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1 Introduction

In this contribution, we summarize text proposals regarding SRS specification.
2 Offline discussion progress
[bookmark: _GoBack]
· Discussion point 3: BWP determination of cross carrier beam indication for SRS (Two CRs)
It was already agreed on Monday.
R1-1814070 is the draft CR including a comment backward compatible.

· Discussion point 1: SRS triggering time interval, N2+42 issue (Three CRs)
HW and Intel bring compromised number for the time interval. 
R1-1814115 is the draft CR.

· Discussion point 4: Simultaneous transmission of the SRS resource in different SRS resource sets (Two CRs)
We discussed this on Monday. And possible agreement is being captured in the chairman’s note.
R1-181407 is an outcome of offline among ZTE and the others
R1-1814071 is the draft CR including a comment backward compatible.

/****
Modified Possible Agreement captured in draft CR
Following text proposal for TS38.214 is agreed

6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. T, the SRS resources in different SRS resource sets in the same BWP can be transmitted simultaneously.
< 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 '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 configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command of if present, same serving cell and bandwidth part as the  SRS resource set otherwise.
< Unchanged parts are omitted >
***/

· Discussion point 6:  SRS of antenna switching

No progress.

3 [bookmark: _Hlk504033803]Summary of text proposals


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

	1
	SRS triggering time interval, N2+42 issue
	N2 is slightly majority, with HW’s proposal. Intel objected.

	2
	Aperiodic SRS offset
	Majority company thinks that it is enhancement to increase flexibility. It is not essential correction.
Skipped.

	3
	BWP determination of cross carrier beam indication for SRS
	Stable with HW’s proposal Agreement was made.

	4
	Simultaneous transmission of the SRS resource in different SRS resource sets
	Mostly Stable with CATT’s proposal
LGE and ZTE modified it( include in the summary) Intel objected.
Possible Agreement is being captured in the chairman’s note.

	5
	SRS port indexing
	It should be discussed in other AI(7.1.2.1 Maintenance for Multi-antenna scheme)  skipped

	6
	SRS of antenna switching
	No strong objection
HW required more precise description

	7
	SRS resource sharing across SRS resource sets
	No strong objection
Conclusion was made.





· Discussion point 1: SRS triggering time interval, N2+42 issue (Three CRs)

· Description:
We have been discussing for a long time on the issue.
The point is the specification is broken or not.

 Table 1 discussion point situation
	Case
	Minimum interval

	In FR1, between PDCCH and SRS in CB and for antenna switching
	N2(already agreed)

	For other cases
	N2+42(already agreed, but buckets exist in the spec) Intel

	
	N2: Huawei

	
	N2+4 (But ZTE’s CR still includes N+42)for FR2: ZTE




R1-1812468 Intel
	Reason for change:
	According to previous agreements, minimal scheduling offset N2+42 is used for SRS resources except for SRS for codebook or antenna switching in FR1.

	
	

	Summary of change:
	Claify that for other cases, minimal scheduling offset N2+42 should be used.



	6.2.1	UE sounding procedure
<Unchanged part omitted>
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching'  in frequency range 1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [Ffor other cases] 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.
<Unchanged part omitted>





R1-1812240 HW:
	Reason for change:
	The following description of triggering time for aperiodic SRS is incorrect. 
“[For other cases]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 remaining cases with bracket are undefined. Since the required time for updating precoder of SRS for non-codebook transmission is already defined in the clause for non-codebook transmission, N2 is sufficient for SRS for other case, e.g. antenna switching in FR2. 

	
	

	Summary of change:
	Define required triggering time interval for aperiodic SRS of remaining cases.



	6.2.1	UE sounding procedure
< Unchanged parts are omitted >
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching'  in frequency range 1, Tthe minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [For other cases] 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 where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
< Unchanged parts are omitted >






R1-1812267 ZTE:
	Reason for change:
	[bookmark: OLE_LINK15][bookmark: OLE_LINK14]For FR2, there was discussion on the minimal time in post-RAN1#94 email discussion. The difference between FR1 and FR2 is mainly on beam switching. Hence for SRS for CB PUSCH and antenna switching on FR2, beam switching time or UE buffer time for multiple beams should be reserved. Considering UE capability and the configuration of spatialRelationInfo between PUSCH and SRS, we propose that 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 + A, where A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS (i.e. sharing the same beam), otherwise A should be larger than 0. Since few symbols are usually enough for beam switching time or UE buffer time for multiple beams, we propose A=4. 

