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1 Introduction

In this contribution, we summarize text proposals regarding SRS specification.
2 Offline discussion progress

3 [bookmark: _Hlk504033803]Summary of text proposals


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

	1
	SRS time domain configuration: Editorial correction
	Up to editor

	2
	Restriction on simultaneous SRS transmission in different SRS resource sets
	

	3
	SRS frequency domain configuration: Editorial correction
	Stable

	4
	[bookmark: _GoBack]SRS frequency domain location (The reference point): Clarification
	Stable

	5
	SRS port indexing: Editorial correction
	Should be discussed in other AI(UL MIMO)

	6-1
	SRS dropping rule (1): Remaining FFS
	Stable

	6-2
	SRS dropping rule (2): Editorial correction
	Stable

	7
	Minimal time interval for the case other than FR1 CB: Remaining FFS
	Controversial. N2+42 is majority(please keep the specification)

	8
	SRS configuration across CCs: Editorial correction
	Stable

	9
	Cross-Carrier Indication of SRS Spatial Relation: Correction
	Stable

	10
	SRS carrier-based switching Type A: Correction
	Stable

	11
	SRS + Long PUCCH same-CC collision: Correction
	Stable

	12
	SRS switching regarding higher layer parameter "srs-CellToSFI": Correction
	Stable

	13-1
	UE antenna switching (1): Clarification
	Stable

	13-2
	UE antenna switching (2): Clarification
	Stable

	13-3
	UE antenna switching (3): Editorial correction
	

	13-4
	UE antenna switching (4): Edijtorial correction
	

	13-5
	UE antenna switching (5): Restriction of frequency domain aspect
	

	13-6
	UE antenna switching (6): Restriction of power domain aspect
	Should be discussed in other AI(Power control)

	14-1
	Spatial Transmission Filter (1) for 'nonCodebook' SRS resource set:Correction
	Should be discussed in other AI(beam management)

	14-2
	Spatial Transmission filter (2) across multiple symbols
	

	15
	T=R setting ( feature list 2-55 issue):Clarification
	It should be discussed in other AI(UE feature)

	16
	txSwitchImpactToRx" signalling
	

	17
	Power control for SRS
	It should be discussed in other AI(PC).

	18
	SRS resource sharing across SRS resource sets
	Stable

	
	
	





· Discussion point 1: SRS time domain configuration: Editorial correction

· Description:
To provide clear understanding of “time domain behavior”, HW proposes to add “('periodic', 'semi-persistent', 'aperiodic')”.

Following change  is up to editor.
Possible agreement (from HW)
	Text proposal in 38.214[2]
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
The UE is not expected to be configured with different time domain behavior ('periodic', 'semi-persistent', 'aperiodic') 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.
< End of the text proposal >



Company’s comment
	Company Name
	Comments

	ZTE
	No need. Time domain behavior is clear enough.

	Intel
	OK

	HW
	To ZTE: the intention is only to avoid the misunderstanding of “time domain behavior” which can be wrongly/easily interpreted as the same periodicity and offset configurations among SRS resources. Besides it is the same wording for CSI-RS time domain behavior.

	Ericsson
	Support

	Qualcomm
	It is not really necessary, this issue is not essential, but if we can agree quickly its OK.

	Nokia
	UP to editor

	LGE
	OK

	Samsung
	OK





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


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


· Discussion point 2: Restriction on simultaneous SRS transmission in different SRS resource sets 
It is related to above discussion point. 

· Description:
In the specification of TS38.214 6.2.1, there is a description “the SRS resources in different SRS resource sets can be transmitted simultaneously”.
ZTE think that the restrictions “within the same BWP” and “same time domain behavior” are needed.
CATT also think that higher layer parameter “usage” with beam management”. CATT just adds “,” in suitable position in the specification. 
 ZTE TP includes CATT’s intention as well. 


