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1 Introduction 

In this contribution, we summarize CRs regarding SRS specification.
Captured Tdocs:

/** AI 7.1.2 **/
R1-1901623,"Correction on SRS Carrier Switching Time in 38.214", Huawei, HiSilicon

R1-1901659,"Draft TS 38.214 CR on aperiodic SRS transmission", vivo

R1-1901762,"Discussion on potential collision between SRS and configured grant based PUSCH", ZTE

R1-1901763,"Draft CR on potential collision between SRS and configured grant based PUSCH", ZTE

R1-1901961,"Correction to SRS offset indication", Ericsson

R1-1902593,"Correction to SRS/PUSCH/PUCCH transmission in NR CA", Fujitsu

R1-1902594,"Correction to UE sounding procedure in NR", Fujitsu

R1-1902967,"Draft CR on correction to frequency-domain starting position indication for SRS resource", Qualcomm Incorporated

R1-1902970,"Draft CR on clarification of action time for A-SRS as QCL source of spatial relation", Qualcomm Incorporated

R1-1903030," Draft CR on clarification of action time for A-SRS as QCL source of spatial relation",
Qualcomm Incorporated

R1-1903118,"Corrections on the description of SRS request in 38.214", Huawei, HiSilicon

/** AI 7.1 ***/
R1-1902198,” Correction for higher layer parameter alignment”, NEC Corporation

Followings are captured in different summary.
R-1901614(PTRS), R1-1901660(PTRS), R1-1901661(?), R1-1901974(non-CB)
2 Summary of CRs

· Item 1 SRS frequency domain resource 
· Description:

Ericsson and Qualcomm address an issue regarding SRS frequency domain configuration.

Ericsson provides R1-1901961.  Qualcomm provides R1-1902967.

Two CR are almost same. The point is that current UE cannot transmit an SRS with starting point more than 264 PRBs from the reference point A (lowest PRB of the lowest CC) due to incorrect spec description.

The original CR was modified based on ZTE and DOCOMO
R1-1901961 Ericsson
	
	

	Reason for change:
	The RRC parameter freqDomainShift for configuring an SRS resource is an integer with range 0-268. This means that the gNB cannot configure to the UE to transmit an SRS if that SRS starting point is more than 264 PRBs away from point A. For example, in an multi-CC case (up to 8 CCs) and assuming the point A is located in the lowest PRB of the lowest CC, the UE (in the current spec) cannot transmit SRS in any other CC except the first one. 


	
	

	Summary of change:
	Add the [image: image1.wmf]start
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N

 offset to the expression that defines the frequency domain positions of the SRS

	
	


R1-1902967 Qualcomm
	Reason for change:
	The frequency domain starting position 
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is defined with respect to the common resource block 0, but the the higher-layer frequency domain shift value 
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 only spans up to 268 PRBs (RRC parameter freqDomainShift), which means that in current specification it is not possible to signal to the UE to transmit SRS with a starting PRB farther than 268 PRBs from the reference point A.  

	
	

	Summary of change:
	In Section 6.4.1.4.3, the lowest numbered resource block of the active uplink bandwidth part to which the SRS-config belongs to ([image: image4.wmf]start
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) is added as an offset to derive the frequency domain starting position  
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as follows: 
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R1-1902967Qualcomm- R1-1901961 Ericsson modified with ZTE and DOCOMO.
TS38.211

	6.4.1.4.3
Mapping to physical resources

When SRS is transmitted on a given SRS resource, the sequence [image: image9.png]r®d (n, 1N



 for each OFDM symbol 
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 and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with 
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 in a slot for each of the antenna ports 
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The length of the sounding reference signal sequence is given by
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where 
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is given by a selected row of Table 6.4.1.4.3-1 with 
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 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 
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 given by the field c-SRS contained in the higher-layer parameter freqHopping. 

The frequency-domain starting position [image: image22.png]ne



 is defined by
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where 
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The reference point for [image: image27.png]k¥ =0



 is subcarrier 0 in common resource block 0.

The frequency domain shift value 
[image: image28.wmf]shift
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 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 
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 is contained in the higher-layer parameter transmissionComb in the SRS-Config IE and 
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 is a frequency position index.

