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1 Introduction

In this contribution, we summarize text proposals regarding SRS specification.
2 Offline discussion progress
[bookmark: _GoBack]
· Discussion point 4:  SRS triggering time restriction of N2+42

For further discussion   already being captured in chairman’s note
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+42 symbols
· Where the symbol duration is for subcarrier spacing that is the minimum of PDCCH subcarrier spacing and SRS subcarrier spacing

Offline situation:
Samsung: This(Discussion point 4) is related to dropping rule.  TS 331, Optional case, value =0 is problem.
LS to RAN2 may be needed.

         Support to remove 42: 
o   Ericsson/Samsung/HW/Hisilicon/ZTE/LGE/QC(FFS for NCB PUSCH with CSI-RS configured, prefer N2+42) 

Offline conclusion:
         Slotoffset for aperiodic SRS triggering shall be always configured in SRS-ResoureSet
o   Send LS to RAN2 to clarify that slotOffset configured in SRS-ResourceSet cannot be absent  
         Agree with  that the minimal time internal between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols, as a working assumption 
o   Further discussion about the minimal time between triggering DCI and SRS, if CSI-RS is configured for NCB PUSCH




· Discussion point 3-2:  Dropping rule between aperiodic SRS and periodic/semi-persistent SRS

For further discussion   already being captured in chairman’s note
Dropping rule between aperiodic SRS and periodic/semi-persistent SRS
If a dropping rule cannot be agreed upon, handling of the collision case is left up to UE implementation

Offline situation:

         Support: ZTE/Huawei/CMCC
         Qualcomm: is neutral but need a decision of either way 
         Samsung: DP #4 for slot offset is related to dropping rule here. If default value of 0 can be removed, i.e. slot offset for aperiodic SRS is always configured; we can be more open to DP #3-2.  

Offline conclusion:
         Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS
o   Further discuss whether dropped SRS resource shall be at symbol level or resource level



· Discussion point 13-1:  Timing for aperiodic SRS across different BWP

Possible Agreement  already being captured in chairman’s note
/************************ Start of Text Proposal for 38.214 **************************/
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). 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 + 42 OFDM symbols based on the minimum subcarrier spacing between the PDCCH triggering the aperiodic SRS transmission and the SRS resource.
-    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  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,  and  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. 
/************************ End of Text Proposal for 38.214 **************************/

In previous online, ZTE requested “more offline is needed”. 

ZTE is supporting  now.


3 [bookmark: _Hlk504033803]Summary of text proposals
 In this section, we can find following mark to categorize each discussion points.


Need to discuss: It may include controversial part
Editorial: Maybe non-controversial.
LS toRAN2: Objective is to send LS.



Table 1 Summary of status for each discussion point
	DP No
	Discussion point
	Status

	1-1

	Restriction, Frequency domain resource restriction for antenna switching use case

Ericsson: Is there LS for carrier switching?
Intel: LS is related to signaling.

	OK: Qualcomm, Nokia,LGE
Not OK:ZTE,OPPO

Intel: RAN2 LS related?
DP14-2 was discussed at first.

	1-2
	Restriction, Time domain behavior restriction of same type configuration between SRS resources in a Set
	Agreement

	1-3
	Restriction, Condition for simultaneous SRS resource transmission in different SRS resource sets for beam management use case
	Not OK:HW, Samsung
OK with modification: OPPO
No consensus

	2-1
	SRS and PUCCH transmission across different CCs in intra-band CA
	Agreement

	2-2
	SRS+SRS on the same OFDM symbol in intra-band CA
	Not OK: ZTE, Huawei, Nokia

For further discussion:


	3-1
	Dropping rule between SRS and PUCCH
	Agreement

	3-2
	Dropping rule between aperiodic SRS and periodic/semi-persistent SRS


Qualcomm: It is important for UE implementation.
Samsung: eNodeB can avoid.
Huwai: enodeb sometimes overwrite aperiodic on peridoci/semi-persistent. Overwrite option is needed from network perspective.
Chariman: this is gnodeb ability of overwriting.
Huawei: first step is to dicsss prioritization rule. Then we can discuss symbol level or resource level aspect.
Samsung: this is corner case. UE doesn’t expect such case.

	OK: Nokia
OK to CMCC’s one with symbol level dropping: Qualcomm
Not OK: OPPO

Symbol level vs resource level dropping is new discussion point.

For further discussion
Huawei, Qualcomm needs offline especially with Samsung.

	4
	SRS triggering time restriction of N2+42


Samsung: UE feature AI treat only value. This case from misunderstanding. We need to discuss here.
Intel: we want to keep N2+42.
Huawei: regarding numerology, RAN1 spec already says minimum numerology.

Memo:Huawei is waiting Intel product team response.


	Discussed in UE feature: Qualcomm, Nokia, Samsung.
OK: OPPO,HW
Should be discussed in UE feature AI
Ericsson:42 is symbol? 
N2 numerology? 
Some company want to keep 42. fFS
For further discussion
For this issue, we need to offline F2F.

	5-1
	SRS resource mapping
	Agreement

	5-2
	SRS port mapping in a slot
	Agreement

	6-1
	SRS frequency domain allocation
	Agreement

	6-2
	SRS frequency domain shift vale
	Resolved with above DP6-1

	7
	PUCCH consists of beam failure request
	Agreement

	8
	Antenna port number definition
	Agreement

	9-1
	parameter 'SRS-SetUse' and reference TS correction and some editorial change
	Agreement

	9-2
	SRS after PUSCH in a slot,  multiplexing between SRS and PUCCH with aperiodic CSI report
	Agreement, Agreement

	10-1
	More clear description for DL CSI acquisition for T=R


Ericsson: T=R without constraint of “configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet and” is useful.
Qualcomm: To reduce UE complexity, the constraint is needed.



Sony discussed with Qualcomm. Is it possible to bring new UE feature?-> Qualcomm: New UE feature is big issue. If Ericsson want to keep flexibility , Qualcomm is OK.
	OK: Huawei, Qualcomm, OPPO, ZTE, LGE
Ericcson opposes.Many company said that  Offline agreement is missing.
For further discussion
Possible Agreement is being captured.
Qualcomm and OPPO needs to discuss with Ericsson.


	10-2
	More clear description for DL CSI acquisition for T=R
	Not OK: ZTE,HW,Samsung No consensus

	10-3
	More clear description for DL CSI acquisition for T=R

ZTE: T=R resource is configured as antenna switching, right? 
Companies are still thinking.
Therefore, no consensus at online.

	No enough comment
Possible Agreement
Is being captured.
Qualcomm needs to increase more supporting companies.


	11
	Simultaneous SRS transmission in the same symbol for  "Codebook" and "Antenna Switching" SRS-SetUse

Huawei: It is too complicated to mix symbol level.
Qualcomm: NR can transmit SRS for multiple purpose.
Qualcomm: power control is feasible.

LG: It is not needed.



	No enough comments
OK with Modification: Qualcomm
Possible Agreement
Is being captured.

Qualcomm/CMCC needs to talk with least  Huawei,LG


	12
	The same beam utilization for a SRS resource spanning multiple symbols
	(Not yet online)

Not OK: Sony, Qualcomm
(not yet online)

	13-1
	Timing for aperiodic SRS across different BWP


ZTE had provided company’s view “The TP seems OK since PDCCH and SRS may have different SCS”. But, in online, ZTE requested “more offline is needed”.


	OK:ZTE,OPPO,Nokia,
OK with modification: Qualcomm
Stable. Qualcomm modified OPPO’s TP.

ZTE opposed online
Possible Agreement
Is being captured.
We need to ask ZTE intention.

	13-2
	Triggered SRS resource transmissions associated with non-active BWPs
	(Not yet online)
Not OK: Sony,ZTE, OPPO, HW, Nokia
OK: Qualcomm

	14-1
	Capabilities for SRS antenna switching
	(Not yet online)
No enough comments

	14-2
	Capabilities for SRS carrier switching
	LS toRAN2
We need to discuss in online. There are two alternatives for reply to RAN2.

Discussed with DP1-1.
For further discussion (Min to coordinate)


	15
	Joint carrier and antenna switching
	(Not yet online)
LS toRAN
No enough comments

	16
	Correction in SRS carrier-based switching Type A
	(Not yet online)
Only HW is OK.

	17
	SRS resource sharing across SRS resource sets
	(Not yet online)
Only HW is OK.

	
	
	




· Discussion point 1-1: Restriction, Frequency domain resource restriction for antenna switching use case
Editorial

· Description:
LG proposes some restrictions of SRS resource configuration for antenna switching are needed.
Then, LG noticed some typos in TS38.214. LG provides TP for the restriction and typos together.

Main part of the LG’s text proposal
	If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured with SRS resources, in the same SRS resource set, with different values of higher layer parameters freqDomainPosition, freqDomainShift, freqHopping, groupOrSequenceHopping across the SRS resources.




Company’s comment
	Company Name
	Comments

	ZTE
	Seems unnecessary to introduce such restriction

	OPPO
	It seems gNB implementation can ensure the configuration.

	Qualcomm
	We would be OK to introduce restriction

	Nokia
	O.K. with this TP

	LGE
	Support, since use cases for other cases seem not be clear.




/**********************************
LG:
Text proposals on TS38.214

	6.2	UE reference symbol (RS) procedure
6.2.1 UE sounding procedure
---- Unchanged parts omitted ---
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 SRS- resourceType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].
---- Unchanged parts omitted ---
-	Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectivelyrespectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].
---- Unchanged parts omitted ---
In case of intra-band carrier aggregation, Aa UE shall not transmit simultaneously SRS resource(s) and PRACH. 
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.
6.2.1.1 UE SRS frequency hopping procedure
---- Unchanged parts omitted ---
6.2.1.2 UE sounding procedure for DL CSI acquisition
---- Unchanged parts omitted ---
-	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 slotOffsetslottOffset in each SRS-ResourceSet is different. Or, 
-	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 YY 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 '1T4R/2T4R,' 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 '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.
If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured with SRS resources, in the same SRS resource set, with different values of higher layer parameters freqDomainPosition, freqDomainShift, freqHopping, groupOrSequenceHopping across the SRS resources.
The value of Y is defined by Table 6.2.1.2-1.