It is related to other discussion point. “time domain behavior ('periodic', 'semi-persistent', 'aperiodic') “may be suitable instead of “time domain behavior”.(See Huawei’s Editorial correction on SRS time domain configuration)


Possible agreement (from ZTE)
“SRS SetUse” in ZTE’s original TP is replaced by “usage”

	TP2 for section 6.2.1 in 38.214:
< Start of text proposal >

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher later parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usageSRS-SetUse. When the higher layer parameter usageSRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. When the higher layer parameter usage is set to 'BeamManagement', the SRS resources in different SRS resource sets within the same BWP can be transmitted simultaneously if these SRS resources have the same time domain behaviorThe SRS resources in different SRS resource sets can be transmitted simultaneously.
< End of text proposal >






Company’s comment
	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. 




/**********************************
ZTE:
Based on the current 38.214 for the UL beam management as follows, the SRS resources in different SRS resource sets can be transmitted simultaneously. However, this rule seems not correct if two SRS resource sets are in different BWPs or have different time domain behavior. As shown in Figure 2.2-1, SRS resource set 0 and set 1 are periodic and aperiodic respectively. Since some resources in set 1 may have the same beam with some resources in set 0, the rule is not correct in this case. So the rule is satisfied only when SRS resource sets for BM have the same time domain behavior in the same BWP.
[image: ]
Figure 2.2-1 SRS for BM


CATT:
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 descriptions in TS38.214 should be aligned with the agreements. The corresponding TP for TS 38.214 is as follows:

	-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
6.2.1	UE sounding procedure

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





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






· Discussion point 3: SRS frequency domain configuration: Editorial correction

· Description:
To keep consistency with agreement regarding frequency domain shift value in TS38.211 in previous meeting. HW think that TS38.214 also needs to be modified.

From HW,
Possible agreement 
	Text proposal in 38.214[2]
< Start of the text proposal >
6.2.1	UE sounding procedure	
< Unchanged parts are omitted >
-	Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	Support

	Intel
	Support

	HW
	Support

	Ericsson
	Support

	Qualcomm
	OK

	Nokia
	Support

	Samsung
	OK




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

The frequency-domain starting position  is defined by


where 





The frequency domain shift value  adjusts the SRS allocation to align with respect to the common resource block grid in multiples of four and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE. The transmission comb offset  is contained in the higher-layer parameter transmisisonComb transmissionComb in the SRS-Config IE and  is a frequency position index.
< End of the text proposal >






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

· Discussion point 4: SRS frequency domain location (The reference point): Clarification

· Description:
HW is trying to provide more clear description for the reference point.

From HW,
Possible agreement 
	Text proposal in 38.211[1] 
< Start of the text proposal >
[bookmark: _Toc516767334]6.4.1.4.3	Mapping to physical resources
	
< Unchanged parts are omitted >

The frequency-domain starting position  is defined by


where 





The frequency domain shift value  adjusts the SRS allocation with respect to the common resource block grid and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE. The transmission comb offset  is contained in the higher-layer parameter transmissionComb in the SRS-Config IE and  is a frequency position index.

The reference point for  is subcarrier 0 in common resource block 0.
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	OK

	Intel
	OK

	HW
	OK

	Ericsson
	In principle OK but should the reference point be expressed in terms of Point A as defined in 38.211?

	Qualcomm
	OK

	Nokia
	OK

	LGE
	OK

	Samsung
	OK




/**********************************
HW:

For SRS, the reference point is not defined yet. Since the frequency domain position is computed based on both freqDomainPosition and freqDomainShift, we can simply define the reference point of frequency starting position.


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


· Discussion point 5: SRS port indexing: Editorial correction

· Description:
Current SRS port index is not used for SRS port index for non-codebook-based transmission.
Nokia, Nokia Shanghai Bell made following observations.

Observation 4-1: The current 38.211 text on SRS port index is correct only for codebook-based transmission. There is misalignment with SRS port indexing for non-codebook-based transmission
Observation 4-2: For non-codebook based transmission, SRS ports in different SRS resources are always mapped to the same number of “1000” always. When more than one SRS resources are indicated by DCI, there is ambiguity to map SRS ports to PUSCH ports. 

