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1. Introduction
This contribution provides a text proposal for SRS design.
Agreement:

· NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings

· configuring one SRS resource spanning multiple symbols 

· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.

· UE can apply different Tx beams to different SRS resources if it is not configured to apply the same Tx beam across SRS resources in a SRS resource set, where the beams can be determined either (1) via a gNB-transparent way , or (2) via gNB indication.
2. Discussion
2.1. Proposals on SRS resource set and aperiodic SRS
One or more SRS resource sets can be configured for UL transmission or UL beam management. Within each set, one or more SRS resources can be configured with independent SRS parameters, e.g. antenna port, bandwidth, symbol number, periodicities and offset. However, there would be some issues if some of the parameters are different for SRS resources within one SRS resource set. 

· In power control section, the SRS transmit power is defined for each SRS resource set qs and each SRS transmission duration i. At least for SRS for beam management, the transmit duration i is only updated at the beginning of a SRS resource set, and the transmit power can be maintain unchanged within a SRS resources set. In this case, the same periodicity should be applied to the resources within a SRS resource set, otherwise UE cannot determine when to update the value of i and it is impossible to ensure the same transmit power within a SRS resource set via set-specific power control. 
· Similar issue should also be considered for SRS bandwidth configuration. If different bandwidths/frequency hopping are configured to SRS resources within a set, the transmit power would also change within a SRS resource set. Furthermore, the same SRS bandwidth/frequency hopping is the basis to select the SRS resource or beam or antenna based on a SRS resource set. It was also agreed for non-codebook based UL transmission that the simultaneously transmitted SRS resources should occupy the same RBs.
· For non-codebook based UL transmission, the number of antenna port should be one for SRS resources within SRS resource set. For SRS resource set for other use cases, the number of antenna ports should also be the consistent within a SRS resource set for antenna switching or beam management or SRI indication. 
Proposal 1: For a SRS resource set,
· A UE is not expected to be configured with multiple SRS resources with different periodicities within a SRS resource set.
· A UE is not expected to be configured with multiple SRS resources with different number of SRS ports within a SRS resource set.
· A UE is not expected to be configured with multiple SRS resources with different SRS-bandwidth within a SRS resource set.
During the email discussion after RAN1#91 meeting, some remaining issues on codebook based and non-codebook based UL transmission was discussed. Some companies proposed to limit the same time behavior (e.g. periodic, semi-persistent or aperiodic) for the SRS resources within a SRS resource set. Considering only one SRS resource set can be configured for codebook or non-codebook based UL transmission, this type of restriction would lose much scheduling flexibility. If a UE can only be configured with one type of SRS resource out of P-SRS, SP-SRS and AP-SRS, it implies that P-SRS and SP-SRS are not supported for codebook/non-codebook based UL transmission considering the flexibility of AP-SRS. Without the restriction, multiple types of SRS can be configured for different application scenarios. 

It was also discussed whether to limit a SRS resource set for codebook or non-codebook based UL transmission within one slot. The motivation comes from power control aspect to maintain the same transmit power within a set. However, since intra-slot frequency hopping is needed to cover a large bandwidth, a SRS resource usually occupies multiple symbols in a slot. It is very difficult to ensure sufficient symbols for multiple SRS resources within a slot. On the other hand, the power adjustment among SRS resources due to PUSCH TPC in adjacent slots is known in gNB, and the same transmit power is not necessary in this case. 
Proposal 2: It is left to gNB implementation to configure the time behavior of a SRS resource in the SRS resource set for UL transmission without any limitation.
Proposal 3: It is not needed to limit a SRS resource set for CSI acquisition to be transmitted within one slot.
There is no conclusion on the timing between UL/DL grant to trigger aperiodic SRS and corresponding SRS transmission. For PUSCH, the scheduling delay is indicated in UL grant. For aperiodic SRS, a fixed timing relationship would lose some flexibility, especially when the SRS is used for codebook/non-codebook based UL transmission since the PUSCH transmission timing is dynamically configured itself. A dynamic timing relationship for aperiodic SRS can be considered, e.g. 1 or 2 bits can be included in DCI triggering the SRS.
Proposal 4: The timing between DCI to trigger aperiodic SRS and corresponding SRS transmission needs further discussion.
2.2. Modification advice to current specifications
According to current agreements and RRC parameters, the following modifications to specifications are needed for SRS:

· Independent antenna ports should be defined in 38.211 for SRS and DMRS. The DMRS ports are precoded first and then mapped to SRS ports.
· SRS request field is needed in DCI format 0_0 and 1_0 in 38.212 to be consistent with Subclause 6.2.1 of 38.214.
· The description for SRS in section 11.3 of 38.213 is redundant and inconsistent with Subclause 6.2.1 of 38.214.
· In 38.214, some descriptions in 6.2.1 are not consistent with current agreement. 
· The maximum value of SRS resources within a set is not configurable for codebook and non-codebook based UL transmission.
· All the description regarding type 0 or type 1 SRS should be deleted since three types of SRS (P-SRS, SP-SRS and AP-SRS) are introduced in NR instead of type 0 and type 1 SRS. The description for the three types of SRS is sufficient.
· The same Tx beam should be applied within one SRS resource according to the agreement on beam management. 
· For SRS antenna switching, which antenna port(s) is associated with one SRS resource should be clearly defined. Otherwise, it is difficult to ensure consistent interpretation at gNB and UE. For example, UE may transmit on antenna port {0,2} and {1,3} respectively in two SRS resources, but gNB may assume that UE transmitted on antenna port {0,1} and {2,3} respectively in two SRS resources.
3. References
[1] 38211-f00, RAN1, December 2017.

[2] 38212-f00, RAN1, December 2017.
[3] 38213-f00, RAN1, December 2017.
[4] 38214-f00, RAN1, December 2017.
/************************* Start of Text Proposal for 38.211 ************************/
6.2
Physical resources

The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.

The following antenna ports are defined for the uplink:

-
Antenna ports starting with 1000 for demodulation reference signals associated with PUSCH

-
Antenna ports starting with 2000 for demodulation reference signals associated with PUCCH

-
Antenna port 4000 for PRACH
-
Antenna ports starting with 5000 for sounding reference signals
/*************************** Unchanged parts omitted *****************************/
6.4.1.4
Sounding reference signal

6.4.1.4.1
SRS resource

An SRS resource consists of

-
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, given by the higher layer parameter NrofSRS-Ports
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 consecutive OFDM symbols contained in the higher layer parameter SRS-ResourceMapping
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, the starting position in the time domain contained in the higher layer parameter SRS-ResourceMapping
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, the frequency-domain starting position of the sounding reference signal
/************************* End of Text Proposal for 38.211************************/

/************************* Start of Text Proposal for 38.212 ************************/

7.3.1.1
DCI formats for scheduling of PUSCH 
7.3.1.1.1
Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0:
-
Identifier for DCI formats – [1] bit
-
Frequency domain resource assignment –[
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] bits
-
Time domain resource assignment – X bits
-
Frequency hopping flag – 1 bit.
-
Modulation and coding scheme – [5] bits as defined in section x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – [2] bits as defined in section x.x of [6, TS38.214]

HARQ process number – [4] bitswhere the number of CDM groups without data of values 1, 2, and 3 in 
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6,38.214].
-
DMRS sequence initialization 
-
TPC command for scheduled PUSCH – [2] bits as defined in section x.x of [5, TS38.213]
7.3.1.1.2
Format 0_1
/*************************** Unchanged parts omitted *****************************/
-
Antenna ports – number of bits determined by the following
-
2 or 4 bits as defined by Tables 7.3.1.1.2-6/7, if PUSCH-tp=Enabled;
-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use;
-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6,38.214].
-
CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.
/*************************** Unchanged parts omitted *****************************/
7.3.1.2
DCI formats for scheduling of PDSCH 
7.3.1.2.1
Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0:
-
Identifier for DCI formats – [1] bits
-
Frequency domain resource assignment – [
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] bits
-
Time domain resource assignment – X bits
-
VRB-to-PRB mapping – 1 bit
-
Modulation and coding scheme – [5] bits as defined in section x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – [2] bits as defined in section x.x of [6, TS38.214]
-
HARQ process number – [4] bits
-
Downlink assignment index – 2 bits as defined in section 9.1.3 of [5, TS38.213]


TPC command for scheduled PUCCH – [2] bits as defined in section x.x of [5, TS38.213]-
Antenna port(s)
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6, 38.214].
-
PUCCH resource indicator – [2] bits as defined in section x.x of [5, TS38.213]
-
PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in section x.x of [5, TS38.213] 
7.3.1.2.2
Format 1_1
/*************************** Unchanged parts omitted *****************************/
-
Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in section x.x of [6, TS38.214].
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6, 38.214].
/************************* End of Text Proposal  for 38.212 *************************/