	
	

	Summary of change:
	For SRS on FR2, 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 + A. A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS, otherwise A=4



	6.2.1	UE sounding procedure
<Unchanged part omitted>
[bookmark: _Toc524727095]
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: _Hlk523752361]-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to ‘codebook’ or ‘antennaSwitching’  in frequency range 1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2. For SRS in frequency range 2, 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 + A, where A=0 if the same spatialRelationInfo value is configured for PUCCH, PUSCH and SRS, otherwise A=4. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 42. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS.

-	If the UE receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 

<Unchanged part omitted>



Company’s comment
	Company Name
	Comments

	Qualcomm
	We update our proposal and we ll be OK with N2 for all cases for FR1 and FR2. 

	Huawei
	We think N2 is sufficient for FR1 and FR2.  

	CATT
	Fine with N2

	OPPO
	N2 can be applied to both FR1 and FR2. For NCB, if gNB wants UE to update the precoder of SRS accordingly, it should ensure the offset of 42 symbols. For other cases, we don’t think 42 symbols are needed.

	Ericsson
	Fine with N2 for all cases for FR1 and FR2



/**

Company’s comment in #94bis(Chengdu)
	Company Name
	Comments

	ZTE
	For FR2, there was discussion on the minimal time in post-RAN1#94 email discussion. The difference between FR1 and FR2 is mainly on beam switching.  Hence for SRS for CB PUSCH and antenna switching on FR2, beam switching time should be reserved. The minimal time interval can be denoted as N2 + A, where A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS (i.e. sharing the same beam), otherwise A is based on UE capability

	Intel
	N2+42 is based on agreements two meetings ago.

	HW
	We don’t think in FR2 that the preparation of SRS will take additional 42 symbols after PUSCH preparation, given that the beam switching will take only a few symbols, up to 4. 

	Ericsson
	Alt.1

	Qualcomm
	First, I want to say that we acknowledge Intel’s understanding that there was an agreement in UE feature for this to be N2+42. Then, previous meeting, we changed that agreement to handle CB SRS + antenna switching for FR1. It was clear in the online discussion that we would optimize this case further due to Operator demand, but for the remaining we should stick to the agreement. 
For the sake of some progress, we could be fine to also reduce the gap for “NCB SRS without CSIRS resource associated” to N2, but if there is an associated CSIRS resource, it should remain to N2+42. This relaxation is for FR1 only. For FR2, we cannot support a relaxation from N2+42 since there is no related UE capability (not sure which UE capability ZTE refers to as “A”).



***/


/*********
Intel:
It has been agreed in RAN1 #93 meeting that minimal aperiodic SRS triggering offset is N2+42 symbols. In RAN1 #94 meeting, the minimal aperiodic SRS triggering offset for codebook and antenna switching for FR1 is optimized to be N2 symbols. Therefore for other types of SRS, this value should be N2+42. 
Proposal 4: N2+42 should be applicable for cases other than codebook and antenna switching, and adopt the CR1 for SRS.


HW:
One remaining detail is for antenna switching in FR2. Since 42 symbols are originally designed for the UE to determine SRS precoders from CSI-RS, it seems to be incorrect to postpone SRS antenna switching with 42 symbols. 
The difference between SRS for codebook transmission and antenna switching is that, for antenna switching, time gap may be needed in case there’s PUSCH/PUCCH/SRS transmission before the vailable SRS. According to the approved LS R4-1811533 from RAN4,  
“For 15kHz SCS, the performance loss in the transient period due to antenna switching could be mitigated with specific implementation consideration. For 30kHz SCS, as the transient period with antenna switching is about half a symbol, the performance loss may have impact on demodulation of this symbol. For 60kHz SCS, a blanked symbol between PUCCH/PUSCH and SRS for antenna switching would be helpful to guarantee the performance. 
For FR2, same 15us antenna switching time as FR1 can be applied since RAN4 has not discussed SRS switching for FR2. RAN4 will discuss if the switching time can be zero or shorter than 15us in next RAN4 meeting and come back with another reply to original LS.”
In FR2, the same, or even shorter time is needed as a gap between SRS and other channels. Thus, the triggering time in FR2 can be the same for antenna switching and codebook based PUSCH. 
In FR2, the number of N2 is enough. For some cases, e.g. where PDCCH ends at symbol # 2, after N2 symbols, there are not enough symbols for aperiodic antenna switching, which requires at least 3 symbols in one slot. Then the actual configurable slot offset is deferred with one slot. Taking Figure 1 as an vailab. If N2 is applied, for 3-symbol CORESET, available symbols after N2 symbols is 2 symbols in the slot for 60k SCS. It’s obviously not enough for SRS transmission with antenna. Thus, the SRS is transmitted in the next slot. The timeline will be vailablelly extended, which gives more freedom for the UE. If N2+42 is applied, it is likely that one more slot (delay) may be required due to limited UL symbols vailable in given slot for antenna switching. 
Based on above analsys, N2 is sufficient for SRS antenna switching preparation in FR2. 
[image: ]
[bookmark: _Ref525648992]Figure 1 Illustration of SRS for antenna switching in FR2