Possible agreement: Use following SRS port indexing for codebook and non-codebook-based transmission mode
· 
For Codebook, SRS ports indexed as where i is the index of a SRS port in a SRS resource (as in the current specification)
· 
For non-codebook, SRS ports indexed as  where i the the index of a SRS resource in a SRS resource set. 
Should be discussed in other AI
From Nokia,
Possible agreement 
	
=========================== Text Proposal for TS38.211  ==============================

6.4.1.4.1 SRS resource

An SRS resource is configured by the SRS-Resource IE and consists of



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

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


================================= Text Proposal for TS38.214 ===============================
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 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.

The UE shall transmit PUSCH using the same antenna port as the SRS port(s) in the SRS resource indicated by the DCI format 0_1, where the SRS antenna ports in a SRS resource are indexed as .
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
	Better to discuss it in section 7.1.2.1

	HW
	Agree with ZTE to be discussed in UL MIMO 

	vivo
	Fine with this TP.

	Ericsson
	Discuss in UL MIMO

	Qualcomm
	The port indexing for CB SRS is also added in 7.1.2.1 summary and many companies have replied there. 

	Nokia
	Should be discussed in UL MIMO

	LGE
	Needs to be discussed in UL MIMO AI

	Samsung
	Prefer to discuss in UL MIMO




/**********************************
Nokia, Nokia Shanghai Bell

SRS port indexing

NR specifies that PUSCH transmit ports are selected from the association with SRS ports, therefore 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 . 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, PUSCH ports are selected from multiple SRS resources in a SRS resource set where each SRS resource is configured with only one SRS port. In this case all SRS ports is indexed as 1000. Upto 4 SRS resources can be configured, and all SRS ports in each SRS resource indexed as the same number, and hard to distinguish SRS ports when mapping to PUSCH port. This results in  a confliction between port indexing and mapping from SRS port indices to PUSCH port indices. 
Because using the same port implies the meaning of the same transmission filter/precoding etc, it is important to make it clear such port indexing. To clarify the conflicition, we are proposing the following update.  

Observation 4-1: The current 38.211 text on SRS port index is correct only for codebook-based transmission. There is misalignment with SRS port indexing for non-codebook-based transmission
Observation 4-2: For non-codebook based transmission, SRS ports in different SRS resources are always mapped to the same number of “1000” always. When more than one SRS resources are indicated by DCI, there is ambiguity to map SRS ports to PUSCH ports. 
Proposal 4-3: Use following SRS port indexing for codebook and non-codebook-based transmission mode
· 
For Codebook, SRS ports indexed as where i is the index of a SRS port in a SRS resource (as in the current specification)
· 
For non-codebook, SRS ports indexed as  where i the the index of a SRS resource in a SRS resource set. 


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






· Discussion point 6-1: SRS dropping rule (1): Remaining FFS
· Description:
In the last meeting, the following agreement was made. It includes FFS.

	Agreement
SRS dropping rule for same carrier 
Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS
o   FFS: Whether Dropped SRS resource shall be at resource level or symbol level



There are two alternatives, symbol level or resource level.

Alt1 is majority opinion.

There three reasons to the selection.
Reason: 
1.Symbol level is easy implementation.
2.Residual symbols are still useful to the network.
3. To maintain consistency with the dropping rule.

Regarding the reason No3, CMCC and Samsung has different view.
The point is the consistency of the specification.

CMCC ‘s reason for the consistency
In 6.2.1[TS36.214], 
	[bookmark: _Hlk526337499]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.” <- This part is symbol level.




Samsung’s reason for the consistency
In 6.2.1[TS36.214],
	In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS/PUCCH/PUSCH and PRACH transmissions are not allowed, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH in the same symbol. 

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 shall not transmit simultaneously SRS resource(s) and PRACH. <- This part is resource level



Yes. Samsung is right. Above specification means resource level. But this is carrier aggregation case, the point is SRS dropping rule for same carrier.

To take Alt1 symbol level,
Possible agreement 
	Text proposal in 38.214[2]
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol]. 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]. 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].
< End of the text proposal >




Company’s comment
	Company Name
	Comments

	ZTE
	Symbol level dropping rule is fine for us

	OPPO
	Alt.1

	HW
	Alt 1

	vivo
	Alt 1

	Ericsson
	Alt.1 

	Nokia
	Alt 1

	LGE
	Alt 1 as symbol level dropping rule.

