re-configured) and is defined by

for all  OFDM symbols of the SRS resource. The quantity  is given by the higher-layer parameter freqDomainPosition and the values of  and  for  are given by the selected row of Table 6.4.1.4.3-1 corresponding to the configured value of .
If , frequency hopping is enabled and the frequency position indices  are defined by

where  is given by Table 6.4.1.4.3-1,

and where  regardless of the value of . The quantity  counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher-layer parameter resourceType, it is given by  within the slot in which the  symbol SRS resource is transmitted. The quantity  is the repetition factor given by the field repetitionFactor contained in the higher-layer parameter resourceMapping.
For the case of an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, the SRS counter is given by


for slots that satisfy . The periodicity  in slots and slot offset  are given in clause 6.4.1.4.4.

Table 6.4.1.4.3-1: SRS bandwidth configuration.
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