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1 Introduction 
	
In this contribution, we summarize CRs regarding SRS specification.
/**** From AI 7.1.2 ******/
R1-1904276,” Correction on simultaneous SRS transmission”, Intel Corporation
R1-1904723,” Draft TS 38.214 CR on SRS dropping rule”, CMCC
R1-1904759,” Draft CR on alignment of a notation related to SRS in TS38.211”, ZTE

/**** From AI 7.1.3	Maintenance for Scheduling/HARQ aspects ****/
R1-1904359,” TP for alignment CR to 38.213”, NEC Corporation
2 Summary of CRs
· [bookmark: _GoBack]Item 1 Correction on simultaneous SRS transmission

· Description:
The CR consists of two part.

	Summary of change:
	For SRS for codebook, only one SRS resource can be transmitted in a time instance in a CC. [First Part]
For SRS in a set with different usage, only one SRS resource can be transmitted in a time instance in a CC. [Second Part]



As for the first part, Intel thinks there is no specification regarding simultaneous SRS transmission for codebook-based UL transmission.　Intel thinks restriction of one SRS resource transmission is needed.
	
Support: Nokia, Qualcomm, Ericsson
Not support: ZTE, CATT, HW, Samsung, CMCC, OPPO


As for the second part, Intel thinks there is no speciation regarding simultaneous SRS transmission behavior among different SRS use case (Beam management, Codebook, Non-codebook, Antenna Switching (DL CSI acquisition)). Intel thinks a restriction of one SRS transmission is needed.

Support: Nokia, Qualcomm, Ericsson
Not support: ZTE, CATT, HW, Samsung, CMCC, OPPO

[bookmark: _Hlk5615314]HW indicated there was a conclusion on the second part.
RAN1 #95 meeting
	Conclusion
If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for.




Majority company think that the spec change is not needed.
FL thought is that RAN1 should not change the spec.

R1-1904276, Intel Corporation

	Reason for change:
	For SRS for BM, non-codebook (NCB) and antenna switching (AS), the UE behavior on whether simultaneous transmission is allowed or not has been defined. But for SRS for codebook (CB), gNB can configure 2 SRS resources and UE behavior on simultaneous transmission is not defined. In addition, for SRS with different function, e.g. BM, CB, NCB or AS, the simultaneous transmission behavior on whether they can be configured in the same symbol or not is not defined. Based on the general assumption and agreements of Rel-15, simultaneous transmission for other types of SRS should not be supported.

	
	

	Summary of change:
	For SRS for codebook, only one SRS resource can be transmitted in a time instance in a CC. 
For SRS in a set with different usage, only one SRS resource can be transmitted in a time instance in a CC.



TS38.214
	6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant, the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP can be transmitted simultaneously. When the higher layer parameter usage is set to 'codebook', only one SRS resource can be transmitted at a given time instant in a serving cell. UE does not expect SRS configuration resulting in simultaneous transmissions of SRS resources of SRS resource sets with different higher layer parameter usage with the same time domain behaviour in a serving cell.
<Unchanged part omitted>




When we will go with part1 and part2, this CR is better in FL opinion.
TS38.214 Ericsson modified the Intel ‘s CR  
	
When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously; otherwise the UE does not transmit SRS resource sets simultaneously in a serving cell.  When the higher layer parameter usage is set to 'codebook', only one SRS resource can be transmitted at a given time instant in a serving cell. 






[bookmark: _Hlk5615172][bookmark: _Hlk5615257]When we will go with part1 and #95 conclusion for the second part, following modification may be suitable.
TS38.214 Intel only the first part with #95 conclusion, modified by Sony
	6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant, the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP can be transmitted simultaneously. When the higher layer parameter usage is set to 'codebook', only one SRS resource can be transmitted at a given time instant in a serving cell. If the UE is configured with an SRS resource associated with multiple sets with different higher layer parameter usage, then it is up to the UE for which usage this SRS resource is transmitted for.
<Unchanged part omitted>




Company’s comment
	Company Name
	Comments

	Sony
	[For the second part]
Why the red part condition is needed?