6.2.1.3	UE sounding procedure between component carriers
---- Unchanged parts omitted ---
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 type 0 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 the SRS_capability [13, TS 38.306]. 
---- Unchanged parts omitted ---
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 SRS-SetUse 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', 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 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 SRS-SetUse set to 'antenna switching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
---- Unchanged parts omitted ---



 

***********************************/





· Discussion point 1-2: Restriction, Time domain behavior restriction of same type configuration between SRS resources in a Set 
Need to discuss
· Description: 
Huawei thinks there are no enough benefits to have different type configurations between the SRS resources in one set. Therefore, time domain behavior restriction is needed to simplify the UE behavior such as aperiodic triggering, semi-persistent activation/deactivation. The restriction is to use same type configuration between SRS resources in a resource set.

Modified Huawei’s proposal:
Text proposal on SRS resource configuration in 38.214 version 15.2.0 

	< Start of the text proposal >
6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol 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 later 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 SRS-SetUse. When the higher layer parameter SRS-SetUse 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 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 sets. 
< Unchanged parts are 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 11.4 of [6, TS 38.213].
< End of the text proposal >






/***
Old proposal:
	< Start of the text proposal >
6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol 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 later 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 SRS-SetUse. When the higher layer parameter SRS-SetUse 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 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 sets. 
< Unchanged parts are omitted >
The UE is not expected to be configured with different time domain behavior of SRS resource(s) in the same SRS resource set and of the 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 11.4 of [6, TS 38.213].
< End of the text proposal >


***/

Company’s comment
	Company Name
	Comments

	ZTE
	Is it possible to remove the higher layer parameter ‘resourceType’ configured within SRS resource since it is configured within SRS resource set as well ? If not, the above TP can be agreed.

	HW
	To answer ZTE’ question, in our understanding it can be much easier to restrict unnecessary SRS configurations in RAN1 spec instead to revisit RAN2 RRC signaling design, given current progress. That’s reason that we propose here.  Thanks.   
Thanks for the question. Please find new TP in blue here: 
“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.”


	Qualcomm
	We are in general OK with HW proposal. Sending LS to RAN2 for an issue that can handled internally in RAN1 is a preference. 
However, I am confused with the TP: it says twice “in the same SRS resource set” and “of the same SRS resource set”. It doesn’t seem correct wording. Can it be clarified further?

	Nokia
	Fine with either TP or ZTE’s proposal, but slightly prefer TP

	Samsung
	Similar view with QC. We’re wondering the intention of the overlapping part as well.

	LGE
	We are ok in general. Also, the title of section 6.2 “6.2 UE reference symbol (RS) procedure” should also be corrected as “6.2 UE reference signal (RS) procedure”.




/**********************************
Huawei:
In 38.331, there are time behaviour of SRS in both resource set level, and resource level, as listed below.
SRS-ResourceSet ::= 					SEQUENCE {
	…
	resourceType							CHOICE {
		aperiodic								SEQUENCE {
			aperiodicSRS-ResourceTrigger			INTEGER (1..maxNrofSRS-TriggerStates-1),
			csi-RS									NZP-CSI-RS-ResourceId									
		OPTIONAL, 	-- Cond NonCodebook
			slotOffset								INTEGER (1..32)											
		OPTIONAL,	-- Need S
			…
		},
		semi-persistent							SEQUENCE {
			associatedCSI-RS						NZP-CSI-RS-ResourceId										
	OPTIONAL, -- Cond NonCodebook
			…
		},
		periodic								SEQUENCE {
			associatedCSI-RS						NZP-CSI-RS-ResourceId										
	OPTIONAL, -- Cond NonCodebook
			…
		}
	},
SRS-Resource ::= 						SEQUENCE {
	…
	resourceType							CHOICE {
		aperiodic								SEQUENCE {
			…
		}, 
		semi-persistent							SEQUENCE {
			periodicityAndOffset-sp						SRS-PeriodicityAndOffset,
			…
		},
		periodic								SEQUENCE {
			periodicityAndOffset-p						SRS-PeriodicityAndOffset,
			…
		}
	},
	…
}
We don’t see enough benefits to have different type configurations between the SRS resources in one set. Moreover, aperiodic SRS is triggered at set wise, and semi-persistent SRS is activated/de-activated at set wise. Therefore, if one SRS resource set contains SRS resources with different types, the UE behaviour of aperiodic triggering, semi-persistent activation/de-activation will be quite complicated. To avoid the situation, we can simply restrict that, the time domain behaviour should be configured as the same type of the SRS resource set and the SRS resource in the set. 
***********************************/


· Discussion point 1-3:  Restriction,Condition for simultaneous SRS resource transmission in different SRS resource sets for beam management use case.
Need to discuss

· Description:
ZTE think that three conditions such as same time domain behavior between SRS resources are needed for simultaneous SRS resource transmission in different SRS resource sets for beam management use case.

-within the same BWP
-same time domain behavior
- all or none of these SRS resources are configured with the higher layer parameter spatialRelationInfo

ZTE:
TP2 for section 6.2.1 in 38.214

	6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher later 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 SRS-SetUse. When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’, only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’, the SRS resources in different SRS resource sets within the same BWP can be transmitted simultaneously if these SRS resources have the same time domain behavior and if all or none of these SRS resources are configured with the higher layer parameter spatialRelationInfoThe SRS resources in different SRS resource sets 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.
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 ehavior of SRS resource configuration as indicated by the higher layer parameter SRS- resourceType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p  or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE shall not expect 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 and , as defined by the higher layer parameter freqHopping and described in Subclause 6.4.1.4 of [4, TS 38.211].

-	Frequency hopping bandwidth, , 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 to align SRS allocation to 4 PRB grid, 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 can be an SS/PBCH block, CSI-RS or an SRS configured on the same or different component carrier and/or bandwidth part as the target SRS. The higher layer parameter spatialRelationInfo is configured for all or none of the SRS resources of an SRS resource set.






Company’s comment
	Company Name
	Comments

	OPPO
	The last sentence is sufficient.

	HW
	The restriction in spec is not needed right now, since the same SRS time behaviour can be maintained by the dropping rule in discussion point 3-2. And the configuration related to spatialRelationInfo is up to gNB. 

	Qualcomm
	We are OK with the TP. 

	Samsung
	Agree with HW. We don’t think this is an essential correction. Given that the simultaneous transmission of different SRS resource sets was agreed by taking into account multi-panel Ues, all the suggested restriction seems can be handled by UE/gNB implementations.




/**********************************
ZTE:
Proposal 1: When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’ for some SRS resource sets within one CC, if all resources in all of these SRS resource sets are configured either with spatialRelationInfo or without spatialRelationInfo, and have the same time domain behavior, the SRS resources in different SRS resource sets among these resource sets can be transmitted simultaneously.
In addition, it is obvious that all or none of the SRS resources within an SRS resource set should be configured with the higher layer parameter spatialRelationInfo. In other words, the case that some resources of an SRS resource set is configured with spatialRelationInfo but the other resources is not configured with spatialRelationInfo is not allowed.
***********************************/




· Discussion point 2-1:  SRS and PUCCH transmission across different CCs in intra-band CA 
Editorial
· Description:
In the previous meeting, following agreement was made in AI UCI multiplexing. 

	Agreement in RAN1#93
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA
· Note: no spec change is needed. 
· Parallel SRS and PUCCH/PUSCH transmissions across CCs is supported in inter-band CA. 
· Note: if case parallel SRS and PUCCH/PUSCH is supported, the SRS resource does not belong to a set which is for antenna switching, if the SRS resource set for antenna switching has more than one SRS resource (T < R)
· Supporting of this feature is subject to UE capability which is a separate capability





It doesn’t say PUCCH 1,3 or 4. It just says PUCCH. Huawei think SRS spec needs to be changed based on the agreement. So, format 1, 3 or 4 should be removed from 38.214 SRS specification.

Proposal from Huawei:
Text proposal on SRS rule in 38.214 version 15.2.0 
	< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	OK

	OPPO
	OK, and PUCCH format 0,2 with aperiodic CSI report should also be deleted.

	HW
	OK

	Qualcomm
	OK. Agree also with OPPO. Short PUCCH with A-CSI report is not in the specification of NR Rel-15.

	Nokia
	O.K.

	Samsung
	OK

	LGE
	OK




/**********************************

***********************************/


· Discussion point 2-2:  SRS+SRS on the same OFDM symbol in intra-band CA


For further discussion:
Simultaneous SRS transmission on a different CC in intra-band or inter-band CA

Most companies have a concern about beam management. Beam management can transmit simultaneous transmission already. 
Qualcomm want to focus on antenna switching.
There was no enough discussion online. Qualcomm explains their intention.
New description is needed instead of above and Qualcomm’s original TI.


· Description:

Qualcomm want to discuss simultaneous SRS transmission on a different CC in intra-band or inter-band CA.

Qualcomm:
Proposal : The UE is not expected to be configured on the same OFDM symbol with more than one SRS resource across different CC in intra-band CA unless all the following conditions are satisfied:
· the same spatial QCL is configured to all resources, when applicable
· the SRS resources are fully overlapped in time domain

Company’s comment
	Company Name
	Comments

	ZTE
	In the current spec., there is following description.
When the higher layer parameter SRS-SetUse 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 can be transmitted simultaneously
In one BWP, if two SRS resources with the same spatialrelationinfo can transmit simultaneously as first sub-bullet of Qualcomm’s proposal, why do we restrict two SRS resources with different spatialrelationinfo since the UE has such ability after all.
So we suggest focus if two SRS resources can be transmitted in one BWP first.