Frequency hopping of the sounding reference signal is configured by the parameter 
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, given by the field b-hop contained in the higher-layer parameter freqHopping.
If 
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, frequency hopping is disabled and the frequency position index 
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 remains constant (unless re-configured) and is defined by
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for all 
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 OFDM symbols of the SRS resource. The quantity 
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 is given by the higher-layer parameter freqDomainPosition and the values of 
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 are given by the selected row of Table 6.4.1.4.3-1 corresponding to the configured value of 
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If 
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, frequency hopping is enabled and the frequency position indices 
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 are defined by
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where [image: image45.png]


 is given by Table 6.4.1.4.3-1,
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and where 
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 regardless of the value of 
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. The quantity 
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 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 
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 symbol SRS resource is transmitted. The quantity 
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 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
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for slots that satisfy 
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 are given in clause 6.4.1.4.4.
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	6.4.1.4.3
Mapping to physical resources

When SRS is transmitted on a given SRS resource, the sequence [image: image59.png]r®d (n, 1N



 for each OFDM symbol 
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 and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor 
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The length of the sounding reference signal sequence is given by
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 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 
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The frequency-domain starting position [image: image72.png]ne
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where 
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 is the lowest numbered resource block of the uplink bandwidth part derived by the higher-layer parameter BWP-UplinkDedicated which contains the higher-layer SRS-Config IE.
The reference point for [image: image78.png]k¥ =0



 is subcarrier 0 in common resource block 0.

The frequency domain shift value 
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 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 
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 is contained in the higher-layer parameter transmissionComb in the SRS-Config IE and 
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Frequency hopping of the sounding reference signal is configured by the parameter 
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, frequency hopping is disabled and the frequency position index 
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 OFDM symbols of the SRS resource. The quantity 
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 is given by Table 6.4.1.4.3-1,

[image: image97.wmf]ë

û

ë

û

ï

ï

î

ï

ï

í

ì

P

ú

ú

û

ú

ê

ê

ë

ê

P

P

+

ú

ú

û

ú

ê

ê

ë

ê

P

P

=

-

=

-

=

=

-

=

=

odd

 

 

if

/

2

/

even 

 

 

if

2

mod

mod

)

2

/

(

)

(

'

1

'

SRS

'

1

'

'

'

SRS

'

1

'

'

'

SRS

SRS

hop

hop

hop

hop

hop

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

b

N

N

n

N

N

N

N

n

N

N

n

N

n

F


and where 
[image: image98.wmf]1

hop

=

b

N

 regardless of the value of 
[image: image99.wmf]b

N

. The quantity 
[image: image100.wmf]SRS

n

 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 
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 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
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for slots that satisfy 
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Company’s comment

	Company Name
	Comments

	Ericsson
	Support any of the CRs

	ZTE 
	I didn’t find the parameter about the lowest PRB number in BWP-UplinkDedicated. To avoid confusing, the description for 
[image: image109.wmf]start
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 can be removed since it is already introduced in 211 section 4.4.4.4
where 
[image: image110.wmf]start
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 is the lowest numbered resource block of the uplink bandwidth part derived by the higher-layer parameter BWP-UplinkDedicated which contains the higher-layer SRS-Config IE.


	HW
	Thanks for raising this question but I think that it is no need. 

After checking with CA colleagues, we don’t fully understand why current ranges n_shift with respect to Point A is insufficient. With regarding to MC cases up to 8 CC, current spec define that Point A is configured per CC. Current ranges of parameters has considered the case of the largest number of PRB in NR Rel15 in a CC. Hypothetically, if Point A is defined with lowest RPB across CCs, then CSI-RS can be also problematic as well since CSI-RS also refer to point A.  
[image: image111.png]‘The IE FrequencylnfoUL provides basic parameters of an uplink carrier and transmission thereon.
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	DOCOMO
	DOCOMO also didn’t find the parameter related to 
[image: image112.wmf]start
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 in BWP-UplinkDedicated. It’s better to replace the parameter with BWP-Uplink which is the palent parameter.

	
	To HW:

Indeed The reference point A is defined per CC. However, the values that it can take according to 331 is 0…2199.
[image: image113.png]i T
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Therefore, is HW suggesting that the spec will only work for OfsetToCarrier = 0 and for all other cases the spec will be broken?