UE does not expect SRS configuration resulting in simultaneous transmissions of SRS resources of SRS resource sets with different higher layer parameter usage with the same time domain behavior in a serving cell.


[For the first part]
For simultaneous SRS transmission for CB use case, how should we understand the red part? 

TS38.214 Section 6.1.1.1
6.1.1.1	Codebook based UL transmission
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.


	ZTE
	Disagree for the first part. If the two SRS resources for CB has spatial relation with BM, it can imply that they can be transmitted simultaneously under the current spec. However, the CR does not allow this. Then it causes non-backward compatibility.
Disagree for the second part. The same SRS resource can be used for two usage, e.g. for both antenna switching and codebook based transmission to save SRS overhead. Also, BM and CB can share the same physical SRS resources and can transmit simultaneously in this case.

	Nokia
	We Are fundamentally O.K. with both suggestions. For the 2nd part, we are O.K. with no simultaneous SRS transmission, but it should not mean that overlapped configuration is not allowed. 

	CATT
	Similar view as ZTE. At this stage we prefer to not preclude functionality that’s already supported in the current spec, unless there are critical issues. 

	HW
	For the first part with regarding to CB PUSCH, there is no need of such restriction by RAN1 spec since it can be up to a UE to report 1 or 2 SRS resources for CB PUSCH to be supported. If a UE report 2, then it is up to the NW implementation how to configure SRS resources, otherwise the UE can report 1. 
For the second part, we have following conclusion already in RAN1 95 so that it is not needed.
Conclusion
If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for.


	Samsung
	Similar view with ZTE, CATT, and HW.
These are not essential changes.

	CMCC
	Similar view with ZTE, CATT, HW, and Samsung.
Especially disagree for the second part. 
The SRS resource sets with different usage can be configured with the same SRS resources to reduce the SRS overhead. For example, the SRS resource set for 'antennaSwitching' can be configured with two 2-port SRS resources for DL CSI acquisition, and the same SRS resources can also be configured for codebook based transmission, that is, the SRS resource set for 'codebook' can reuse the two 2-port SRS resources. There is no additional SRS overhead needed for codebook transmission.

	Qualcomm
	We clearly agree with the first part. Note to ZTE: The fact that the spec does not say that the resources cannot be simultaneously transmit, does NOT imply that this feature is spec-supported. It was never agreed during the WI of NR Rel-15 that the SRS resources for CB can be simultaneously supported, which is the reason was not clarified in the spec. Intel’s intention to spell out an error case clearly in the spec is fine for us. Especially if it is not clear by all companies that this is an error case. It is generally understanding that we don’t always write all error cases in the specification.
Regarding the second, we are also OK to add it (its another error case), if it helps future interpretation of the spec.
Note to ZTE: this CR does not say that one resource cannot be shared by two resource sets (there was a conclusion in chairman notes that this is supported, and its up to UE implementation “which port” to transmit). 
The CR says that 2 different resources of same timing behavior associated with a different use-case cannot be simultaneously transmitted. There has never been an agreement, or discussion that this is supported. It is generally understanding that we don’t always write all error cases in the specification, but if it creates confusion for future discussions it would be good to clarify it (either a CR or chairman notes conclusion, as we did for the case of resource sharing across sets)

	Ericsson
	We agree with the problems identified; intent seems OK and simplifies power control for codebook case. We have a related CR in R1-1904846 in the power control maintenance agenda point.  There we also clarify that multiple SRS resource sets are transmitted simultaneously only for beam management:  Wording  may need some work though, e.g. on 'does not expect configuration resulting in simultaneous'
 
When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously; otherwise the UE does not transmit SRS resource sets simultaneously in a serving cell.  When the higher layer parameter usage is set to 'codebook', only one SRS resource can be transmitted at a given time instant in a serving cell. 


	OPPO
	For the first part, we don’t think the restriction is needed since gNB may configure two resources with the same spatial relation information but different power control parameters.
For the second part, as agreed in RAN1#95, no further standardization is needed. 