	HW
	Agree with ZTE. At least for supporting UL multiple panel and UL BM, there is no such restriction needed in Rel-15.  

	Qualcomm
	Can we focus on SRS other than UL BM for this proposal? Specifically, SRS for codebook, non-codebook, and antenna-switching. 
Especially for SRS for antenna switching, this discussion is related to Discussion point 14-1, because for SRS for antenna switching, the UE should not expected to follow inconsistent transmissions related to antenna switching (similar to antenna switching for LTE and the capability that the UE informs which “bands are switched together”). 


	Nokia
	At least of BM, we would not need such restriction

	Samsung
	Similar view with ZTE. Not sure for the additional restrictions for now.

	
	




/**********************************
Qualcomm:
The following agreement was made the previous meeting:

	Agreements:
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA
· Note: no spec change is needed. 
· Parallel SRS and PUCCH/PUSCH transmissions across CCs is supported in inter-band CA. 
· Note: if case parallel SRS and PUCCH/PUSCH is supported, the SRS resource does not belong to a set which is for antenna switching, if the SRS resource set for antenna switching has more than one SRS resource (T < R)
· Supporting of this feature is subject to UE capability which is a separate capability




A topic that has not been discussed yet is the simultaneous transmission of SRS with SRS on a different CC in intra-band or inter-band CA. In light of the proposal in SRS for antenna switching (Section 4.1.1), we make the proposal:


***********************************/



· Discussion point 3-1:  Dropping rule between SRS and PUCCH
Editorial
· Description:
Huawei proposes to modify the description regarding SRS dropping rule as follows. 
In the dropping rule description, there’s the term “semi-persistent or periodic PUCCH”, which is not defined before. The intention may be to describe the PUCCH carrying semi-persistent or periodic CSI report(s), which is already captured. So, Huawei proposes to delete the time behavior of PUCCH.

From Huawei
Text proposal on SRS rule in 38.214 version 15.2.0
	< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
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 11.4 of [6, TS 38.213].
For PUCCH formats 0 and 2, 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) or if aperiodic SRS is configured and PUCCH consists of beam failure request. 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 semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	Agree

	HW
	OK

	Qualcomm
	OK

	Nokia
	OK

	Samsung
	OK

	LGE
	OK




/**********************************

***********************************/
[bookmark: _Hlk514328297]
· Discussion point 3-2:  Dropping rule between aperiodic SRS and periodic/semi-persistent SRS

For further discussion
Dropping rule between aperiodic SRS and periodic/semi-persistent SRS
If a dropping rule cannot be agreed upon, handling of the collision case is left up to UE implementation

Huawei, Qualcomm needs offline especially with Samsung.

         Support: ZTE/Huawei/CMCC
         Qualcomm: is neutral but need a decision of either way 
         Samsung: DP #4 for slot offset is related to dropping rule here. If default value of 0 can be removed, i.e. slot offset for aperiodic SRS is always configured; we can be more open to DP #3-2.  

Offline conclusion:
         Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS
o   Further discuss whether dropped SRS resource shall be at symbol level or resource level




· Description:
Huawei proposes new priority rule between aperiodic SRS and periodic/semi-persistent SRS. Huawei think aperiodic SRS should be prioritized toward periodic/semipersistent SRS.
CMCC also proposes same rule. Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS resources.

Hawei: Aperiodic SRS resources > Semi-persistent SRS resources , Periodic SRS 
CMCC: Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS


Huawei
Text proposal on SRS triggering in 38.214 version 15.2.0 
	< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType configured as aperiodic is triggered on the OFDM symbol containing periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping with the symbol.
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.
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	When colliding, does the proposal suggest only dropping the overlapping symbol ? If one Periodic SRS resource 0 with 4 symbols, e.g. on symbol #10,11, 12, 13 and another AP SRS resource 1 with 1 symbol e.g. on symbol #12 collides, only dropping symbol 12 for resource 0 is weird.

	OPPO
	We think gNB should avoid the collision case. 

	HW
	To reply ZTE’s question: 
we suggest to define resource-level dropping so that a periodic SRS resource with one/multiple symbols will be dropped as a whole, even if one (or more) OFDM symbol between two SRS resources is overlapped. 
To reply OPPO’s question:
May not be always feasible given that AP and P SRS in general have different purpose of sounding and configurations of T/F resource. Therefore, allowing it happen will help gNB to prioritize AP SRS transmission, similar with AP CSI reporting.  

	Qualcomm
	After further offline discussion we understand the proposal from Huawei and we are supportive of the following: AP-SRS > SP-SRS > P-SRS, and the dropping rule is applied on the symbol level (to maintain consistency with the way sPUCCH / SRS collisions are handled).

	Nokia
	O.K. to put higher priority on A-SRS than the others

	
	




/**********************************
Huawei:
Another issues is SRS and SRS collision. With current spec, the gNB’s able to trigger an aperiodic SRS resource which collides with periodic SRS configuration. If aperiodic SRS and periodic SRS can be transmitted on the same symbol, there needs to be power scaling rule for them. The scaling rule can be complicated to handle partial overlapping case. After power scaling, there could be power change among one SRS resource set, or between OFDM symbols. There’s transient period defiend in RAN4 to handle power changing between symbols. Then with transient period, SRS resources with scaled power will have worse performance. 
If multiple SRS resources are configured in the periodic SRS resource set, for codebook/non-codebook/beam management, they can provide more options for PUSCH or other channel transmission, or higher rank transmission. Thus, even some of the SRS resources is omitted, others still can work properly. In case of SRS antenna switching resources, if only some resources in the set is transmitted, the gNB cannot recover full channel, but it can still schedule PDSCH with partial channel for lower rank transmission. In that sense, the remaining SRS resources can still provide some information for DL scheduling. To conclude, the periodic SRS resources can be abandoned only on the symbols where aperiodic SRS resources owns higher priority. 

CMCC:
Proposal 1: If a UE is single panel, in case different time domain behaviors of  two SRS resources transmissions would occur in the same symbol, the UE shall only transmit the higher priority SRS resources. The SRS resources transmission priority rules can be defined as: Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS resources. 
***********************************/
[bookmark: _Hlk522485778]
· Discussion point 4:  SRS triggering time restriction of N2+42

For further discussion
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+42 symbols
· Where the symbol duration is for subcarrier spacing that is the minimum of PDCCH subcarrier spacing and SRS subcarrier spacing


Samsung: This(Discussion point 4) is related to dropping rule.  TS 331, Optional case, value =0 is problem.
LS to RAN2 may be needed.

         Support to remove 42: 
o   Ericsson/Samsung/HW/Hisilicon/ZTE/LGE/QC(FFS for NCB PUSCH with CSI-RS configured, prefer N2+42) 

Offline conclusion:
         Slotoffset for aperiodic SRS triggering shall be always configured in SRS-ResoureSet
o   Send LS to RAN2 to clarify that slotOffset configured in SRS-ResourceSet cannot be absent  
         Agree with  that the minimal time internal between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols, as a working assumption 
o   Further discussion about the minimal time between triggering DCI and SRS, if CSI-RS is configured for NCB PUSCH



· Description:
Regarding SRS triggering time, Huawei think there is misunderstanding N2+42. (N2,42) are value range.
For minimal vale, N2 is enough.



Huawei:
Text proposal on SRS triggering in 38.214 version 15.2.0
	< Start of the text proposal >
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). 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 + 42.
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	OPPO
	Agree, N2+42 is unnecessary.

	HW
	OK. We shouldn’t use N2+42 to constraint all use cases of aperiodic SRSs, since the gap of 42 symbols is used between AP-CSI-RS and AP SRS for NCB PUSCH. 
AP SRS slotoffset is supported with 1..32 in 331. 		

	Qualcomm
	Maybe this should be firstly discussed in the UE feature. This is where this agreement was made, and if needed it should be clarified there. 

	Nokia
	Agree to Qualcomm

	Samsung
	Agree with QC.
If we simply remove “+42”, then given that N2 value can be either 10 (for UEs with PUSCH timing capability 1) or 5 (for UEs with PUSCH timing capability 2) all UE should prepare aperiodic SRS transmission within a single slot regardless of their capability. Furthermore, we should note that gNB can omit to signal higher layer parameter slotoffset for aperiodic SRS, which means the slot offset between AP SRS triggering and AP SRS transmission will be assumed as the default value, 0. One simple solution to resolve this issue is to have the following revision:
< Start of the text proposal >
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). 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 + 42. The UE with PUSCH timing capability 1 expects to be signaled with the higher layer parameter slotOffset for aperiodic SRS.
< End of the text proposal >




/**********************************
Huawei:
In current spec, any aperiodic SRS resource triggering time is restricted as N2+42. The number will affect the aperiodic performance. Here 42 is the time interval from CSI-RS reception to SRS transmission, to make sure that the UE can calculate SRS precoders from CSI-RS before SRS transmission. It’s only for SRS used for non-codebook based transmission. Thus the value 42 should not be applied to all SRSs. 
According to the history of discussion, there’s actually misunderstanding of the SRS triggering time interval. In RAN1 Ad-Hoc meeting in Jan. 2018[3], in agreed UE feature, the UE capability of SRS which is the minimum value between DCI triggering and A-SRS transmission, takes the value range as N2, which is the PUSCH preparation time. Then in RAN1#92 meeting [4], when non-codebook transmission is considered, the value 42 is added as another candidate value into the range [5][6]. The previous change of UE feature is listed below. Actually it mean two values (N2, 42) are considered for the value range, but not N2+42.
	#
	Feature group
	Components
	RAN WG recommendation

	2-54
	SRS transmission
	4. Minimum time interval, N in unit of symbols, between DCI triggering and A-SRS transmission, candidate value range is the same as that of N2   
Note: there is a minimal timing (42 symbols) between A-CSI-RS reception and updating of A-SRS precoding 
2. Maximum number of simultaneous transmitted SRS resources at one symbol, 
	candidate value range is the same as that of N2 plus 42. Mandatory without capability signaling


In later discussion, feature 2-54 is deleted, and 42 restriction is already captured in the non-codebook based UL transmission section. For a minimal value among all the SRS use cases, N2 should be enough, which is aligned with PUSCH timing. The related text proposal is given as follows:
***********************************/

· Discussion point 5-1:  SRS resource mapping
Editorial
· Description:
Huawei proposes editorial change to reduce redundant wording regarding SRS symbol location.