For CSIRS, this problem has been addressed already in 38.214. The spec says that if startingRB< N_BWP^Start, then the UE can assiue that the initial CRB index is the N_BWP^start. 

[image: image115.png]The bandwidth and initial common resource block (CRB) index of a CSI-RS resource within a BWP, as defined in
Subclause 7.4.1.5 of [4, TS 38.211]. are determined based on the higher layer parameters n7ofRBs and startingRB.
respectively. within the CSI-FrequencyOccupation IE configured by the higher layer parameter firegBand within the
CSI-RS-ResourceMapping 1IE. Both nrofRBs and startingRB are configured as integer multiples of 4 RBs. and the
reference point for startingRB is CRB 0 on the common resource block grid. If startingRB < N§igst, the UE shall
assume that the initial CRB index of the CSI-RS resource is Niniriar rp = N55¢. otherwise Niniriq1 rp = StartingRB.

If nrofRBs > NSiZ8 + NS5t — Nipria rp- the UE shall assume that the bandwidth of the CSI-RS resource is

NEYW ps = NSIZE + Néﬁ?{,’ — Ninitial rp- Otherwise NGY_gs = nrofRBs. In all cases, the UE shall expect that
NEY_gs = min(24, N5iz5).





TO DCM: we are OK with the change from ZTE.


*****/
· Item 2 Correction on SRS Carrier Switching Time in 38.214
· Description:

According to 38.331 updated parameter name, the 38.214 also need to change the parameter name. 

Stable
R1-1901623 Huawei, HiSilicon

	Reason for change:
	The current 38.214 refers to the higher layer parameters for RF retuning times in SRS carrier based switching as rf-RetuningTimeUL and rf-RetuningTimeDL. The latest 38.331 in 15.4.0 changed the names of the parameters to switchingTimeUL and switchingTimeDL. Therefore they are inconsistent in specificaitions.

	
	

	Summary of change:
	Change the higher layer parameters for RF retuning times from rf-RetuningTimeUL and rf-RetuningTimeDL to switchingTimeUL and switchingTimeDL, respectively.


TS38.214
	6.2.1.3
UE sounding procedure between component carriers

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL andswitchingTimeDL ) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306].

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters switchingTimeUL and switchingTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306].

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antenna switching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'. 

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB' without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antenna switching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.

A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL), the UE temporarily suspends the uplink transmission on carrier c2.

If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by [SystemInformationBlockType0] or [SystemInformationBlockType1] on serving cell c2.
For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided

-
it is no earlier than the summation of

-
the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and

-
the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL,

-
it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.

otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.

In case of inter-band carrier aggregation, a UE can simultaneously transmit SRS and PUCCH/PUSCH across component carriers in different bands subject to the UE's capability.

In case of inter-band carrier aggregation, a UE can simultaneously transmit PRACH and SRS across component carriers in different bands subject to UE's capability.

< Unchanged parts are omitted >




Company’s comment

	Company Name
	Comments

	LGE
	OK

	Ericsson
	Support

	HW
	Support

	Samsung
	OK


· Item 3 Draft TS 38.214 CR on aperiodic SRS transmission

· Description:

For clear specification description for minimal time interval counting method, the location of the description regarding time interval counting method should be moved to suitable place.

R1-1901659 vivo

	Reason for change:
	The following description on N2 is inconsistent and the minimum time interval counting method is unclear for ‘Otherwise’ (For SRS in a resource set with usage set to ‘nonCodebook’ or ‘BeamManagement’) case. 

‘For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 14.’

Similar to the minimum time interval counting method for SRS in a resource set with usage set to ‘codebook’ or ‘antennaSwitching’ case, same counting method also can be applied to ‘Otherwise’ case.

	
	

	Summary of change:
	Define the minimal triggering time interval counting method for SRS in a resource set with usage set to ‘nonCodebook’ or ‘BeamManagement’ case.