	Samsung
	Fine with Alt 1 for progress

	CMCC
	Support Alt 1
However, consider the two SRS resources belonging to different time domain behaviors may be collide on more than one symbols. The text proposal is recommended to consider using the form “symbol(s)”. Hence, the following text proposals are proposed:

Text proposal : 
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol(s)]. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol(s)]. 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(s)]. 
< End of the text proposal >





/**********************************
HW:
In last meeting [3], it was agreed that,

	 Agreement
SRS dropping rule for same carrier 
Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS
o   FFS: Whether Dropped SRS resource shall be at resource level or symbol level



One of remained issues for SRS is whether symbol level or resource level dropping shall be applied. If collided SRS resources occupy only one symbol length, it does not make difference. However, when a SRS resource occupies more than one symbol, there’s slight difference between the two methods.
As Figure 1 shows, a periodic SRS resource 0 spans symbol #8 to symbol #11, and triggered aperiodic SRS resource 1 stars to be transmitted at symbol #10. If method 1(symbol level dropping) is applied, since the periodic SRS resource would be dropped only on overlapped symbols, the UE just needs to make the decision of collision before the overlapped symbols. If method 2 (resource level dropping) is applied, the UE needs to make the decision before periodic and aperiodic SRS resource transmission. In this example, the UE shall determine before symbol #8, and the preparation time between DCI and aperiodic SRS is reduced.  

CATT:
In RAN1 #94 meeting, an agreement on SRS dropping rule for same carrier was achieved that: Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS. Whether Dropped SRS resource shall be at resource level or symbol level is FFS. Dropping SRS resource at symbol level is preferred as it is still useful for gNB to measurement SRS with the residual symbols.
Proposal 3: 
· When SRS resources with different time domain types are conflict, the SRS resource with lower priority should be dropped at symbol level.

Samsung:
In RAN1#94 meeting, SRS dropping rule based on the priority between Ap/Sp/P SRS transmissions was agreed and whether the dropped SRS resource shall be at resource level or symbol level should be further discussed. As captured by Table 2, the current specification clarifies all the collision between SRS and other channels/RSs at resource level. To avoid introducing additional UE complexity at the very last stage of NR phase I, the same principle should be applied for SRS dropping rule between Ap/Sp/P SRS transmissions as well.

Proposal 2: The dropped SRS resource according to the SRS dropping rule for collision of Ap/Sp/P SRS shall be at resource level.

[bookmark: _Ref525889431]Table 2. TS38.214 Section 6.2.1
	[A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. ]<-this part was already removed in the latest specification.
In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol. 
In case of intra-band carrier aggregation, a UE shall not transmit simultaneously SRS resource(s) and PRACH.



This is the latest instead of above one.
	In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS/PUCCH/PUSCH and PRACH transmissions are not allowed, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH in the same symbol.

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 shall not transmit simultaneously SRS resource(s) and PRACH.




CMCC:
Based on the agreement on RAN1 #92bis meeting[2], we can know that NR supports UE transmitting SRS with same Tx beam across multiple symbols via configuring one SRS resource spanning multiple symbols, which can be used to assisted DL beam selection. As shown in Figure 2, the P-SRS resource with 4 symbol belonging to the P-SRS set1, the AP-SRS resource with 1 symbol belonging to the AP-SRS set3. The P-SRS and AP-SRS collides on the last symbol (symbol #13 ) in the same slot. If only one symbol of the P-SRS resource dropped, it may be cannot effect the selection of the TRP Rx beam, because even if the optimal DL beam is not selected, the suboptimal DL beam can be selected. But if the P-SRS resource dropped as a whole, it may cause the TRP cannot accurately selection the optimal or suboptimal DL beam. 
Hence, according to the SRS resources transmission priority rules and the SRS resources symbol level dropping rules, the lower transmission priority P-SRS resource will only be transmitted on the symbol #10, #11, #12 and the AP-SRS resource will be transmitted on the symbol #13. That to say, the P-SRS resource is not transmitted on the collided symbol(s), but the P-SRS resource will transmited on 4 symbols as configured in the next period. In this case, the SRS resources symbol level dropping may have the minimal impact on the system spectral efficiency. 
Furthermore, in RAN1 #92bis it has been agreed that “If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).[3]” And in TS 38.214[4], it is specified that “In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped.” It shows that for the case the collision occurs between SRS resources and PRACH/PUCCH in the same symbol, the UE will only drop the SRS which on the collision symbol(s). That to say, the UE have the capability to handle the symbol level SRS resource dropping. Therefore, in order to maintain consistency with the dropping method of the collision between SRS resource and PRACH/PUCCH, the dropping rule between aperiodic SRS and periodic/semi-persistent SRS resources can be defined as the symbol level dropping.