Huawei:
Text proposal on  SRS in 38.214 version 15.2.0 
	< Unchanged parts are omitted >

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols a location within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource.
< Unchanged parts are omitted >
6.2.1.1	UE SRS frequency hopping procedure








A UE may be configured to transmit an SRS resource on  adjacent symbols within the last six symbols of a slot, where all antenna ports of the SRS resource are mapped to each symbol of the resource. For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped in each of the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within as SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in Subclause 6.4.1.4 of [4, TS 38.211], all antenna ports of the SRS resource in each slot are mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns=4, R=2), all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the two pairs is according to the SRS hopping parameters , and .
< Unchanged parts are omitted >
6.2.1.3	UE sounding procedure between component carriers
< Unchanged parts are omitted >
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 type 0 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 the SRS_capability [13, TS 38.306]. 
< End of the text proposal >






Company’s comment
	Company Name
	Comments

	ZTE
	OK

	HW
	OK

	Qualcomm
	OK

	Nokia
	OK

	Samsung
	OK

	LGE
	OK




/**********************************
***********************************/


· Discussion point 5-2:  SRS port mapping in a slot
Need to discuss

· Description:
ZTE think there is an ambiguous description regarding SRS port mapping in case of  R(repetition)=Ns(symbol number). 
The point is whether “when frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers” is suitable escription or not.

Company’s comment
	Company Name
	Comments

	Qualcomm
	Does not seem to be essential, I don’t see what is the ambiguity in the current specification. 

	Nokia
	The necessity is unclear

	ZTE
	To reply Qualcomm and Nokia: in the current 214, all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers. However, in 211, port 1000 and 1002 may map on different subcarriers with port 1001 and 1003 as following formula. So 211 and 214 are contradicted.





ZTE:
For section 6.2.1.1in 38.214
	6.2.1.1	UE SRS frequency hopping procedure








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



A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured  adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across two pairs of R adjacent OFDM symbols, when frequency hopping is configured with R=2. AllEach of the antenna ports of the SRS resource isare mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.


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




/**********************************
ZTE:

In RAN1 #92bis meeting, a working assumption was confirmed that NR supports the case that different ports of one 4-port SRS resource have different comb offsets, and it was captured in TS 38.211 [1]. It means different SRS ports can be mapped on different subcarriers. However, in the section 6.2.1.1 of TS 38.214 [2], there is a description that when frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers. Therefore, there is ambiguous description between TS 38.211 and TS 38.214. In our view, the intention of 38.214 is to say each antenna port instead of all ports is mapped in all the  symbols to the same set of subcarriers. Therefore, we provide the following TP.
***********************************/




· Discussion point 6-1:  SRS frequency domain allocation
EditorialS

· Description:
Huawei think whether CRB based or PRB based should be clearly described to allocate SRS resource in frequency domain.

Huawei:
Text proposal on SRS resource configuration in 38.211 version 15.2.0 
	< Start of the text proposal >
6.4.1.4	Sounding reference signal
< Unchanged parts are omitted >

The frequency-domain starting position  is defined by


where 





The frequency domain shift value  adjusts the SRS allocation to align with the common resource block grid within multiples of four-PRB granularity 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 transmisisonComb in the SRS-Config IE and  is a frequency position index.
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	Since the 4 PRB granularity is already present in the formula nb, so we propose to remove the motivation of nshift as following

The frequency domain shift value  adjusts the SRS allocation to align with the common resource block grid in multiples of four and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE

	HW
	We are also fine and agree with ZTE’s suggestion since the orthognality of SRS, if the NW needs, is from the network perspective. Original agreement is attached. 
Agreement: The frequency domain starting position of a SRS allocation (analogous to K0_P in LTE) is UE specifically configurable such that it is aligned on a common grid with 4 PRB granularity defined on a wideband CC from network perspective
Note: This can enable alignment of SRS resources of different UEs with partially overlapped BWPs multiplexed on the same comb



	Qualcomm
	This description is part of an agreement, and it should be kept. The agreement was referring to CRB grid (wideband CC from network perspective). 

	Samsung
	Agree with QC.




/**********************************

Huawei:
In RAN1# 90bis [7], it’s agreed that,
Agreement: The frequency domain starting position of a SRS allocation (analogous to K0_P in LTE) is UE specifically configurable such that it is aligned on a common grid with 4 PRB granularity defined on a wideband CC from network perspective
Note: This can enable alignment of SRS resources of different Ues with partially overlapped BWPs multiplexed on the same comb
The frequency offset is to align SRS of different Ues on common grid with 4PRB granularity. It’s not to restrict all SRS resource on CRBs which are indexed in multiples of four. With current spec description, SRS starting at CRB indexing 2, 6, 8, etc. is not allowed. Then for some system bandwidth configuration, there’s a risk that some PRBs would not be sounded. Therefore, to better capture the agreement, we propose the text proposal. 



Sony added following reference Regarding PRB and CRP
	38.211
4.4.4.4	Physical resource blocks





Physical resource blocks are defined within a bandwidth part and numbered from 0 to  where  is the number of the bandwidth part. The relation between the physical resource block  in bandwidth part  and the common resource block  is given by



where  is the common resource block where bandwidth part starts relative to common resource block 0.




***********************************/


· 
Discussion point 6-2:  SRS frequency domain shift vale 
Editorial

· Description:

Nokia think that additional explanation for the frequency domain shift vale  is needed.  Whether n shift is CRB based or PRB based should be clearly described. This is related previous discussion point.


Nokia
Propoal for Subclause 6.4.1.4.3 of TS38.211.  

	------------------------------Text proposal on Subclaus 6.4.1.4.3 in [TS38.211]--------------------------------------
< Unchanged parts are omitted >

The frequency-domain starting position  is defined by


where 





The frequency domain shift value  adjusts the SRS allocation to align with the common resource block grid in multiples of four and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE.  is PRB with . The transmission comb offset  is contained in the higher-layer parameter transmisisonComb in the SRS-Config IE and  is a frequency position index.
< Unchanged parts are omitted >
--------------------------------------------------- End of Text Proposal -----------------------------------------------






Company’s comment
	Company Name
	Comments

	ZTE
	Ok to use common resource block 0

	Qualcomm
	It is clear already because it uses the value “k”. “k” is the subcarrier indexing corresponding to CRB. (Section 4.4.4.3). We could add the same statement as in CSIRS text (the reference point for k=0 is subcarrier 0 in common resource block 0) if companies think its confusing. 

	Nokia
	OK with the TP
Response to Qualcomm’s comments: For CSI-RS, we have more clear description that ‘k’ corresponds to CRB, 
‘The reference point for [image: ] is subcarrier 0 in common resource block 0.‘ (session 7.4.1.5.3, TS38.211)
Though ‘k’ is captured in one session that it is counted from CRB grid, k is rather a popular parameter frequently used and more clear description as done for CSI-RS would be preferred to avoid the uncertainty.

	
	




/**********************************
Nokia:
In NR, gNb configure BWPs within each CC, and most channel/RS configured within active BWP. For the UE clearly understand the frequency location of resources configured for channel/RS, the location of each configured resource should be indicated by utilizing PRB index which is defined within BWP, or be described according to common resource grid.
For example, frequency location of CSI-RS is indicated according to common resource as shown below in Subclause 7.4.1.5.3 of [TS 38.211] 

[image: ]
According to the same reason, we suggest to clearly describe whether the value of index  which indicates the starting location of SRS is counted as difference from common resource block 0 or from PRB=0 which means resource block of lowest frequency within PRB. 

[image: ]
<Figure 1. Two possible way of understanding  in current text>
[image: ]
Considering that all other parameters related to determine resource block location of SRS is a multiple of 4 and the purpose of  is to adjusts the SRS allocation to align with the common resource block grid in multiples of four,  would be always a multiple four if it is referred from the common resource block 0. To be better aligned with related description of high layer parameter freqDomainShift in the SRS-Config IE, we suggest  to be counted from PRB=0. 



Sony added following reference Regarding PRB and CRP
	38.211
4.4.4.4	Physical resource blocks





Physical resource blocks are defined within a bandwidth part and numbered from 0 to  where  is the number of the bandwidth part. The relation between the physical resource block  in bandwidth part  and the common resource block  is given by



where  is the common resource block where bandwidth part starts relative to common resource block 0.



***********************************/




· Discussion point 7:  PUCCH consists of beam failure request
Editorial

· Description:
Vivo think that since there is no description on how PUCCH based beam failure request work, the description regarding PUCCH consists of beam failure request should be removed.