TS38.214
	6.2.1
UE sounding procedure

< Unchanged parts are omitted >

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

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 14. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS.
-
If the UE receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot 
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where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 

< Unchanged parts are omitted >




Company’s comment

	Company Name
	Comments

	ZTE
	OK

	HW
	No need. In our understanding, we don’t see that there is a change of meaning of minimal time internal before and after “otherwise”.  Perhaps the editor can clarify here. 


· Item 4 Correction to SRS/PUSCH/PUCCH transmission in NR CA

· Description:

Fujitsu think that the word “SRS capability” in TS 38.214 section 6.2.1.3 is ambiguous. Fujitsu think that the “SRS capability “should be replaced by more suitable description such as “Subclause 4.2.7.4 of [13, TS 38.306].
Almost stable. Prepared modified description based on company’s comment.
R1-1902593 Fujitsu
	Reason for change:
	Subclause 6.2.1.3 in 38.214 includes a number of references to SRS_capability in TS 38.306. However, there is no parameter or subclause with this name. As the intention of the reference seems to be a pointer to relevant capability parameters in 38.306 a better reference would be to Subclause 4.2.7.4 (CA-ParametersNR).

	
	

	Summary of change:
	· References to SRS_capability are changed to Subclause 4.2.7.4

· Some editorial corrections (correction of font size, adding “shall”, changing “that can result” to “would result”, changing “can” to “may”, changing wording to “UE does not expect”)


R1-1902593 Fujitsu modified based on HW’s comment
TS38.214

	6.2.1.3
UE sounding procedure between component carriers

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in  Subclause 4.2.7.4 of [13, TS 38.306].

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in  Subclause 4.2.7.4 of [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of  [13, TS 38.306].

< Unchanged parts are omitted >




R1-1902593 Fujitsu
TS38.214 
	6.2.1.3
UE sounding procedure between component carriers

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and would result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in  Subclause 4.2.7.4 of [13, TS 38.306].

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and wouldresult in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in  Subclause 4.2.7.4 of [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the serving cell happen to overlap in the same symbol and would  result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and would result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in Subclause 4.2.7.4 of  [13, TS 38.306].

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells shall follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antenna switching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'. 

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB' without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells shall follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antenna switching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.

A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL), the UE temporarily suspends the uplink transmission on carrier c2.

If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE does not expect to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by [SystemInformationBlockType0] or [SystemInformationBlockType1] on serving cell c2.
For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided

-
it is no earlier than the summation of

-
the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and

-
the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL,

-
it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.

otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.

In case of inter-band carrier aggregation, a UE may simultaneously transmit SRS and PUCCH/PUSCH across component carriers in different bands subject to the UE's capability.

In case of inter-band carrier aggregation, a UE may simultaneously transmit PRACH and SRS across component carriers in different bands subject to UE's capability.




Company’s comment

	Company Name
	Comments

	Ericsson
	Support

	HW
	Only support changes of “SRS_capability”, but other changes like “may”, “can”, “would” have no difference in our reading and can be left to the editor.  

	Samsung
	OK


· Item 5 Correction to UE sounding procedure in NR

· Description:

This issue has basically the same reason for change as above.
NEC and Fujitsu think that the word “SRS capability” in TS 38.214 section 6.2.1 is ambiguous. NEC and Fujitsu think that the “SRS capability “should be replaced by more suitable description.
Prepared modified description based on company’s comments.
R1-1902594 Fujitsu
	Reason for change:
	Subclause 6.2.1 in 38.214 includes a reference to SRS_capability in TS 38.306. However, there is no parameter or subclause with this name.The intention of the reference is a pointer to the UE capability for parameter K, determining the maximum number of SRS resources per SRS resource set. Therefore this reference should be changed to maxNumberSRS-ResourcePerSet.

	
	

	Summary of change:
	· Change reference to SRS_capability to a reference to maxNumberSRS-ResourcePerSet
· Editorial corrections (change “”can” to “may”, change “shall not expect” to “is not expected”)


R1-1902198 NEC

A part of reason for change and a part of summary of change in R1-1902198
	Reason for change:
	· There are higher layer parameters not aligned with TS 38.331

· SRS_capability is not defined in RAN2 specifications
· UE capability signalling for SRS carrier switching was introduced in TS 38.331 v15.4.0 and TS 38.306 v15.4.0


	
	

	Summary of change:
	<RRC parameter alignments (including typo)>

<Correction to SRS_capability>
· SRS_capability is corrected to supportedSRS-Resources (6.2.1)



Fujitsu　NEC proposal   modified  by Intel, Ericsson, Samsung and HW
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 
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SRS resources (higher layer parameter SRS-Resource), where the maximum value of K refer to [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.