· Item 2 Draft TS 38.214 CR on SRS dropping rule

· Description:

CMCC thinks there is ambiguous description regarding SRS dropping rule.
This is an alignment CR.

Basically stable. 
HW and Ericsson think further editorial modifications([the], [s]) are needed.

R1-1904723, CMCC

	Reason for change:
	
During the discussion in RAN1# 94b, for the case that SRS transmissions with different time domain behaviors  occur in the same symbol, the majority company’s opinion was that “Dropped SRS resource shall be at symbol level”. Hence, the following Text proposal in 38.214 was agreed and the following TP has been captured in the TS 38.214-15.4.0.
[bookmark: OLE_LINK3]Agreement
Text proposal for 38.214
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the symbol(s). In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the symbol(s). 
< End of the text proposal >

However, the above description may cause some misunderstanding of “resource level or symbol level SRS dropping”, since according to TS 38.211, an SRS resource can be configured  consecutive OFDM symbols. As shown in the figure below, suppose one SRS resource is configured 4 consecutive symbols, the 4 symbols as a whole is called an SRS resource. Based on the definition of the SRS resource, some people may be think that “…not transmit the periodic/semi-persistent SRS resource(s) overlapping within the symbol(s) …” means all the 4 periodic symbols are not transmitted. But in fact, according to the SRS symbol level dropping rule, only the last one periodic symbol is not transmitted.

 
In addition, in TS 38.214, it is specified that “In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped.” Above specification means symbol level dropping. Hence, similar description can be used to eliminate ambiguity of SRS dropping rule.


	
	

	Summary of change:
	O、 For the consistency of the specification, some editorial corrections:
· Changing “…not transmit the periodic/semi-persistent SRS resource(s) overlapping within the symbol(s)” to “… only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s) are dropped, ”
· Changing “…not transmit the periodic SRS resource(s) overlapping within the symbol(s)” to “… only the periodic SRS symbol(s) overlapping within the symbol(s) are dropped, ”

2、 To describe the residual symbols are still useful gNB to measurement SRS,  added some text:
· Add “the periodic/semi-persistent SRS symbol(s) that are not overlapped with aperiodic SRS resource(s) are transmitted.”
· Add “the periodic SRS symbol(s) that are not overlapped with semi-persistent SRS resource(s) are transmitted.”





38.214
	6.2.1	UE sounding procedure
< Unchanged parts are omitted >
[bookmark: _Hlk523498144]In case a SRS resource with SRS- resourceType set as 'aperiodic' is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmitonly the periodic/semi-persistent SRS resourcesymbol(s) overlapping within the symbol(s) are dropped, the periodic/semi-persistent SRS symbol(s) that are not overlapped with aperiodic SRS resource(s) are transmitted. In case a SRS resource with SRS- resourceType set as 'semi-persistent' is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmitonly the periodic SRS resourcesymbol(s) overlapping within the symbol(s) are dropped, while the periodic SRS symbol(s) that are not overlapped with semi-persistent SRS resource are transmitted. 
< Unchanged parts are omitted >






Company’s comment
	Company Name
	Comments

	ZTE
	Ok for the clarification. But the better wording may be needed. 
The UE shall transmit the aperiodic SRS resource and not transmitonly the periodic/semi-persistent SRS resourcesymbol(s) overlapping within the symbol(s)with the aperiodic SRS resource are dropped, the periodic/semi-persistent SRS symbol(s) that are not overlapped with aperiodic SRS resource(s) are transmitted

	Nokia
	O.K. for the clarification. But overlapping would not include the symbols where A-SRS transmission, but configuration

	HW
	Ok in principle. ZTE’s suggestion looks all right but the changes shall be symmetrical for both A-SRS and SP-SRS, i.e. for the first and second parts of the paragraph in the spec. 

	Vivo
	Fine with CMCC’s version.