The following description of triggering time for aperiodic SRS is incorrect. 
	“[For other cases]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 remaining cases with bracket are undefined. Since the required time for updating precoder of SRS for non-codebook transmission is already defined in the clause for non-codebook transmission, N2 is sufficient for SRS for other case, e.g. antenna switching in FR2. Required triggering time interval for aperiodic SRS for remaining cases should be defined in 6.2.1, 38.214. Otherwise, specification is incomplete.
Proposal 2: Adopt the changes in the accompanied Draft_CR_2.



ZTE:
In RAN1#94 meeting, it has been agreed that for SRS for CB PUSCH and antenna switching on FR1, 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 symbols. For FR2, there was discussion on the minimal time in post-RAN1#94 email discussion. The difference between FR1 and FR2 is mainly on beam switching. Hence for SRS for CB PUSCH and antenna switching on FR2, beam switching time or UE buffer time for multiple beams should be reserved. Considering the configuration of spatialRelationInfo between PUSCH and SRS, we propose that 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 + A, where A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS (i.e. sharing the same beam), otherwise A should be larger than 0. Since few symbols are usually enough for beam switching time or UE buffer time for multiple beams, we propose A=4.Note that‘active spatialRelationInfo’ refers to the finally selected spatial relation for each PUCCH resource or SRS resource for PUSCH via MAC-CE or RRC. In addition, since it has been agreed not to configure both associated CSI-RS resource and spatialRelationInfo for the SRS which is used for NCB based PUSCH in FR2, the minimal time interval of this case can follow the other cases, i.e. N2+A.   
Proposal 2: For SRS on FR2, 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 + A. A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS, otherwise A=4 .


*********/


· Discussion point 2: Aperiodic SRS offset

· Description:
Regarding aperiodic SRS offset (configurable fixed delay), Ericsson’s proposal is to follow LTE and make the triggering timing flexible.

R1-1813250 Ericsson
	Reason for change:
	When triggering aperiodic SRS, the SRS is transmitted k slots after the trigger where k is RRC configured. This leads to severe PDCCH congestion in that slot n to to trigger SRS for MU-MIMO users in slot n+k and leads to the use of PDCCH only to trigger aperiod SRS. This was avoided in LTE by stating that the trigger should be in the next available occasion after or in n+k. 

	
	

	Summary of change:
	A condition is added to avoid that SRS is triggered to be transmitted in an DL slot in case semi-static TDD pattern is configured. The SRS is transmitted in the first available slot after the triggering delay k



	6.2	UE reference signal (RS) procedure
[bookmark: _Toc525748122]6.2.1	UE sounding procedure
[-…]
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, 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,
[bookmark: _Hlk515880410]-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to ‘codebook’ or ‘antennaSwitching’  in frequency range 1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [For other cases] 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   where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively, and  is the smallest integer larger than zero such that one or more of the symbols of the configured SRS resource are allowed to be transmitted according to clause 11.1 of [6, 38.213].. 
-	




Company’s comment
	Company Name
	Comments

	Ericsson
	support

	ZTE
	We understand the motivation of this TP. It can increase flexibility. However, it is too late at this CR stage since the new UE behavior is caused.

	Qualcomm
	We are sympathetic that further flexibility would be good to have. But following Chairman guidance, we do not consider this issue an essential correction. Therefore we do not support.

	LGE
	Similar views with ZTE and Qualcomm

	Huawei
	We support the observation of Ericsson and have similar concern of strong limitation of single triggering time for A-SRS set in TDD. 
Given above concerns of ZTE/QC, can we consider slotoffset per SRS triggering state as another alternative? It will be a similar design with aperiodicSRS-ResourceTriggerList-v1530 , which use to map one aperiodic SRS resource set into one/multiple triggering states.  We can consider to add a list of slotoffset(s) in which each component value ranges from 0 to 32. 
SRS-ResourceSet ::=                     SEQUENCE {
srs-ResourceSetId                       SRS-ResourceSetId,
srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId        OPTIONAL,   -- Cond Setup

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
            …,
            [[
            aperiodicSRS-ResourceTriggerList-v1530      SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)      OPTIONAL        -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                           OPTIONAL, -- Cond NonCodebook
            …
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                           OPTIONAL, -- Cond NonCodebook
            …
        }
},



	Samsung
	Similar views with ZTE, Qualcomm, and LGE

	CATT
	Similar views with Samsung

	Nokia
	Not supporting

	OPPO
	We are fine with the proposal form Ericsson. Fixed timing is over limitation.