For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set(s).

The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.




R1-1902594 Fujitsu (Original)
TS38.214

	6.2.1
UE sounding procedure

The UE may 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 
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SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by maxNumberSRS-ResourcePerSet [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 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.

For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set(s).

The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.

-
srs-ResourceId determines SRS resource configuration identify.

-
Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described 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 resourceType, which may 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 parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset.

-
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 resourceMapping and described in Subclause 6.4.1.4 of [4, TS 38.211].

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

-
Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Cyclic shift, as defined by the higher layer parameter cyclicShift-n2 or cyclicShift-n4 for transmission comb value 2 and 4, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Transmission comb value as defined by the higher layer parameter transmissionComb described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Transmission comb offset as defined by the higher layer parameter combOffset-n2 or combOffset-n4 for transmission comb value 2 or 4, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].

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

-
The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo, if configured, contains the ID of the reference RS. The reference RS maybe an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise.

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
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 adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. 

When PUSCH and SRS are transmitted in the same slot, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.

---------------------------------------------------end of change------------------------------------------------------------------------




Company’s comment

	Company Name
	Comments

	Intel
	It seems “maxNumberSRS-ResourcePerSet” only captures SRs capabilities related to CB and NCB. Capability related to BM and antenna switching is not included in the proposed changes. Suggest to have more discussion on the corresponding change. Similar comment to the change proposed by NEC. It seems refer UE capability which doesn’t touch the number of SRS resources per SRS resource set. 

	Ericsson
	The proposal does not really fix the problem, since the parameter currently used in 38.306 that 38.214 should refer to is also incorrect.  That is 38.214 and 38.306 both need correction.

	HW
	Agree with Inter/Ericsson. Probably we can make changes more general, as an example, assuming that we don’t need to capture all details of 38.306 into 38.214.

configured with 
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SRS resources (higher layer parameter SRS-Resource), where the maximum value of K refer to [13, 38.306].


	Samsung
	Agree with Intel’s comments. Can we just refer the other specs, e.g. 306 or 331? (Fine with HW’s revision)


/********

R1-1902198 NEC as backup

TS38.214 
	<Unchanged part omitted>
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 
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SRS resources (higher layer parameter SRS-Resources), where the maximum value of K is indicated by supportedSRS-Resources [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.

<Unchanged part omitted>




**********/
· Item 6 Draft CR on clarification of action time for A-SRS as QCL source of spatial relation

· Description:

Qualcomm provides two CRs. The reason for change in two CR is same. The target specifications span 38.214 and 38.213. The point is the timing to use spatial domain filter indicated by the network. 

We can skip this. This will be disused in BM summary.
R1-1902970 and R1-1903030 Qualcomm, 
	Reason for change:
	In current spec, A-SRS can update spatial relation of SRS for PUSCH. In addition, the spec has no restriction on using A-SRS transmission to update spatial relation of other channels, e.g. PUCCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated spatial relation is ready to use.  

	
	

	Summary of change:
	Action time for A-SRS to update spatial relation is clarified


R1-1902970

TS38.214
	6.2.1 
UE sounding procedure

>>>> unchanged text omitted <<<<

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

[…]

· if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb- Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. In case of aperiodic SRS, the UE shall use the corresponding spatial domain transmission filter after the end of aperiodic SRS.
>>>> unchanged text omitted <<<<




Company’s comment

	Company Name
	Comments

	Sony 
	· Which is the target channel of “In case of aperiodic SRS, the UE shall use the corresponding spatial domain transmission filter after the end of aperiodic SRS.”, SRS or PUSCH?  In case of PUSCH, the location of spec change in the CR may not be suitable.