Company’s comment
	Company Name
	Comments

	ZTE
	OK

	OPPO
	OK

	Qualcomm
	OK

	Samsung
	OK




Vivo:
Text Proposal
	TS 38.214 V15.2.0 (2018-06)
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
For PUCCH formats 0 and 2, 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) or if aperiodic SRS is configured and PUCCH consists of beam failure request. 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 semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only.
< Unchanged parts are omitted >





/**********************************

Vivo:
In current link recovery procedures, only PRACH based beam failure request transmission is supported. Though PUCCH based beam failure request transmission has been agreed in Rel-15, however, there is no agreement yet on how does PUCCH work. Consequently, PUCCH based beam failure request transmission related description should be removed from current specification.
Proposal 6:
· The following text proposal about collision between aperiodic SRS and PUCCH consists of beam failure request should be removed from current specification TS 38.214. 
***********************************/

· Discussion point 8:  Antenna port number definition
Editorial

· Description:
Fujitsu proposes more clear description regarding antenna port number definition
In TS38.211

  Instead of 


Fujitsu:
Text proposal for TS 38.211
	-------------------- Start of text proposal----------------------------
6.4.1.4.1	SRS resource
An SRS resource is configured by the SRS-Resource IE and consists of



-	 antenna ports , where , and where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports

-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping




-	, the starting position in the time domain given by  where the offset counts symbols backwards from the end of the slot and is given by the field startPosition contained in the higher layer parameter resourceMapping and 	Comment by 作成者: K should probably be removed. Currently startPosition in TS 38.331 can take any value between 0 and 5.

-	, the frequency-domain starting position of the sounding reference signal
---------------------end of text proposal------------------------------





Company’s comment
	Company Name
	Comments

	Qualcomm
	Not essential, it is clear already.

	Nokia
	Seems not necessary




/**********************************
***********************************/




· Discussion point 9-1:  parameter ‘SRS-SetUse’ and reference TS correction and some editorial change.
Editorial

· Description:

Both CATT  and OPPO suggest

-parameter ‘SRS-SetUse’ in 38.214 should be removed in 38.214(section 6.2.1 ,section 6.2.1.3) because the ‘SRS-SetUse’ doesn’t exist in reference TS.

CATT suggests 

-reference TS regarding SRS request table should be changed from 38.213 to 38.212 in 38.214(Section 6.2.1).
- Minor editorial correction.



CATT Text Proposal and Samsung added correction near 6.2.1 

	TP for 38,214
<<<<<<<<<<<<< start  >>>>>>>>>>>>>>>>>>
6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher laterlayer 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 SRS-SetUseusage. When the higher layer parameter SRS-SetUseusage 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 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.
-	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 eriodic of SRS resource configuration as indicated by the higher layer parameter SRS- resourceType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p  or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE shall not expect 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 and , as defined by the higher layer parameter freqHopping and described in Subclause 6.4.1.4 of [4, TS 38.211].

-	Frequency hopping bandwidth, , 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 to align SRS allocation to 4 PRB grid, 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 can be an SS/PBCH block, CSI-RS or an SRS configured on the same or different component carrier and/or bandwidth part as the target SRS.
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying a location within the last 6 symbols of the slot. 
When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.
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 ‘periodic’:
-	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, if the higher layer parameter spatialRelationInfo containing 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. 
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 ‘semi-persistent’:
-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from slot The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from slot 
-	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, 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.
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active when SRS resource configuration is activated, otherwise it is considered suspended.
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). 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 + 42.
-	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. 
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 11.47.3 of [56, TS 38.2123].
For PUCCH formats 0 and 2, 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) or if aperiodic SRS is configured and PUCCH consists of beam failure request. 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 semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 
In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.
In case of intra-band carrier aggregation, AaUE shall not transmit simultaneously SRS resource(s) and PRACH. 
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.

<<<<<<<<<<<<<<<<,end >>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
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 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 type 0 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 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 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 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 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 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 SRS-SetUseusage 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 SRS-SetUseusage 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 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 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 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/PUCCH/PUSCH across component carriers in different bands subject to UE’s capability.
<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>







Company’s comment
	Company Name
	Comments

	Sony
	TS38.331 refers TS 38.214 as follows. TS38.331 explains SRS-SetUse is similar to ‘usage’ in 38.331. If we changes the part in 38.214, RAN2 needs to change 38.331.
usage
Indicates if the SRS resource set is used for beam management vs. used for either codebook based or non-codebook based transmission. Corresponds to L1 parameter ‘SRS-SetUse’ (see 38.214, section 6.2.1)



	Samsung
	Seems that we need some additional corrections as follows:

6.2.1 UE sounding procedure
The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with [image: cid:image001.png@01D43873.5F967F40]SRS  resources (higher laterlayer 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 SRS-SetUseusage in SRS-ResourceSet. When the higher layer parameter usageSRS-SetUse 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 can be transmitted simultaneously.




/**********************************
CATT:
In this section, few corrections are suggested and it is pointed out that two higher layer parameters mentioned in 38.214 do not exist in the referenced TS. SRS request table is removed from 38.214 and referenced to 38.213, however in latest version of specs this table is put in 38.212, thus the reference TS is corrected as well.


OPPO:
In this section, we provide some correction to SRS description in 38.214 as below:
· Some parameter is not consistent with 38.331.

***********************************/


· Discussion point 9-2:  SRS after PUSCH in a slot,  multiplexing between SRS and PUCCH with aperiodic CSI report
Editorial

· Description:

OPPO’s text proposal is including following three parts. We need check second and third bullet.

· Some parameter is not consistent with 38.331.   <= Sony: This part is similar to previous Discussion point. We should discuss this in previous discussion point.
· When PUSCH and SRS are transmitted in the same slot, SRS can only be allocated after PUSCH and DMRS. The current description would lead to misunderstanding that before PUSCH is also allowed.
· It was agreed that aperiodic CSI report in PUCCH format 0 and 2 is not supported in Rel-15. Then the multiplexing between SRS and PUCCH carrying aperiodic CSI report doesn’t need to be captured in specification. 



OPPO:

	
/************************ Start of Text Proposal for 38.214 **************************/
6.2.1	UE sounding procedure
The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with [image: ]SRS resources (higher later 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 SRS-SetUseusage. When the higher layer parameter SRS-SetUseusage 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 can be transmitted simultaneously.
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 eriodic of SRS resource configuration as indicated by the higher layer parameter SRS- resourceType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].
/************************ Omitted part **************************/
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying a location within the last 6 symbols of the slot. 
When PUSCH and SRS are transmitted in the same slot, the UE may can only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.
/************************ Omitted part **************************/
For PUCCH formats 0 and 2, 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) or if aperiodic SRS is configured and PUCCH consists of beam failure request. 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 semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 
In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.
In case of intra-band carrier aggregation, aAaUE  UE shall not transmit simultaneously SRS resource(s) and PRACH. 
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.
/************************ End of Text Proposal for 38.214 **************************/
6.2.1.3	UE sounding procedure between component carriers
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 SRS-SetUseusage 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 usageSRS-SetUse set to ‘antenna switching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.






Company’s comment
	Company Name
	Comments

	Sony
	


	Qualcomm
	Agree

	
	




/**********************************
***********************************/

· Discussion point 10-1:  More clear description for DL CSI acquisition for T=R 

For further discussion
Discussion point 10-1:  More clear description for DL CSI acquisition for T=R

Ericsson: T=R without constraint of “configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet and” is useful.
Qualcomm: To reduce UE complexity, the constraint is needed.

Qualcomm and OPPO needs to discuss with Ericsson.


· Description:
OPPO,ZTE  and Qualcomm think that additional description “different value for the higher layer parameter resourceType(aperiodic, periodic, semi-persistent) in SRS-ResourceSet” is needed on UE sounding procedure for DL CSI acquisition for T=R to make UE behavior clear.


OPPO:

	
/************************ Start of Text Proposal for 38.214 **************************/
6.2.1.2	UE sounding procedure for DL CSI acquisition
-	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 slottOffset in each SRS-ResourceSet is different. Or, 
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet and each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
/************************ End of Text Proposal for 38.214 **************************/






Company’s comment
	Company Name
	Comments

	HW
	Slightly prefer OPPO version if have to, or no restriction at all (means no change), since T=R is done by single SRS resource. 


	Qualcomm
	OK with the OPPO’s TP. To HW: when this topic was discussed, this was the compromise that occurred, and for the T=R this constraint was clearly not added by mistake. 

	LGE
	Agree with Qualcomm, also for the consistency of specification. OPPO’s TP is preferred.




/**********************************
OPPO:
For case of T=R, up to SRS resource sets each with one SRS resource can be configured to a UE. However, the motivation to introduce two SRS resource sets for DL CSI is for different time behavior (periodic, semi-persistent or aperiodic). Without this restriction, if gNB configure two SRS resources with the same time behavior and different number of SRS ports (e.g. 2 and 4), the T=R would not be satisfied and the UE behavior is unclear.
	
/************************ Start of Text Proposal for 38.214 **************************/
6.2.1.2	UE sounding procedure for DL CSI acquisition
-	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 slottOffset in each SRS-ResourceSet is different. Or, 
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet and each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
/************************ End of Text Proposal for 38.214 **************************/





ZTE:
In RAN1#93 meeting, at most two types of time domain behavior of SRS resource sets were agreed in offline discussion for antenna switching including the case T=R, wherein one is aperiodic, the other is either eriodic or semi-persistent. However, it seems not clear enough in the current 38.214. Therefore, we provide the following TP.
Section 6.2.1.2 in 38.214
	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 (‘1T2R’, ‘2T4R’, ‘1T4R’, ‘1T4R/2T4R’, or ‘T=R’):
-	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
-	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 slottOffset in each SRS-ResourceSet is different. Or, 
-	For ‘T=R’,up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, and each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
If two SRS resource sets are configured with a different value for the higher layer parameter resourceType in 
SRS-ResourceSet set, one should be aperiodic and the other should be either eriodic or semi-persistent.





Qualcomm:
The ‘T=R’ mode operation allows up to 2 SRS resource sets without restriction on the resourceType, while in the remaining 3 modes of operation, there is restriction that the multiple SRS resource sets cannot have the same resourceType. 