/*********
Ericsson:
The time between the trigger of an aperiodic SRS and the SRS transmission is an RRC configured value k, i.e. the slotoffset parameter, for each SRS resource set. The number of SRS sets that can be configured for DL CSI acquisition is very limited (maximum two). 
This means that the SRS must be triggered in specific slots since the distance to an UL slot is fixed in a semi-static TDD configuration. In contrast, we don’t have such rigid timing restrictions in LTE. The consequence is that aperiodic SRS may not be able to be triggered when needed, e.g., due to PDCCH congestion, lack of an UL or DL grant, etc. This becomes a bottleneck for reciprocity-based MU-MIMO operation where it is beneficial to trigger SRS for candidate co-scheduled users at the same time. 
[image: ]
Figure 1 The static slotoffset for aperiodic SRS leads to PDCCH congestion (upper) , while if LTE approach is applied, the PDCCH load can be distributed (lower). 
Our proposal is to follow LTE and make the triggering timing flexible (i.e. same or longer delay between trigger and transmission) for the case when semi-static TDD pattern is configured (as in LTE) by TDD-UL-DL-ConfigurationCommon or by TDD-UL-DL-ConfigDedicated. This would allow the SRS to be triggered not only k, but also k+1, k+2,… slots before the UL slot in deployments using such pre-defined DL/UL patterns.
The TP can be found in the file “CR1-38214  7.1.2.4  Correction to aperiodic SRS offset”.

*********/





· Discussion point 3: BWP determination of cross carrier beam indication for SRS (Two CRs)
· Description:
In the previous meeting, based on Motorola Mobility, Lenovo’s proposal, the specification was changed.
HW and Sharp tries to modify it for more clear understanding.

R1-1812240 HW 
	Reason for change:
	In RAN1#94bis, agreement about cross-carrier beam indication for SRS was achieved and captured in R1-1812093. 
For SRS-SpatialRelationInfo configured in RRC, if SRS is configured as reference RS, uplinkBWP is always configured, while servingCellId is optional configured. Thus there’s no need to mention the case where uplinkBWP is not configured. In current spec, the phrase “servingCellId and/or uplinkBWP if present” is not clear. 

	
	

	Summary of change:
	Modify UE behaviour of BWP configuration for cross carrier beam indication for SRS.



For 38.214
	6.2.1	UE sounding procedure
< Unchanged parts are omitted >
-	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 configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink bandwidth part indicated by higher layer uplinkBWP, and serving cell indicated by higher layer parameter servingCellId if present, on the same or different component carrierserving cell and/or bandwidth part as the target SRS otherwise.
< Unchanged parts are omitted >






R1-1813198 Sharp
	Reason for change:
	Current specification describes that cross carrier/BWP beam indication for SRS without any condition for determination of corresponding spatial domain transmission/reception filter.

	
	

	Summary of change:
	Clarify necessary condition on reference RS associated with SRS.




	6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to ‘BeamManagement’, only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets 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 ehavior of SRS resource configuration as indicated by the higher layer parameter 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 configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on serving cell and uplink bandwidth part indicated by higher layer parameter servingCellId and/or uplinkBWP if present, on the same or different component carrierserving cell and/or bandwidth part as the target SRS otherwise.

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. 
When PUSCH and SRS are transmitted in the same slot, the UE can only 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 on an active DL BWP, 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 on an active DL BWP, 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 on an active UL BWP. 
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 configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command of present, the same or different component carrier and/orserving cell and bandwidth part as the SRS resource(s) in the SRS resource set otherwise.
-	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 on an active DL BWP, 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 on an active DL BWP, 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 on an active UL BWP.
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, 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). For SRS in a resource set with usage set to ‘codebook’ or ‘antennaSwitching’  in frequency range 1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [For other cases] 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 where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference ‘ssb-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block on an active DL BWP, 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 on an active DL BWP. 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 on an active DL BWP. 
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set.
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 7.3 of [5, TS 38.212] if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’, or indicates the SRS transmission on a set of serving cells configured by higher layers if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeA’.
For PUCCH and SRS on the same carrierformats 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). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS/PUCCH/PUSCH and PRACH PUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCHPRACH transmissions are not allowed, a UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier. 
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic SRS resource(s) overlapping within 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.