/************************* Start of Text Proposal for 38.213 *************************/

11.3
SRS transmission indication
If a UE is configured by higher layers with parameter SRS-TPC-PDCCH-Config, the UE is configured with a TPC-SRS-RNTI provided by higher layer parameter srs-TPC-RNTI and with a set of serving cells by higher layer parameter SRS-monitoring-cells for monitoring PDCCH conveying DCI format 2_3with CRC scrambled by TPC-SRS-RNTI. Per serving cell the UE is configured 

-
control resource set(s) and respective search space sets  for monitoring PDCCH with DCI format 2_3;
-
a mapping for a serving cell to a field in DCI format  2_3 by higher layer parameter SRS-cell-to-SFI;
-
a location of a field in DCI format 2_3 for a serving cell by higher layer parameter startingBitOfFormatX;

-
a monitoring periodicity for PDCCH with DCI format 2_3 by higher layer parameter SRS-monitoring-periodicity.
For a serving cell where a UE is not configured for PUSCH/PUCCH transmission or for a serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, DCI format 2_3 includes one block of bits for {SRS request, TPC command, … TPC command} fields for the UE if the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group where the SRS request field applies to a set of serving cells provided by higher layer parameter cc-SetIndex and each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set. Otherwise, if the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group, DCI format 2_3 includes one or more blocks of bits for {SRS request, TPC command} as described in [5, TS 38.212] where each block applies to a serving cell. The SRS request field is not present if a value of higher layer parameter fieldTypeFormat2_3 is 0; otherwise, the SRS request field is present in DCI format 2_3. 

A UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group is provided by higher layer parameter srs-CC-SetIndexlist a number of sets of serving cells without PUSCH/PUCCH transmission. For each set of serving cells, the UE is provided an index for the set by higher layer parameter cc-SetIndex and an index for each serving cell in the set by higher layer parameter cc-IndexInOneCC-Set. 

For a 2 bit SRS request field in DCI format 2_3 for serving cells without PUSCH/PUCCH transmission, the SRS request field is defined in Subclause 6.2.1 of [6, 38.214].

/************************* End of Text Proposal for 38.213 *************************/

/************************* Start of Text Proposal for 38.214 *************************/

6.2
UE reference symbol (RS) procedure

6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSetConfig. For each SRS resource set, a UE may be configured with 
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SRS resources (higher later parameter SRS-ResourceConfig), where the maximum value of K is 2 for codebook based UL transmission and 4 for non-codebook based UL transmission and indicated by [SRS_capability [13, 38.306]] for other cases. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse.For the SRS resource sets with SRS-SetUse configured as 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant, and the SRS resources in different SRS resource sets can be transmitted simultaneously.




The following SRS parameters are semi-statically configurable by higher layer parameter SRS-ResourceConfig for a SRS resource.

-
SRS-ResourceConfigId determines SRS resource configuration identify.

-
Number of SRS ports as defined by the higher layer parameter NrofSRS-Ports in Subclause 6.4.1.4 of [4, TS 38.211].

-
Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter SRS-ResourceConfigType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].

-
Slot level periodicity and slot level offset as defined by the higher layer parameter SRS-SlotConfig in Subclause 6.4.1.4 of [4, TS 38.211] for an SRS resource of type periodic or semi-persistent.

Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter SRS-ResourceMapping in Subclause 6.4.1.4 of [4, TS 38.211].

-
SRS bandwidth 
[image: image12.wmf]SRS

B

and 
[image: image13.wmf]SRS

C

, as defined by the higher layer parameter SRS-FreqHopping in Subclause 6.4.1.4 of [4, TS 38.211].

-
Frequency hopping bandwidth, 
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, as defined by the higher layer parameter SRS-FreqHopping in Subclause 6.4.1.4 of [4, TS 38.211].

-
Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameter SRS-FreqDomainPosition in Subclause 6.4.1.4 of [4, TS 38.211].

-
Cyclic shift, as defined by the higher layer parameter SRS-CyclicShiftConfig in Subclause 6.4.1.4 of [4, TS 38.211] 
-
Transmission comb value and comb offset as defined by the higher layer parameter SRS-TransmissionComb in Subclause 6.4.1.4 of [4].

-
SRS sequence ID as defined by the higher layer parameter SRS-SequenceId in Subclause 6.4.1.4 of [4].

-
The configuration of the spatial relation between a reference RS which can be an SSB/PBCH, CSI-RS or an SRS and the target SRS is indicated by the higher layer parameter SRS-SpatialRelationInfo.