Proposal 9: Clarify in the ‘T=R’ mode of operation that the 2 SRS resource sets shall be configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set.
	Text proposal for 38.214 Section 6.2.1.2
…
-	up to two SRS resource sets each with one SRS resource configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where the number of SRS ports for each resource is equal to 1, 2, or 4.
…



***********************************/


· Discussion point 10-2:  More clear description for DL CSI acquisition for T=R 

· Description:
The constraint of “One SRS resource set with one SRS resource” is applied only T=R. 
Qualcomm want to describe that  one SRS resource set with one SRS resource can be configured for 1T2R, 1T4R, 2T4R, or 1T4R/2T4R in addition to T=R antenna switching

Qualcomm
Proposal:
	Text proposal for 38.214 Section 6.2.1.2
…
-	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, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R”, “T=R” antenna switching. 
…





Company’s comment
	Company Name
	Comments

	ZTE
	Not clear for the use case

	HW
	Agree with ZTE

	Qualcomm
	The use-case is: Partial antenna SRS sounding. If the UE can be configured to sound 4 antennas in switching (1T4R), it can obviously sound fewer of them, in the 1T4R-case it can be configured to sound just 1 SRS resource. Partial antenna sounding with fewer overhead, while the network learns some of the channels, without having the UE to sound all ports. 

	Samsung
	We think it is non-essential feature.




/**********************************
Qualcomm:

· A UE that supports 1T4R or 2T4R or 1T2R, cannot be configured with just one SRS resource set with 1 SRS resource. 
· However, this is not necessary. If the UE supports having X resources in one SRS resource set, where X=2 or 4 for 2T4R/1T2R and 1T4R respectively, it can obviously support transmitting just a subset of such resources, or in other words, transmit an SRS resource set with just one SRS resource, which is the “T=R” case. 

Proposal 10: If the indicated UE capability is ‘1T2R’, ‘2T4R’, ‘1T4R’, ‘1T4R/2T4R’, the UE can still be configured with the ‘T=R’ mode: one SRS resource set with one SRS resource. 

***********************************/


· Discussion point 10-3:  More clear description for DL CSI acquisition for T=R 

Possible Agreement
	Text proposal for 38.214 Section 6.2.1.2
…
“If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.”
…



Companies are still thinking about it.
No supporting company and no opposing companies.

Qualcomm needs to increase more supporting companies.


· Description:
Qualcomm proposes following agreement should be captured in the spec correctly.

Qualcomm: an agreement from RAN1 #93 was not captured correctly. An agreement in RAN1 #93 was saying:
	Agreement
…
The UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R” antenna switching, otherwise the UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same symbol.



but the 38.214 version 15.2.0 writes:
	If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.



Which seems to suggest that an SRS resource set for antenna switching cannot be on the same slot with an SRS resource set for some other use-case. We don’t think that this was the intention as it is shown in the agreement above. 

Proposal:  Change Section 6.2.1.2 to follow the previous agreement: 
	Text proposal for 38.214 Section 6.2.1.2
…
“If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.”
…



Company’s comment
	Company Name
	Comments

	
	





· Discussion point 11:  Simultaneous SRS transmission in the same symbol for  “Codebook” and “Antenna Switching” SRS-SetUse

Possible Agreement
In FR1, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching” respectively, simultaneous transmission in the same symbol is allowed. 
If a UE is configured to transmit on the same OFDM symbol an SRS resource associated with more than one SRS resource sets, the UE is not expected to follow inconsistent transmission related to SRS power control.

Huawei: It is too complicated to mix symbol level.
Qualcomm: It is general. NR can transmit different SRS resource for UL and DL.
Qualcomm: power control is feasible.
LG: It is not needed.

Qualcomm/CMCC needs to talk with least  Huawei, LG



· Description:
CMCC proposes to specify Simultaneous SRS transmission in the same symbol for “Codebook” and “Antenna Switching” SRS-SetUse.
CMCC’s proposal without text proposal
Proposal : In the low frequency, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching” respectively, simultaneous transmission in the same symbol is allowed. 


Company’s comment
	Company Name
	Comments

	Qualcomm
	Generally OK, but also related to Discussion Point 17. If this happens, the UE should not be expected to be able to transmit using confusing/conflicting power control commands from the gNB. A following statement would be needed if the above is added in the specification:
If a UE is configured to transmit on the same OFDM symbol an SRS resource associated with more than one SRS resource sets, the UE is not expected to follow inconsistent transmission related to SRS power control. 







/**********************************
CMCC:
In TS 38.214[4], the collision between SRS resources in some cases is specified. For the case the collision between the two SRS resources belonging to the same SRS resource set in the same symbol, simultaneous transmission in the same symbol is allowed if the higher layer parameter SRS-SetUse is set as “NonCodebook” but not allowed if the SRS-SetUse is set as “Beam Management” or “Antenna  Switching”.
[bookmark: OLE_LINK2]For the case the collision between the two SRS resources belonging to different SRS resource sets in the same symbol, simultaneous transmission in the same symbol is allowed if the higher layer parameter SRS-SetUse is set as “Beam Management” but not allowed if the SRS-SetUse is set as “Antenna Switching”. Since there is only one SRS resource set configured for “Codebook” or “NonCodebook”, it is not necessary to discussion the collision between the two SRS resources belonging to different SRS resource sets for “Codebook” or “NonCodebook”.
According to the above description, for the case the collision between the two SRS resources belonging to the two SRS resource sets with different values of SRS-SetUse, in the current spec it is still not clear whether the two SRS resources can be simultaneous transmission in the same symbol. Furthermore, in TS 38.214 [4] it is specified that “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.” And the maximum number of SRS resource sets that can be configured for a UE is 16. If a UE configured more than three aperiodic SRS resource sets, due to only three trigger states for dynamically selecting one or more aperiodic SRS resource sets for all SRS resource sets, there is a substantial chance that the same trigger state may be configured between the two SRS resource sets with different values of SRS-SetUse. It could be possible that one DCI triggers more than one aperiodic SRS resource sets with different values of SRS-SetUse which simultaneous transmission in the same symbol. 
If the clear solution for this case is not specified, there might be some ambiguity for the UE if the two SRS resources belonging to the two SRS resource sets with different values of SRS-SetUse. The UE may transmit both of the two SRS resources or drop one of them, which is unknown by the gNB. The entire system’s performance may be impacted. One solution can be considered is to define priority rules according to the values of SRS-SetUse for the SRS resource sets. But this method may lead to the lower priority SRS resource sets never had a chance to transmission.. 
According to our analysis, in the low frequency, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching”respectively, due to they can used to do the same functions simultaneous transmission in the same symbol is allowed. Except the above case, whether the two SRS resources belonging to the two aperiodic SRS resource sets with different values of SRS-SetUse can be simultaneous transmission in the same symbol should be FFS.
Hence, we have the following proposal:
Proposal 2: In the low frequency, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching” respectively, simultaneous transmission in the same symbol is allowed. 


***********************************/



· Discussion point 12:  The same beam utilization for a SRS resource spanning multiple symbols 
Need to discuss

· Description:
When one SRS resource spanning multiple symbols is configured and Tx beam (specialRelationInfo) is not configured, UE should use same beam based on agreement. But there is no description corresponding to this UE behavior. OPPO think additional description is needed.

Company’s comment
	Company Name
	Comments

	Sony 
	[bookmark: _Hlk512513074]Why it is neede? There is a specification in 38.214 “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, if the higher layer parameter spatialRelationInfo containing 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.”

	OPPO
	The above description doesn’t refer to the case when specialRelationInfo is not configured.

	Qualcomm
	If we say that the SRS resource carries the same port over multiple symbols, why is there a need to say that the spatial domain transmission filter will be the same? Its already the same port, so it is stronger. We think this is not essential. 




/**********************************
OPPO:
In RAN1 #90bis meeting, it was agreed that same Tx beam is used across multiple symbols in one SRS resource as shown below. However, it is not captured in current specification. When Tx beam (spatialRelationInfo) is not configured for a SRS resource spanning multiple symbols, UE should assume that the same Tx beam is used in multiple symbols, and the case of different beams in different symbols should be precluded. Without this TP, the UE behavior is unclear. It should be noticed that for CSI-RS, it is described in 38.211 subclause 7.4.1.5.3 that:
The UE may assume that antenna ports within a CSI-RS resource are quasi-colocated with QCL Type A, Type D (when applicable), and average gain.

Agreement:
· NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings
· configuring one SRS resource spanning multiple symbols 
· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.
	· 
· /************************ Start of Text Proposal for 38.214 **************************/
· 6.2.1	UE sounding procedure
· The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher later 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 SRS-SetUse. When the higher layer parameter SRS-SetUse 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 can be transmitted simultaneously. The UE shall transmit SRS with the same spatial domain transmission filter across the OFDM symbols and antenna ports occupied by a SRS resource.
· /************************ End of Text Proposal for 38.214 **************************/
· 




***********************************/



· Discussion point 13-1:  Timing for aperiodic SRS across different BWP

Possible Agreement
/************************ Start of Text Proposal for 38.214 **************************/
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). 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 + 42 OFDM symbols based on the minimum subcarrier spacing between the PDCCH triggering the aperiodic SRS transmission and the SRS resource.
-    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  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,  and  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. 
/************************ End of Text Proposal for 38.214 **************************/

ZTE had provided company’s view “The TP seems OK since PDCCH and SRS may have different SCS”. But, in online, ZTE requested “more offline is needed”.

ZTE is supportive now.



· Description:
OPPO think that the DCI triggering aperiodic SRS and corresponding SRS transmission can be in different BWPs with different subcarrier spacing. OPPO think additional spec description is needed to describe this mechanism.