Company’s comment for HW
	Company Name
	Comments

	ZTE
	Agree with HW

	Qualcomm
	We are OK with this correction, even though it is clear from 331 that uplinkBWP is mandatory. 
SRS-SpatialRelationInfo ::=		SEQUENCE {
	servingCellId						ServCellIndex										OPTIONAL,	-- Need S
	referenceSignal 					CHOICE {
		ssb-Index							SSB-Index,
		csi-RS-Index						NZP-CSI-RS-ResourceId,
		srs									SEQUENCE {
			resourceId							SRS-ResourceId,
			uplinkBWP							BWP-Id
		}
	}
}

	Huawei
	Just for clarification. We re-attach our proposal here for better marking of proposed changes. 
We also believe that the parameter of “uplinkBWP” is mandatory. However existing description in 214 of ““servingCellId and/or uplinkBWP if present”” and “and/or bandwidth part” implies that “uplinkBWP” can be optional. 
[image: ]


	vivo
	OK with HW’s correction.

	Samsung
	OK with HW’s correction.

	CATT
	OK with HW’s correction.

	Nokia
	Support Huawei’s proposal

	OPPO
	OK with HW’s correction

	Ericsson
	OK with HW proposal





Company’s comment for Sharp
	Company Name
	Comments

	Qualcomm
	Don’t see the need for this

	Huawei
	Don’t need to mandate that UL/DL BWP configured for beam indication has to be active at current stage. 

	CATT
	Don’t see the need for this. 





/**

Company's comment in previous meeting, feature lead summary R1-1811880(Discussion point 9: Cross-Carrier Indication of SRS Spatial Relation: Correction)
	Company Name
	Comments

	Intel
	OK

	HW
	Agree in principle, 

	Ericsson
	This default parameter value should be captured in the field description in 331. Send LS to RAN2 to update RRC spec

	Nokia
	OK

	Samsung
	Same view with Ericsson




*********/


· Discussion point 4: Simultaneous transmission of the SRS resource in different SRS resource sets (Two CRs)
· Description:
In the previous meeting, we discussed the issue in offline. But, in online, we didn’t discuss it because of no clear majority opinion to modify the specification. Intel want to remove relevant specification. CATT tries to modify the specification to restrict use case for beam management only.

R1-1812468 Intel:
	Reason for change:
	There are 4 issues for the sentence “The SRS resources in different SRS resource sets can be transmitted simultaneously.”
1) It is not clear whether SRS in different sets with different usage can be simultaneously transmitted or not.
2) It is not aligned with the text for collision handling for SRS with different time domain behavior – whether SRS in different sets with different time domain behavior can be simultaneously transmitted or not.
3) It is out of Rel-15 scope – it defines multi-panel transmission behavior.
4) A Rel-15 UE that cannot support multi-panel transmission will report it can only support 1 SRS resource set – gNB can only schedule SRS with only 1 time domain behavior. 

	
	

	Summary of change:
	Remove sentence “The SRS resources in different SRS resource sets can be transmitted simultaneously.”



	6.2.1	UE sounding procedure

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





R1-1812602 CATT:
	Reason for change:
	The agreement that “ The SRS resources in different SRS resource sets can be transmitted simultaneously” was achieved for SRS resource sets for UL beam management in RAN1 #91 meeting, not for all types of SRS resource sets. The description in TS38.214 is not aligned with the meeting agreements. 

	
	

	Summary of change:
	Clarify in subclause 6.1.1.1  that “The SRS resources in different SRS resource sets can be transmitted simultaneously” is for SRS resource sets for UL beam management only.



CATT’s original TP
	
6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. T, 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 behaviour of SRS resource configuration as indicated by the higher layer parameter 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, 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 configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink bandwidth part indicated by uplinkBWP in the serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise.

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. 
When PUSCH and SRS are transmitted in the same slot, the UE can only 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 configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command of if present, same serving cell and bandwidth part as the  SRS resource set otherwise.
-	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, 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). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching'  in frequency range 1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [For other cases] 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 where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set.
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 7.3 of [5, TS 38.212] if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’, or indicates the SRS transmission on a set of serving cells configured by higher layers if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeA’.
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PRACH transmissions are not allowed, a UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier. 
In case a SRS resource with SRS- resourceType set as 'aperiodic' is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the symbol(s). In case a SRS resource with SRS- resourceType set as 'semi-persistent' is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the symbol(s). 
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.





CATT’s TP modified by LGE and ZTE
	
6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet.When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. T, and the SRS resources in different SRS resource sets in the same BWP can be transmitted simultaneously.


For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set(s).
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.
-	srs-ResourceId determines SRS resource configuration identify.
-	Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Subclause 6.4.1.4 of [4, TS 38.211].
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType, which 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, 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 configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink bandwidth part indicated by uplinkBWP in the serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise.