	LGE
	The part of ‘reason of change’ seems unclear. No need to mention ‘SRS for PUSCH’, where this target SRS can be with any usage in our understanding. The proposed text seems not aligned with the previous sentences in the same section. Is the intention the same as just adding ‘latest’ in front of ‘reference aperiodic SRS’ at the end of the sentence for clarification?

	Ericsson
	CR is unnecessary, this CR is also discussed in the BM and QCL summary, better be discussed there

	ZTE
	It is better to discuss this CR in BM summary.

	HW
	CR is not needed and agree with ZTE/Ericsson to discuss this in BM


R1-1903030

TS38.213
	9.2.2 
PUCCH Formats for UCI transmission

>>>> unchanged text omitted <<<<

- If PUCCH-SpatialRelationInfo provides ssb-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a SS/PBCH block with index provided by ssb-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId 

- else if PUCCH-SpatialRelationInfo provides csi-RS-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a CSI-RS with resource index provided by csi-RS-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId 

- else PUCCH-SpatialRelationInfo provides srs, the UE transmits the PUCCH using a same spatial domain filter as for a transmission of a SRS with resource index provided by resource for a same serving cell and/or active UL BWP or, if servingCellId and/or uplinkBWP are provided, for a serving cell indicated by servingCellId and/or for an UL BWP indicated by uplinkBWP. In case of aperiodic SRS, the UE shall use the corresponding spatial domain transmission filter after the end of aperiodic SRS.

>>>> unchanged text omitted <<<<




Company’s comment

	Company Name
	Comments

	 Sony
	This maybe captured by another summary. If it is not captured by another summary. We need to discuss this.

	LGE
	First, please see our comment above for alignment to existing texts. We are not sure this sentence is necessary, considering this paragraph does not mention a time-domain behavior for other type of reference RS. 

	Ericsson
	CR is unnecessary, this CR is also discussed in the BM and QCL summary, better be discussed there

	ZTE
	It is better to discuss this CR in BM summary.

	HW
	CR is not needed and agree with ZTE/Ericsson to discuss this in BM


· Item 7 Corrections on the description of SRS request in 38.214

· Description:

The point is bit length error/inconsistence between TS38.212 and TS38.214.
Stable
R1-1903118 Huawei, Hisilicon

	Reason for change:
	The SRS request field in DCI format 0_1 and 1_1 may have a bit-length of 2 or 3 as described in 38.212, depending on whether SUL is configured or not. But in the current version of 38.214, the description of SRS request field is only with 2 bits, and the referrence section number is also incorrect.

	
	

	Summary of change:
	Update the description in 38.214 to correct the bit-length SRS request field, and correct the reference section number.  


TS38.214
	6.2.1
UE sounding procedure

 < Unchanged parts are omitted >

The SRS request field [7, TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [7, TS 38212]. The 2-bit SRS request field [7, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 7.3 of [7, TS 38.212] if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB', or indicates the SRS transmission on a set of serving cells configured by higher layers if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'.

< Unchanged parts are omitted >




Company’s comment

	Company Name
	Comments

	Ericsson
	Ok

	ZTE
	OK

	HW
	OK

	Samsung
	OK


· Item 8 Draft CR on potential collision between SRS and configured grant based PUSCH

· Description:

ZTE provides two TDocs.  R1-1901762(not CR) address issue regarding SRS and grant free PUSCH. This may be enhancement.

The other is R1-1901763.
The CR is including two different aspect. The first part is grant-free same as R1-1901763(It may be enhancement). The second part is a treatment of single carrier (It may be necessary CR).

We can skip this. This can be discussed in multiplexing summary.
R1-1901762 ZTE

Proposal 1: Allow to configure SRS and grant free PUSCH in the same symbol.
Proposal 2: The UE shall not transmit SRS when both SRS and the configured grant PUSCH are to be transmitted in the same symbol(s). Only the SRS symbol(s) that overlap with the PUSCH symbol(s) are dropped.
Company’s comment

	Company Name
	Comments

	ZTE
	It is also captured in multiplexing summary, we can discuss there.

	Samsung
	Agree with FL’s analysis above.

Only need to further discuss about Proposal 2.