	Qualcomm
	We are OK with the clarification, but the impact analysis is not correct: This is just alignment CR (no change in gNB or UE behavior). It just tries to clarify a common understanding. Yet, I don’t think we should write which resources are dropped, we can just say which resources are transmitted. E.g., :
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s) are dropped, the periodic/semi-persistent SRS symbol(s) that which are do not overlapped with the aperiodic SRS resource(s) are transmitted. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic SRS symbol(s) that are  which do  not overlapped with semi-persistent SRS resource. Are transmitted

	Ericsson
	CR is OK. The text can also be further cleaned up as follows:
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s) are dropped, the periodic/semi-persistent SRS symbol(s) that are not overlapped with aperiodic SRS resource(s) are transmitted. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol(s) configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic SRS symbol(s) that are not overlapped with semi-persistent SRS resource are transmitted.






· Item 3 Draft CR on alignment of a notation related to SRS in TS38.211

· Description:
The length of the sounding reference signal sequence is expressed as . In the current spec, there are two location using .
ZTE is proposing to use instead of .
This is pure editorial issue. This is an alignment CR.


Stable

R1-1904759, ZTE
	Reason for change:
	In the section of 6.4.1.4.2 and 6.4.1.4.3 in TS38.211, there is a misalignment between the notations of  and  , while they have the same meaning of the length of SRS sequence.


	
	

	Summary of change:
	The notation of  is changed to 



TS38.211
	
<Unchanged part omitted>
[bookmark: _Toc4163729]6.4.1.4.2	Sequence generation
The sounding reference signal sequence for an SRS resource shall be generated according to








[bookmark: _Hlk5634502][bookmark: _Hlk5634856][bookmark: _Hlk5634562][bookmark: _Hlk5634591]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: _Toc4163730]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 


[bookmark: _Hlk4608294]If  the reference point for  is subcarrier 0 in common resource block 0, otherwise the reference point is the lowest subcarrier of the BWP.



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






[bookmark: _Hlk500773276]for slots that satisfy . The periodicity  in slots and slot offset  are given in clause 6.4.1.4.4.





Company’s comment
	Company Name
	Comments

	ZTE
	Support

	Nokia
	O.K.

	CATT
	Fine

	HW
	OK

	Samsung
	OK

	Vivo
	Fine. Thank you.

	Qualcomm
	Support

	Ericsson
	Support but equation font size should be 10pt and not 12pt

	OPPO
	Support




· Item 4 TP for alignment CR to 38.213(Only SRS relevant part)
Treated in another AI. 
Removed.
· Description:
NEC provides a correction to a higher layer parameter for SRS switching.
SRS-CarrierSwitching -> carrierSwitching (38.213 sub-clause 11.4)
Following TP is an SRS relevant part of R1-1904359 which is including various aspects.


A part of R1-1904359 NEC Corporation

TS38.213
	11.4	SRS switching
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
A UE configured by higher layers with parameter SRS-CcarrierSwitching is provided 
-	a TPC-SRS-RNTI for a DCI format 2_3 by tpc-SRS-RNTI 
[bookmark: _Hlk508197889]-	an index of a serving cell where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromServCellIndex
-	an indication of an uplink carrier where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromCarrier
-	a DCI format 2_3 field configuration type by typeA or typeB
-	for typeA, an index for a set of serving cells is provided by cc-SetIndex, indexes of serving cells in the set of serving cells are provided by cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell
-	an indication for a serving cell for whether or not a field in DCI format 2_3 includes a SRS request by fieldTypeFormat2-3 where a value of 0/1 indicates absence/presence of the SRS request – a mapping for a 2 bit SRS request to SRS resource sets is as provided in [6, TS 38.214]
-	an index for a location in DCI format 2_3 of a first bit for a field for a non-supplementary uplink carrier of the serving cell by startingBitOfFormat2-3
-	an index for a location in DCI format 2_3 of a first bit for a field for a supplementary uplink carrier of the serving cell by startingBitOfFormat2-3SUL-v1530






Company’s comment
	Company Name
	Comments

	ZTE
	Ok

	Nokia
	O.K.

	HW
	OK

	Qualcomm
	Support

	OPPO
	Support
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