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. 
When PUSCH and SRS are transmitted in the same slot, the UE can only 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 configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command of if present, same serving cell and bandwidth part as the  SRS resource set otherwise.
-	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, 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). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching'  in frequency range 1, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2, for which the minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. Otherwise, [For other cases] 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 where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set.
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 7.3 of [5, TS 38.212] if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’, or indicates the SRS transmission on a set of serving cells configured by higher layers if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeA’.
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PRACH transmissions are not allowed, a UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier. 
In case a SRS resource with SRS- resourceType set as 'aperiodic' is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the symbol(s). In case a SRS resource with SRS- resourceType set as 'semi-persistent' is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the symbol(s). 
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.






Company’s comment for Intel
	Company Name
	Comments

	ZTE
	Not support Intel’s TP. BM is a very important feature, especially for non-CB based transmission in FR2.

	Qualcomm
	No need of this change. 

	LGE
	Not support. With similar view as ZTE, it is important and just needs to be corrected such that the description should be limited to SRS with usage=‘BM’, where SRS resources in different SRS resource sets “for BM” can be transmitted simultaneously. The necessary correction should be the below one based on CATT’s TP.

	Huawei
	No need of this change.

	Samsung
	No need of this change.

	Nokia
	Not supporting

	OPPO
	Agree with Intel to remove the sentence. In power control section, how to perform power scaling is not defined for case that SRS resources from different sets with different transmit power are transmitted simultaneously.

	Ericsson
	No need of this change





Company’s comment for CATT
	Company Name
	Comments

	ZTE
	Agree with CATT and LG’s change. However, UL BM was discussed assuming the same BWP of those SRS resource sets for BM. Or else, this rule is not correct if two SRS resource sets are in different BWPs or CCs. So suggest the following TP based on LG’s wording:
When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. T, and the SRS resources in different SRS resource sets in the same BWP can be transmitted simultaneously.

	Qualcomm
	We are OK with the clarification by CATT: 
When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. T, the SRS resources in different SRS resource sets can be transmitted simultaneously.
Even though it is clearly a common understanding. 

	LGE
	Support the TP, but we need to add “and” as follows:
When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. T, and the SRS resources in different SRS resource sets can be transmitted simultaneously.

	Huawei
	Agree with CATT

	Vivo
	OK with CATT’s correction.

	CATT
	Support

	Nokia
	O.K. with CATT’s correction



/*****

Company’s comment in the previous meeting in Feature lead summary R1-1811880 (Discussion point 2: Restriction on simultaneous SRS transmission in different SRS resource sets)
	Company Name
	Comments

	ZTE
	Without this TP, the current rule is incorrect. 

	Intel
	We suggest to remove the sentence “the SRS resources in different SRS resource sets can be transmitted simultaneously” in TS38.214 6.2.1, since multi-panel transmission is out of Rel-15 scope.

	OPPO
	Agree with Intel. In power control section, how to determine the transmit power is not defined for case that SRS resources from different sets are transmitted simultaneously.

	HW
	No need. It was agreed in last meeting that different SRS resource sets configured with different time domain behavior will not be transmitted simultaneously.

	Ericsson
	Restriction not needed. Note that is only 1 active BWP anyway, so simultaneous transmission across 2 BWPs would not occur.

	Nokia
	No change is preferred. 



*****/



· Discussion point 5: SRS port indexing

· Description:
The current SRS port indexing  is not aligned with non-codebook based UL transmission mode.

R1-1813487 Nokia
	Reason for change:
	Though two UL transmission schemes are supported, the current port indexing of the UL channels and RS are only applicable to non-codebook based scheme. Also, for SRS port indexing, there is no clear specification on how to map SRS port and PUSCH port. 


	
	

	Summary of change:
	CR includes the mapping rule for SRS port and PUSCH port.




	6.1.1.1	Codebook based UL transmission
< Unchanged parts are omitted >
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to 'codebook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodidc SRS resources.


For codebook based transmission, SRS antenna ports in a SRS resource are indexed as ,and  the set of antenna ports  are one-to-one mapped to the SRS ports in the selected SRS resource by the SRI with an increasing order when two SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured.

When multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
6.1.1.2	Non-Codebook based UL transmission
< Unchanged parts are omitted >

The UE shall transmit PUSCH using the same antenna ports as perform one-to-one mapping from the SRS port(s) in the indicated SRI(s) given by DCI format 0_1to the, where the SRS port in SRS resource i is indexed as . indicated DM-RS ports(s) 
given by DCI format 0_1 or by ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order.

For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-ResourceSet for SRS resource set.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.