The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot. 

When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.
A UE is not expected to be configured with multiple SRS resources with different slot level periodicities within a SRS resource set. 
A UE is not expected to be configured with multiple SRS resources with different higher layer parameter NrofSRS-Ports within a SRS resource set.
A UE is not expected to be configured with multiple SRS resources with different higher layer parameter SRS-FreqHopping and SRS-FreqDomainPosition within a SRS resource set.
The UE shall transmit SRS with the same spatial domain transmission filter across the OFDM symbols occupied by a SRS resource.
A UE may be configured to transmit one or more precoded SRS on configured SRS resource(s), where the transmission of precoded SRS is based on precoder determination computed on the reference signals indicated by the higher layer parameters SRS-SpatialRelationInfo. 

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'periodic':
-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS. 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'semi-persistent':

-
when a UE receives an activation command [10, TS 38.321] for SRS resource set in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no later than the minimum requirement defined in [11, TS 38.133]. 

-
when a UE receives a deactivation command [MAC spec citation, 38.321] for activated SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no later than the minimum requirement defined in [11, TS 38.133]. 

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS.

 For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'aperiodic':

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI or an uplink DCI based activation command where a codepoint of the DCI may activate one or more SRS resource set(s).

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS. 

The 2-bit SRS request field [5 TS38.212] in DCI format 0-0, 0-1, 1-0, 1-1, 2-2 indicates the triggered SRS resource set given in Table 6.2.1-1.

Table 6.2.1-1: SRS request value for aperiodic SRS transmission
	Value of SRS request field
	Description

	'00'
	No SRS trigger

	'01'
	The 1st SRS resource set(s) configured by higher layers 

	'10'
	The 2nd SRS resource set(s) configured by higher layers

	'11'
	The 3rd SRS resource set(s) configured by higher layers


If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to 'NonCodebook', the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set. 

A UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with short PUCCH carrying only CSI reports, or if aperiodic SRS is configured and short PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with short PUCCH, only the SRS symbol(s) that overlap with short PUCCH symbol(s) are dropped. Short PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic short PUCCH carrying semi-persistent/periodic CSI report only. 

A UE is not expected to be configured with aperiodic SRS and short PUCCH with aperiodic CSI report in the same symbol. 

A UE is not expected to be configured with SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in the same symbol.

SRS configuration of a UE in a serving cell for SRS periodicity, T SRS, and SRS slot offset, Toffset, is defined in Table 6.2.1-2.

Table 6.2.1-2: UE Specific SRS Periodicity and Slot Offset Configuration 

	SRS Configuration Index 
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If a UE is configured with the higher layer parameter SRS-GroupSequenceHopping, the UE applies SRS sequence-group hopping and sequence hopping in every symbol. 
6.2.1.1
UE frequency hopping

A UE may be configured to transmit an SRS resource on 
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 adjacent symbols within the last six symbols of a slot, where all antenna ports of the SRS resource are mapped to each symbol of the resource. For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} by higher layer parameter SRS-ResourceMapping where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped in each of the 
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 symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within as SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters 
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defined in Subclause 6.4.1.4 of [4, TS 38.211], all antenna ports of the SRS resource in each slot are mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns=4, R=2), all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the two pairs is according to the SRS hopping parameters 
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A UE may be configured 
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 adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across 
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 symbols when frequency hopping is configured with R=1. A UE may be configured 
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 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across two pairs of R adjacent OFDM symbols, when frequency hopping is configured with R=2. All antenna ports of the SRS resource are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.

A UE may be configured
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 symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured
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 symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns=4, when frequency hopping is configured with R=2, intra-slot and inter-slot hopping is supported with all antenna ports of the SRS resource mapped to different sets of subcarriers across two pairs of R adjacent OFDM symbol(s) of the resource in each slot. All antenna ports of the SRS resource are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with all antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.
6.2.1.2
UE antenna switching

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port where the SRS port of the first resource is associated with UE antenna port 0 and the SRS port of the second resource is associated with UE antenna port 1, or

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the first resource is associated with UE antenna port pair {0,1} and the port pair of the second resource is associated with UE antenna port pair {2,3}, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port where the SRS ports of the SRS resources are respectively associated with UE antenna port {0}, {1}, {2}, {3} in order.
and a guard period, not used for any transmission from the UE, of one symbol in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.

/************************* End of Text Proposal  for 38.214 *************************/
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