Mitsubishi:
Text Proposal : 
	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]. 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]. 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].



Qualcomm:
Note that for short PUCCH + SRS, the dropping rule is per “symbol level”, as it is already agreed and captured clearly in the specification: 
	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



We propose to have the same dropping rule collision between SRS+SRS for commonality of the UE behaviour, simpler implementation and PHY channel robustness. 

Proposal 11: Regarding the SRS dropping rule on the same symbol of the same carrier, the SRS is dropped on a symbol level.


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


· Discussion point 6-2: SRS dropping rule (2): Editorial correction

· Description:
There are three parts for three conditions in the specification regarding SRS dropping rule.
The discussion point is whether the last condition is necessary or not.
vivo think third one is repetition of first one.

‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission
‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission,
‘aperiodic’ is triggered on the OFDM symbol configured with periodic SRS transmission,

From: vivo
Possible agreement:
· The following text proposal for handling collision between aperiodic SRS and periodic SRS is supported.
	TS 38.214 V15.3.0 (2018-09)
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
[bookmark: _Hlk523498144]In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol]. 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]. 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]. 
< Unchanged parts are omitted >





Company’s comment
	Company Name
	Comments

	ZTE
	OK

	HW
	OK

	Ericsson
	OK

	Qualcomm
	OK

	LGE
	OK




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

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



· Discussion point 7: Minimal time interval for the case other than FR1 CB: Remaining FFS

· Description:

Regarding minimal time interval between PDCCH and SRS,there are three candidates as follows.

	Case
	Minimum interval

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

	For other cases
	Alt1:N2, 
Huawei

	
	Alt2:N2+42, 
Intel,Qulcomm(based on current agreement)

	
	Alt3:For FR2, N2+A. A=0 if only one active spatialRelationInfo value is configured for PUCCH, PUSCH and SRS, otherwise A is based on UE capability.
ZTE





N2+42 is majority. Please keep current specification.

Company’s comment
	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”).




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

Related agreement

	Agreement
· For SRS for CB PUSCH and antenna switching on FR1, the minimal time internal between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols 
· Support of zero slot offset for aperiodic SRS triggering is UE capability
· The time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between PDCCH and SRS
Above agreement does not change the switching time for SUL/UL 
Above agreement only affects UE capability signalling from RAN2 perspective





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. A TP is proposed as follows.

Adopt the following TP on SRS for 38.214.
6.2.1	UE sounding procedure
<Unrelated 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. 




Huawei:


	Text proposal in 38.214[2]
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). 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. 
< End of the text proposal >


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. 
N2 has been assumed to be the minimal time interval for SRS resources used for codebook based PUSCH and antenna switching in FR1. 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 triggerred SRS. According to the approved LS from RAN4[5],  
“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 2 as an exmaple. If N2 is applied, for 3-symbol CORESET, available symbols after N2 symbols is 2 symbols in the slot for 60k SCS. It is obviously not enough for SRS transmission with antenna. Thus, the SRS is transmitted in the next slot. The timeline will be automaticallly 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 avaiable in given slot for antenna switching. 
Based on above analsys, N2 is sufficient for SRS antenna switching preparation in FR2. 
[image: ]
Figure 2 Illustration of SRS for antenna switching in FR2


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 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 is based on UE capability.  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 additon, 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 is based on UE capability. 
	TP3 for section 6.2.1 in 38.214:
< Start of text proposal >
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 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 is based on UE capability. 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. 
< End of text proposal >





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


· Discussion point 8: SRS configuration across CCs: Editorial correction

· Description:
Current specification doesn’t capture the agreement correctly.
HW and Qualcomm propose correct wording. HW’s proposal and Qulacomm’s proposal are slightly different on second part. Comments are welcome for which TP is better.