Qualcomm modified OPPO’s text proposal (Red part)

OPPO and Qualcomm
Text proposal
	
/************************ Start of Text Proposal for 38.214 **************************/
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). 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 + 42 OFDM symbols based on the minimum subcarrier spacing between the PDCCH triggering the aperiodic SRS transmission and the SRS resource.
-    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 [image: ] 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, [image: ] and [image: ] 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. 
/************************ End of Text Proposal for 38.214 **************************/








/***
OPPO’s original Text proposal 
	
/************************ Start of Text Proposal for 38.214 **************************/
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,
[bookmark: _Hlk522488013]-	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). 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 + 42.
-    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 [image: ] 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, [image: ] and [image: ] 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. 
/************************ End of Text Proposal for 38.214 **************************/




****/


Company’s comment
	Company Name
	Comments

	Sony
	I don’t think that the DCI triggering aperiodic SRS and corresponding SRS transmission can be in different BWPs with different subcarrier spacing. In Rel15, there is no agreement for such mechanism.
DCI triggering aperiodic SRS and corresponding SRS can be in different CCs with different subcarrier spacing was specified as follows. But for different BWP, there is no agreement.
	36.214  section 6.2.1.3 
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.





	ZTE
	The TP seems OK since PDCCH and SRS may have different SCS

	OPPO
	It can be applied to at least SRS carrier switching via aperiodic SRS.

	Qualcomm
	The TP seems ok (it follows similar principal to the DCI -> PUSCH Section 6.1.2.1). 
For the general case of PDCCH with SCS1 and SRS with SCS2, what needs to be clarified is that N2 is based on the “maximum duration of symbols” between the SCS1 and SCS2 (similar agreement was shown above for carrier switching but was added in that section only, and same agreement is there for DCI to PUSCH also).
Therefore, what needs to change also in the above text also is also as follows:
· 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 + 42 OFDM symbols based on the minimum subcarrier spacing between the PDCCH triggering the aperiodic SRS transmission and the SRS resource.

	Nokia
	OK with this TP




/**********************************
OPPO:
Since the DCI triggering aperiodic SRS and corresponding SRS transmission can be in different BWPs with different subcarrier spacings, it should be clarified that the slot offset configured by RRC for aperiodic SRS is based on the subcarrier spacing of the triggered SRS transmission similar to PUSCH.
Furthermore, since SRS carrier switching is supported in NR, the DCI with SRS trigger and the triggered SRS may be transmitted in different CCs. Considering the subcarrier spacing can be different in different CCs, how can UE determine the slot to transmit aperiodic SRS should be clearly captured in 38.214 similar to PUSCH scheduling.
***********************************/

· Discussion point 13-2:  Triggered SRS resource transmissions associated with non-active BWPs
· Need to discuss
· Description:
Sharp think that the specification hasn’t captured the behavior when SRS resource with non-active BWP is triggered. 


Sharp

Proposal: without text proposal
· When triggered for aperiodic SRS transmission with a trigger state associated with multiple SRS resource sets:
· Triggered SRS resource transmissions associated with non-active BWPs are dropped while the remaining SRS resource of the SRS resource set(s) associated with active BWPs are transmitted



Company’s comment
	Company Name
	Comments

	Sony
	I don’t think that the DCI triggering aperiodic SRS and corresponding SRS transmission can be in different BWPs with different subcarrier spacing. In Rel15, there is no agreement for such mechanism.

	ZTE
	The case in the proposal seems not existed.

	OPPO
	Not needed.

	HW
	No need. It will be misconfiguration from UE perspective.

	Qualcomm
	We agree this should be a misconfiguration from the gNB, maybe we can agree on (or make it even a “Note” so that it does not create confusion and be discussed again in the future):
· The UE does not expect to be configured with an SRS resource in a BWP whose bandwidth is outside the BWP BW?

	Nokia
	Not needed




/**********************************
Sharp:

The use case of multiple SRS resource sets include not only beam management but also uplink CA. For example, when two uplink component carriers are configured to a UE, two different SRS resource sets are configured and each of SRS resource set is associated with each uplink component carrier. In this case, A-SRS transmission associated with the SRS resource sets indicated by a value of SRS resource field is triggered. In addition, a SRS resource set is also associated with an uplink BWP in a component carrier. Therefore, RAN1 should also clarify the case of multiple SRS resource sets in different CCs.
As one example, the 1st SRS resource sets are associated with BWP#0 on serving cell #0 and UL BWP#0 on serving #1. When the SRS transmission related to the 1st SRS resource sets are triggered, and BWP#0 on serving cell#0 is active and BWP#1 on serving cell#1 is non-active, SRS resource on serving cell#1 cannot be transmitted according to the agreements in RAN1#92 in the previous section, i.e. SRS resource on serving cell#0 is transmitted. 
***********************************/
· Discussion point 14-1:  Capabilities for SRS antenna switching
Need to discuss(RAN2 imapact)

· Description:
Qualcomm proposes that the gNodeB signals  UE using new RRC parameter(ulSwitchTogether) so that UE can perform antenna switching together for different CCs to reduce inconsistent transmission and glitch reception.

Qualcomm:
Proposal : For SRS antenna switching in NR and EN-DC, follow same mechanism as LTE as follows:
· For each band combination, signal which bands support Tx antenna selection (e.g. as indicated by the presence of field srs-TxSwitch in NR) . For each of the bands that support Tx antenna selection:
· For each uplink band, signal all the bands in the band combination for which UL switches together (thus same port has to be enforced)
· For each uplink band, signal all the bands in the band combination for which DL switches together (thus introducing a ‘glitch’ in the DL reception)



Company’s comment
	Company Name
	Comments

	
	




/**********************************
Qualcomm:
Observation 1: Current signalling has the following limitations:
	- gNB has to assume that switching UL in a band may interrupt DL of any other band.
	- gNB has to assume that switching UL in a band switches the UL in all other bands.

Proposal 4: For SRS antenna switching in NR and EN-DC, follow same mechanism as LTE as follows:
· For each band combination, signal which bands support Tx antenna selection (e.g. as indicated by the presence of field srs-TxSwitch in NR) . For each of the bands that support Tx antenna selection:
· For each uplink band, signal all the bands in the band combination for which UL switches together (thus same port has to be enforced)
· For each uplink band, signal all the bands in the band combination for which DL switches together (thus introducing a ‘glitch’ in the DL reception)


	Text Proposal for Section 6.2.1.3 of 38.214
For a UE configured with multiple component carriers, and for a first component carrier configured with UL in a first band and a second component carrier configured with UL in a second band that are signalled to switch together according to higher layer parameter ulSwitchTogether the UE is not expected to follow inconsistent transmissions related to antenna switching.
For a UE configured with multiple component carriers configured with UL in intra-band CA, the UE is not expected to follow inconsistent transmissions related to antenna switching.
For a UE configured with EN-DC, and for a first component carrier configured with UL corresponding to in an E-UTRA band and a second component carrier configured with UL in a NR band that are signalled to switch together according to higher layer parameter ulSwitchTogether, the UE is not expected to follow inconsistent transmissions related to antenna switching in E-UTRA and NR.
For a UE configured with intra-band EN-DC, the UE is not expected to follow inconsistent transmissions related to antenna switching in E-UTRA and NR.




***********************************/


· Discussion point 14-2:  Capabilities for SRS carrier switching
LS toRAN2


For further discussion (Min to coordinate)
On the issue of SRS switch capability in RAN2 LS (R1-1808029)
RAN2 respectfully asks RAN1/4 to provide their feedback if it is enough for UE to report one interruption time that is applicable to all band combinations. TDD/FDD and/or FR1/FR2 differentiation could be considered if needed.

From UE implementation perspective, RAN1 recommends RF retuning time should be per band per band combination. To avoid significant performance loss, a single value (the maximum among all band combinations) for all band combinations should not be supported.


Comments: RAN should not discuss specific high number(200μs) in Huawei’s TI. Then it was removed from Huawei’s proposal.
Docomo: RAN2 want to reduce bit.
Qualcomm: per band combination signaling same as LTE.
Huawei: Huawei’s second part is same as Qualcomm’s intention. RF retuning time can be determined by RAN4.
**
Some company (Fujitsu and  ): There may be case that single value is enough for specific UE.
Current discussion point is single value or multiple values for band combination.





· Description:
Regarding SRS switch capability, RAN1 needs to reply to LS from RAN2.
Qualcomm and Huawei propose different reply.
There are two alternatives.

From RAN2
	ACTION: 	RAN2 respectfully asks RAN1/4 to provide their feedback if it is enough for UE to report one interruption time that is applicable to all band combinations. TDD/FDD and/or FR1/FR2 differentiation could be considered if needed.




Alt1: Qualcomm:
Proposal : Send an LS to RAN2 informing them that RAN1 suggests the adoption of the following capability signalling for SRS carrier switching:
· Per band of band combination, signal retuning/interruption time to other bands in the band combination (same as LTE). Only NR-NR and LTE-LTE switches can be signalled.
· Per switching pair (i.e., pair source->target band), signal which other bands of the band combination see their uplink and/or downlink interrupted during the switch.

Alt2: Huawei:
Proposal : to answer RAN2’s question: 
From RAN1 perspective, zero or short RF retuning time caused by SRS carrier switching leads to short interruption and hence has higher throughput performance benefit than long RF retuning time. Therefore, some long RF retuning time like 200us or more may be considered for removal.
 
From UE implementation perspective, in general, different RF retuning times may be required for different band combinations. To avoid significant performance loss, a single value (the maximum among all band combinations) for all band combinations should not be supported. Therefore, RAN1 respectfully asks RAN2/4 to consider supports of multiple RF retuning times and removal of large values.





Company’s comment
	Company Name
	Comments

	Qualcomm
	Note this is a proposal as a reply to LS from RAN2 that comes to RAN1 in this meeting. 