R1-1901763 ZTE
	Reason for change:
	<First part>
It was agreed that PUSCH and SRS cannot be configured in the same symbol. The discussion and agreement were only for grant based PUSCH transmission. However, for SRS and grant free PUSCH, there was no any discussion. Based on the current 38.331, 2-symbol and 7-symbol period of grant free PUSCH transmission is supported mainly for URLLC traffic. Thus, it is possible that grant free PUSCH may be transmitted in every symbol. Therefore, it should be allowed to configure SRS and grant free PUSCH in the same symbol. Or else, SRS cannot be configured at all. Further, if grant free PUSCH transmission collides with SRS transmission in the same symbol, the grant free PUSCH can be prioritized for emergent URLLC traffic. More analysis can be found in R1-1901762.
<Second part>
In addition, based on current 38.214, SRS and PUSCH/PUCCH/PRACH cannot be transmitted simultaneously in the case of intra-band carrier aggregation or in inter-band CA band-band combination. But there is no description for the case of single carrier for PUSCH/PRACH and SRS. The rule for the single carrier should be the same as intra-band carrier aggregation or inter-band CA band-band combination. 

	
	

	Summary of change:
	Allowed to configure SRS and grant free PUSCH in the same symbol. Prioritize grant free PUSCH if grant free PUSCH transmission collides with SRS transmission in the same symbol.
Add the single carrier case for SRS and PUSCH/PUCCH/PRACH. Make the same description for the single carrier and intra-band carrier aggregation or inter-band CA band-band combination. 


TS38.214
	<Unchanged part omitted>

6.2.1
UE sounding procedure

<Unchanged part omitted>

The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set.
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 7.3 of [5, TS 38.212] if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB', or indicates the SRS transmission on a set of serving cells configured by higher layers if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'.

 

In case of singe carrier, intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCH transmissions are not allowed. 
-  A UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS in the same symbol if the PUSCH is not configured grant transmission, 
-  A UE may be configured with SRS and PUSCH/UL DM-RS/UL PT-RS in the same symbol if the PUSCH is configured grant transmission. The UE shall not transmit SRS when both SRS and the configured grant PUSCH are to be transmitted in the same symbol(s). Only the SRS symbol(s) that overlap with the transmitted PUSCH symbol(s) are dropped.
-  A UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK and/or SR. 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. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only.
In case of single carrier, intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PRACH transmissions are not allowed, a UE shall not transmit simultaneously SRS resource(s) and PRACH.

<Unchanged part omitted>




Company’s comment

	Company Name
	Comments

	Samsung
	The first part is a new proposal (no need for Rel-15).

Only need to further discuss about Proposal 2.

	
	


· Item 9 Correction for higher layer parameter alignment

· Description:

NEC provides big CR which includes various aspect.

Followings are SRS relevant parts. Most parts can be categorized into typo, editorial correction.
In Monday morning, the following suggestion was captured in chairman’s note 

“Consider similar updates for all specs. Discuss further offline” 
SRS relevant parts of R1-1902198 without <SRS capability > captured in itme5      NEC corporation

	Reason for change:
	· There are higher layer parameters not aligned with TS 38.331

· SRS_capability is not defined in RAN2 specifications
· UE capability signalling for SRS carrier switching was introduced in TS 38.331 v15.4.0 and TS 38.306 v15.4.0
· Higher layer parameters for some UE capability are not introduced

· In NR, “gNodeB” is not used in other specifications while “gNB” is defined in TS 38.300 and used in RAN2 and RAN3 specifications



	
	

	Summary of change:
	<RRC parameter alignments (including typo)>

· SystemInformationBlockType1 (including square brackets) is corrected to SIB1 (5.1.4, 5.1.6.1, 6.2.1.3)

· CDMType is corrected to cdm-Type (5.1.4.2)

· Threshold-Sched-Offset is corrected to timeDurationForQCL (5.1.5)
· SRS- resourceType is corrected to resourceType (6.2.1)
· SRS-Resource is corrected to SRS-Resources (6.2.1)
· '1T2R',  '2T4R', '1T4R', '1T4R/2T4R', '1T=1R', '2T=2R', '4T=4R' are corrected to  't1r2', 't2r4', 't1r4', 't1r4-t2r4', 't1r1', 't2r2', 't4r4', respectively (6.2.1.2)
· [SystemInformationBlockType0] is corrected to MIB (6.2.1.3)
· SS-PBCH-BlockPower is corrected to ss-PBCH-BlockPower (4.1)
· nrofHARQ-processesForPDSCH is corrected to nrofHARQ-ProcessesForPDSCH (5.1)
· SPS-config is corrected to sps-Config (5.1.2.1)