< Unchanged parts are omitted >






Company’s comment
	Company Name
	Comments

	ZTE
	It is better to discuss it in section 7.1.2.1

	Qualcomm
	Not really needed. I agree that all ports of the X SRS resources of the NCB set will be denoted as port 1000. This does not mean that the ports are the same obviously because their index is the same since they are in different resources. Common understanding. 

	LGE
	Agree with Qualcomm. The intention and key proposal of the TP is based on our common understanding, but this issue is already overlapped with codebook-based UL summary, so that it’s better to be discussed in that agenda.

	Huawei
	Agree with ZTE.

	vivo
	Agree with ZTE, we can discuss this CR in AI 7.1.2.1. In addition, same view as QC, there is no need to discuss SRS antenna ports for non-codebook PUSCH transmission.

	Samsung
	Agree with ZTE.

	CATT
	Agree with ZTE

	Nokia
	Agree with ZTE

	OPPO
	Agree with ZTE

	Ericsson
	Agree with  ZTE and agree to never discuss port index issue in SRS AI again



/***
Nokia
SRS port indexing

NR specifies PUSCH transmit port selection from the association with SRS ports, and we are proposing to share the same port number between PUSCH and SRS.
In the current specification, the SRS port number is indexed within a SRS resource, and we have agreed to indexed  as sequential order from pi=1000 +i. This is aligned with codebook-based UL transmission mode, however, it is not aligned with non-codebook based UL transmission mode. For non-codebook-based mode, multiple SRS resources in a set and each SRS resource is configured with only one SRS port. In this case all SRS ports is indexed as 1000. Because multiple SRS resources can be used, the same SRS port number is used for this case. This results in  a confliction between port indexing and mapping from SRS port indices to PUSCH port indices. 
To clarify the conflicition, we are proposing the following update.  


***/



· Discussion point 6:  SRS of antenna switching

· Description:
The UE capability regarding SRS antenna switching influence was made. So, Qualcomm thins that the specification corresponding to the UE capability is required in TS38.214.

R1-1813397 Qualcomm
	Reason for change:
	Agreement made in the 3GPP TSG-RAN1 #94Bis meeting in the 6.1.7 AI related to row 2-55 “SRS Tx switch” (R1-1812037)

	
	

	Summary of change:
	Add the text describing the new component added in 2-55 and the note that the bands that can be signaled in the band-pair of the band combination can be from LTE or NR bands together with the expected UE behavior. 



For 38.214
	[bookmark: _Toc525748124]6.2.1.2	UE sounding procedure for DL CSI acquisition
>>>> unchanged text omitted <<<<
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 ignaled 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 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 ignaled 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.
>>>> unchanged text omitted <<<<





Company’s comment
	Company Name
	Comments

	Huawei
	In NR, it’s up to the UE to determine association between UE antenna port and SRS port. Could you please clarify how to define “inconsistent transmission” in NR if the gNB has no knowledge of such an association?

	Qualcomm
	The UE reports specific UE capability, on which bands can be switched together: 
3. Report whether the UL Tx is switched together with UL Tx in another band
Note that the band pair in Component-2 and Component-3 can be an LTE band and an NR band
With the proposal above we just capture what was agreed in previous meeting. If there is a better way of capturing the agreement we are open for discussion. 
The network is aware of which bands can be switched together according to the reported UE capability. 

	Vivo
	OK with QC’s correction.




/*********
Qualcomm:
The following were agreed in previous meeting on the UE capability regarding SRS Tx switch. In short, this agreement includes the following aspects:
· the capability of component 2 and 3 is per band-pair per band combination, and it may also include NR and LTE bands. 
· The UE reports which bands are switched together. 
The 38.214 specification should provide some description related to the meaning of this capability so that the UE behaviour is clear and both the UE and the network have the same understanding on how this capability works. 
	2-55
	SRS Tx switch
	1. Support SRS Tx port switch, 
2. Report whether the uplink TX switching impact to downlink receiving in a band,
3. Report whether the UL Tx is switched together with UL Tx in another band 
	Component-2 is agreed with conditioned to RAN4’s decision.—

Component-2 is per band pair per band combination

Note that Component-3 is per band pair per band combination

Note that the band pair in Component-2 and Component-3 can be an LTE band and an NR band
	RAN1/4
	Mandatory with capability signaling

Component-1 is a list of TRx  pairs, candidates are {“Not supported”, “1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “1T=1R”, “2T=2R”, “4T=4R”}
Component-2: Candidate value set:, {yes, no},
Note: “R” refers to a subset/set of receive antennas for PDSCH; “T” refers to the SRS antennas used for DL CSI acquisition

Component-3: Candidate value set:, {yes, no},
	[Mandatory/Optional] with capability signaling
Component-1 is a list of TRx  pairs, candidates are {“1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “T=R”}
Component-2: Candidate value set:, {yes, no},




Similar description existed also in LTE for the same feature to clarify the UE behavior when bands are switched together as shown in the text below: 
[image: cid:image001.png@01D4729D.74CE3510]
Proposal 1: Capture in Section 6.2.1.2 of 38.214 the following TP to describe the agreement in UE feature on the capability signaling for SRS Tx switch:
	Text Proposal for Section 6.2.1.2 of 38.214
[bookmark: _Hlk528946293]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 ignaled 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 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 ignaled 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.