· Description:
Regarding SRS switch capability, RAN2 has following question for SRS carrier switching: 
ACTION: 	RAN2 respectfully asks RAN1/4 to provide their feedback if it is enough for UE to report one interruption time that is applicable to all band combinations. TDD/FDD and/or FR1/FR2 differentiation could be considered if needed.

Proposal : to answer RAN2’s question: 
From RAN1 perspective, zero or short RF retuning time caused by SRS carrier switching leads to short interruption and hence has higher throughput performance benefit than long RF retuning time. Therefore, some long RF retuning time like 200us or more may be considered for removal.
 
From UE implementation perspective, in general, different RF retuning times may be required for different band combinations. To avoid significant performance loss, a single value (the maximum among all band combinations) for all band combinations should not be supported. Therefore, RAN1 respectfully asks RAN2/4 to consider supports of multiple RF retuning times and removal of large values.

Company’s comment
	Company Name
	Comments

	HW
	Draft response for R1-1808029 (R2-1809180) for the question of SRS carrier switching





/**********************************
Qualcomm:

The following row in the feature list is not captured in RAN2 signalling:
	2-56
	SRS carrier switch
	1. Report inter-cell switching time capability
	2-53
	Yes
	SRS carrier switch is not supported
	Type 1
	No need
	N.A. 
	RAN4 reply LS, R1-1805817, includes candidate value sets
	RAN1/4
	candidate values set is up to RAN4



Regarding these capabilities, RAN2 sent an LS trying to simplify the signalling in R2-1809178. In the following we present our views regarding this potential simplification and other aspects to take into account. For SRS carrier switching, we would like to take as baseline the LTE signalling, which is as follows:
BandCombinationParameters-v1430 ::= SEQUENCE {
   * bandParameterList-v1430              SEQUENCE (SIZE(1..maxSimultaneousBands-r10)) OF BandParameters-v1430 OPTIONAL,
[…]
}
BandParameters-v1430 ::= SEQUENCE {
	[…]
   * retuningTimeInfoBandList-r14 SEQUENCE (SIZE(1..maxSimultaneousBands-r10)) OF RetuningTimeInfo-r14 OPTIONAL
}
RetuningTimeInfo-r14 ::= SEQUENCE {
     retuningInfo SEQUENCE {
        * rf-RetuningTimeDL-r14 ENUMERATED {
               n0, n0dot5, n1, n1dot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, 
		n5dot5, n6, n6dot5, n7, spare1
          } OPTIONAL,
        * rf-RetuningTimeUL-r14 ENUMERATED {
               n0, n0dot5, n1, n1dot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, 
		n5dot5, n6, n6dot5, n7, spare1
          } OPTIONAL
     }
}



Observation 2: The signalling for SRS carrier switching in LTE allows for the following:
	- Per band of band combination, signal retuning time to other bands in the band combination.

In addition to the interruption to the source band for SRS carrier switching, LTE allows for interruption in other UL/DL bands as per following excerpt in TS 36.133, Clause 7.8.2.13:
The interruption on PCC and each of the activated SCCs during the switching to the PUSCH-less SCC shall not exceed 2 subframes including the first subframe where SRS transmission is configured on the PUSCH-less SCC.
The interruption on PCC and each of the activated SCCs during the switching from the PUSCH-less SCC shall not exceed 2 subframes including the last subframe where SRS transmission is configured on the PUSCH-less SCC.


Note that this interruption is not signalled to the eNB, so in the worst case the eNB has to assume that all bands are affected.
Observation 3: The switching from a ‘source’ band to a ‘target’ band may affect transmission and reception in other bands. LTE does not have signalling to indicate this interruption.
Based on this, we propose and analyse three different schemes to signal these interruptions:
· Alt1: Per band of (source) band combination, signal retuning/interruption time to other (target) bands in the band combination. Absence of retuning/interruption time means that switching among these two bands is not supported. For simplicity, this option (and all the following options) do not support switching from a source NR/LTE band to a target LTE/NR band. Additionally, per switching pair (i,e., source-target pair), signal which other bands of the band combination are affected by the switch. This first alternative allows for the complete signalling of interruptions, and keeps the notion of source->target bands (which is used for prioritization).
· Alt2: Per band of (source) band combination, signal retuning/interruption time to other (target) bands in the band combination. Absence of retuning/interruption time means that switching among these two bands is not supported. Additionally, per each one of {FR1, FR2, LTE}, the UE signals whether a switch creates a downlink and/or uplink interruption in other one of {FR1,FR2,LTE}. This scheme has lower overhead at the expense of bigger granularity on the signaling interruption (being now RAT/FR specific instead of band combination). This scheme still keeps the notion of source->target bands.
· Alt3: In this scheme, the notion of “source” band would be removed, and instead a transmission in a PUSCH-less SCell will just create interruption in a set of bands. This scheme is similar in overhead to Alt1, with the main difference that the relationship source->target is lost (implicitly you would have many ‘source’ CC for one target CC), so the RRC configuration of switching may need to be similarly changed. Also, this scheme does not allow to signal multiple options (e.g. if you can choose to interrupt B1 or B2 to switch to B3).

Since Alt2 may not provide enough granularity in terms of switching and Alt3 introduces changes to the framework of source->target, we propose to adopt Alt1 as the signalling choice.
Proposal 5: Send an LS to RAN2 informing them that RAN1 suggests the adoption of the following capability signalling for SRS carrier switching:
· Per band of band combination, signal retuning/interruption time to other bands in the band combination (same as LTE). Only NR-NR and LTE-LTE switches can be signalled.
· Per switching pair (i.e., pair source->target band), signal which other bands of the band combination see their uplink and/or downlink interrupted during the switch.


***********************************/


· Discussion point 15:  Joint carrier and antenna switching
Need to discuss
LS toRAN2

· Description:
Qualcomm think clear description regarding relationship between SRS carrier switching and antenna switching is needed in 38.331. Qualcomm wants to send LS to inform it.

Qualcomm:
Proposal : When operating with SRS carrier switching, the antenna switching capability is the one for the switched band combination. Send LS to RAN2 to capture the following text in 38.331:
	For the case of carrier switching, the antenna switching capability for the target carrier configuration shall be derived as follows:
Assume a UE configured with a set of component carriers belonging to band combination Cbaseline= {b1(1),…,bx(1),…,by(0),…}, where “1/0” denotes whether the corresponding band has an uplink. If a component carrier in by is be switched to a component carrier in bx, the gNB shall derive the antenna switching capability based on band combination Ctarget={b1(1),…,bx(0),…,by(1),…}. If the UE does not indicate support of the target band combination, the UE does not support antenna selection in the target band combination.





Company’s comment
	Company Name
	Comments

	
	




/**********************************
***********************************/


· Discussion point 16:  Correction in SRS carrier-based switching Type A
Need to discuss

· Description:
Qualcomm wants to modify SRS request table in 38.212 using higher layer parameter srs-TPC-PDCCH-Group set(TypeA, TypeB)


Qualcomm:
Proposal : Make the following text corrections regarding the “Type-A” SRS carrier switching and the description of the SRS request field:
· Section 6.2.1 in 38.214:
	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 11.4 of [6, TS 38.213] 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'.


· Section 7.3.1.1.2 in 38.212:
	Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 1_0 and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered for a 1st set of serving cells configured by higher layers

	01
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1
	SRS resource set(s) configured with higher layer parameter SRS-SetUse set to 'antenna switching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 2
	SRS resource set(s) configured with higher layer parameter SRS-SetUse set to 'antenna switching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 3
	SRS resource set(s) configured with higher layer parameter SRS-SetUse set to 'antenna switching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers










Company’s comment
	Company Name
	Comments

	HW
	OK




/**********************************
Qualcomm:

In the Type A SRS carrier-based switching, the 2 bits in the DCI are used to choose the set of serving cells (similarly to LTE), and not choose an SRS resource set. In LTE, a separate table was added to address this, and a similar solution is needed in NR also. 
	Rel-14 LTE Specification 36.213:
Table 8.2-0C: SRS request value for trigger type 1 in DCI format 3B and for UE configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission
	Value of SRS request field
	Description

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

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

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

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






***********************************/


· Discussion point 17:  SRS resource sharing across SRS resource sets
Need to discuss

· Description:
Qualcomm want to realize SRS resource sharing across SRS resource sets of different “SRS-setUse”.
Qualcomm think that the power control configuration is a problem to realize this.

Qualcomm:
Proposal : The UE is not expected to be configured to transmit an SRS resource shared by multiple SRS resource sets with a different Tx power. 
	Text proposal for 38.214 Section 6.2.1.1
…
If a UE is configured to transmit on the same OFDM symbol an SRS resource associated with more than one SRS resource set, the UE is not expected to follow inconsistent transmission related to SRS power control. 
…





Company’s comment
	Company Name
	Comments

	HW
	OK




/**********************************
Qualcomm:
The current specification allows for the sharing of SRS resources among the SRS resource sets of different "SRS-setUse". However, two issues needs to be resolved to ensure such a configuration is reasonable. 
· Note that the power control parameters for each SRS resource set are configured in the RRC per SRS resource set. This means that if we have a SRS resource shared among different SRS resource sets on the same OFDM symbol, the UE is asked to transmit the same ports with potentially different power level which is clearly an error event since it is like asking by the UE to transmit more UL ports than what it can actually do. 
***********************************/

[bookmark: _Hlk514328423]
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=7.4.153 Mapping to physical resources.

For each CSIRS configured, the UE shall assume the sequence 7() being mapped to resources elements (K.1),,,

according to «

a5 = Bosms we (k) w '),

:{Zp for X>1
n=01

when the following conditions are fulfilled:«

- the resource element (k.1),,,, is within the resource blocks occupied by the CSIRS resource for which the
UE is configured

The reference point for k= 0 is subcarrier 0 in common resource block 0.
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