· 'dynamicswitch' is corrected to 'dynamicSwitch' (5.1.2.2, 6.1.2.2)
· NrofPorts is corrected to nrofPorts (5.1.4.2)
· 'TypeI-SinglePanel' is corrected to 'typeI-SinglePanel' (5.2.1.4.2, 5.2.1.6, 5.4)
· sp-csi-RNTI is corrected to sp-CSI-RNTI (5.2.1.5.2)

· slotoffset is corrected to slotOffset (6.2.1)

· 'antenna switching ' is corrected to 'antennaSwitching' (6.2.1.2)
· dmrs-TypeA-Posiition is corrected to dmrs-TypeA-Position (Table 5.1.2.1-1)
· subcarrierSpacin is corrected to subcarrierSpacing (5.1.4.1)
· slottOffset is corrected to slotOffset (6.2.1.2)
<Correction to SRS_capability> 
· SRS_capability is corrected to supportedSRS-Resources (6.2.1) <-This is captured in item 5 with Fujitsu.
· SRS_capability is corrected to UE-NR/MRDC-Capability following the description of TS 36.213, “… that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability [12]” (6.2.1.3)

<UE capability signaling for SRS switching>

· “rf-RetuningTimeUL and rf-RetuningTimeDL” are corrected to “switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR” (6.2.1.3)
<Introduction of higher layer parameters for UE capabilities>

· maxNumberActiveTCI-PerBWP is introduced for M (5.1.5)

· type2-SP-CSI-Feedback-LongPUCCH is introduced (5.2.4)

· supportedSRS-TxPortSwitch is introduced (6.2.1.2)

<Aighment of terminology>

· “gNodeB” is corrected to “gNB” (4.1)

<Alignment within TS 38.214>
· A “quasi-colocation” is corrected to “quasi co-location” (5.1.5)

· A “ModOrder” is corrected to “Moduration Order” to be aligned with the MCS table header (5.1.6.3)

<editorial>

· Correction to font face of DCI format 0_0 (6.1.2.2)



38.214 
	<Unchanged part omitted>

6.2.1
UE sounding procedure

<Unchanged part omitted>

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

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 14.

-
If the UE receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot 
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where k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 

<Unchanged part omitted>

In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PRACH transmissions are not allowed, a UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier. 

In case a SRS resource with 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 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). 

When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', and a guard period of Y symbols is configured according to Subclause 6.2.1.2, the UE shall use the same priority rules as defined above during the guard period as if SRS was configured.
<Unchanged part omitted>

6.2.1.2
UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, or 't4r4' for 4T=4R):

-
For 1T2R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or

-
For 2T4R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or

-
For 1T4R, zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-
For 1T4R, zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or, 
-
For 1T=1R, or 2T=2R, or 4T=4R, up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.

If the indicated UE capability is ' t1r4-t2r4', the UE shall expect to be configured with the same number of SRS ports, either one or two, for all SRS resources in the SRS resource set(s).

If the indicated UE capability is 't1r2', 't2r4', 't1r4', ' t1r4-t2r4', the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as 'antennaSwitching' in the same slot. If the indicated UE capability is 't1r1', or 't2r2', or 't4r4' the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as 'antennaSwitching' in the same symbol.

<Unchanged part omitted>

6.2.1.3
UE sounding procedure between component carriers

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-NR/MRDC-Capability [13, TS 38.306].

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-NR/MRDC-Capability [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-NR/MRDC-Capability [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-NR/MRDC-Capability [13, TS 38.306].

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'. 

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB' without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.

A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR), the UE temporarily suspends the uplink transmission on carrier c2.

If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by MIB or SIB1 on serving cell c2.
For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided

-
it is no earlier than the summation of

-
the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and

-
the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR,

<Unchanged part omitted>




Company’s comment

	Company Name
	Comments

	ZTE
	OK
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