*********/


· Discussion point 7:  SRS resource sharing across SRS resource sets 

· Description:
We discussed this issue in the previous meeting.
In online discussion, possible conclusion was captured in chairman’s note.
During the meeting, there was no progress, no new supporting company appeared.
Qualcomm brings the same issue.


Qualcomm:
Proposal : Capture in the Chairman notes that (no spec change needed):
· If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for. 



Company’s comment
	Company Name
	Comments

	Qualcomm
	SRS resource sharing across SRS resource sets has not been clarified if it is supported or not. A few issues exist with such joint configuration:
· For some Ues of specific power class and PA configuration, UL virtualization would be necessary to meet the reported power class. Therefore, virtualization cannot be avoided for some Ues. If a resource is shared for different purposes, then the maximum Tx power for codebook-based may not be able to be met if virtualization is not done.
· The power control parameters for each SRS resource set are configured in the RRC per SRS resource set. 

	LGE
	The above proposal seems okay to clarify for that case it is up to UE, since other specific treatments for such particular cases seem not easy at this late stage of CR phase.

	Vivo
	We are OK with QC’s proposal. To avoid CSI measurement problem, identical power should be guaranteed for all SRS resources within one SRS resource set. However, different SRS power control parameters can be separately configured for different SRS resource sets, which means same transmission power cannot be guaranteed for an SRS resource if the SRS resource is associated with multiple SRS resource sets. Therefore, it can be left to UE implementation to solve above issue.

	OPPO
	Since it is up to UE implementation, is there any specification impact for that?



/****

Company’s comment in #94bis
	Company Name
	Comments

	HW
	At least we shall clarify this case in the spec, i.e. up to UE implementation like proposal 8 from Qualcomm

	Qualcomm
	It may not have spec impact, but a conclusion may be needed. Is this feature supported? What is the understanding on how the UE shall transmit these resources? What if the power control command is different?

	Nokia
	Proposal 4-1: No further optimization is needed to supported SRS resource sharing among multiple SRS resource set
Proposal 4-2: UE does not expect to be configured with common SRS resource(s) among SRS resource sets configured with different transmission power 







Qualcomm:
The current specification allows for the sharing of SRS resources among the SRS resource sets of different "SRS-setUse". However, such configuration would be problematic for the following reasons: 
· 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. 
· The ports for UL codebook may be using a transparent diversity scheme (e.g., SCDD), or antenna virtualization for better UL coverage. Yet, for the SRS ports for DL purposes, such schemes will be problematic. 

[bookmark: _Hlk525828769]Proposal 2: Capture in the Chairman notes that (no spec change needed):
· If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for. 

*********/


[bookmark: _Hlk514328423]
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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 configured on serving cell indicated by higher layer parameter servingCellld if present,
same serving cell as the target SRS otherwise, or an SRS configured on uplink bandwidth part indicated by
higher layer uplinkBIWP. and serving cell aﬂd—uplﬁdebaﬂdmdﬂa—paﬂ»mdwa‘ed by higher layer parameter
servingCellld and/erwpliniB WP if present, same serving cell and/or bandwidth part-as the target SRS otherwise.
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8.7 UE transmit antenna selection

UE transmit antenna selection is configured by higher layers via parameter ue-TransmitAntennaSelection. The UE is not
expected to be simultaneously configured with SRS-Antenna-Switching-2T4R and ue-TransmitdntennaSelection.

A UE configured with transmit antenna selection for a serving cell is not expected to

- be configured with more than one antenna port for any uplink physical channel or signal for any configured
serving cell, or

- be configured with trigger type 1 SRS transmission on any configured serving cell, or
- be configured with simultaneous PUCCH and PUSCH transmission, or
- receive DCI Format 0 indicating uplink resource allocation type 1 for any serving cell, or
- be configured with a SCG.
If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection
for PUSCH in subframe  in response to the most recent command received via DCI Format 0 in subframe - or earlier
(see Subclause 5.3.3.2 of [4]).

If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to
be switched together in rxdntennaSwitchUL the UE may assume the same transmit antenna port value is indicated in
each PDCCH/EPDCCH with DCI format 0 in a given subframe.