From HW
Possible agreement 
	Text proposal in 38.214[2]
< Start of the text proposal >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS/PUCCH/PUSCH and PRACHPUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 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) and PRACH.
< End of the text proposal >





Company’s comment
	Company Name
	Comments

	ZTE
	OK with this TP

	HW
	OK

	Qualcomm
	OK

	LGE
	OK

	Samsung
	OK




/**********************************
HW:
It was agreed in RAN1#93 meeting [4] that,
	
Agreements:
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA 
· Note: no spec change is needed. 
· Parallel SRS and PUCCH/PUSCH transmissions across CCs is supported in inter-band CA. 
· Note: if case parallel SRS and PUCCH/PUSCH is supported, the SRS resource does not belong to a set which is for antenna switching, if the SRS resource set for antenna switching has more than one SRS resource (T < R)
· Supporting of this feature is subject to UE capability which is a separate capability
Agreements:
· Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs is supported in inter-band CA
· Supporting of this feature is subject to UE capability which is a separate capability



In current spec, the configuration restriction is not aligned with its condition. We provide the modification as follows.

Qualcomm:
In the latest 38.214, some typos need to be corrected as follows:

Proposal 12: Adopt the following TP in 38.214 Section 6.2.1.
	-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS/PUCCH/PUSCH and PRACH SRS and PUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH in the same symbol.
In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCH SRS/PUCCH/PUSCH and PRACH transmissions are not allowed, a UE shall not transmit simultaneously SRS resource(s) and PRACH. 
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------




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


· Discussion point 9: Cross-Carrier Indication of SRS Spatial Relation: Correction

· Description:
Motorola Mobility, Lenovo think that following agreement and TS38.331 should be captured in specification correctly.


Agreement: (RAN1#92-bis)
· Support uplink cross-carrier beam indication for PUCCH and SRS 
· Add Cell index and BWP information in SpatialRelation configuration

Excerpt from TS 38.331 
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
        }
    }
}


From Motorola Mobility, Lenovo
Possible agreement
	
-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.2.1 	UE sounding procedure
…
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.
-	…
-	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 parameters servingCellId and/or uplinkBWP if present, the same or different component carrier serving cell and/or bandwidth part as the target SRS otherwise.
…
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 if present, the same or different component carrier serving 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.
-    …
-------------------------------------------------------End of TP for 38.214----------------------------------------------------------





Company’s comment
	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




/**********************************
Motorola Mobility, Lenovo:
The following agreement from RAN1#92bis on cross-carrier beam indication for SRS is in the RAN1 specification with a generic wording “configured on the same or different component carrier and/or bandwidth part”. The agreement needs to be aligned with the RRC / MAC-CE spec.
Agreement: (RAN1#92-bis)
· Support uplink cross-carrier beam indication for PUCCH and SRS 
· Add Cell index and BWP information in SpatialRelation configuration

Excerpt from TS 38.331 
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
        }
    }
}


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



· Discussion point 10: SRS carrier-based switching Type A: Correction

· Description:
Revised.

Qualcomm thinks correction in SRS carrier-based switching is needed.
Type A carrier-based switching and Type B carrier-based switching needs to be specified separately.

From Qualcomm,
Possible agreement : Make the following text corrections regarding the “Type-A” SRS carrier switching and the description of the SRS request field:

	
Section 6.2.1 in 38.214:
	The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213] if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB', or indicates the SRS transmission on a set of serving cells configured by higher layers  if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'.


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

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

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

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

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











Memo: In previous meeting, Qualcomm proposed similar proposal. In the previous meeting, only Huawei supported it.
Company’s comment
	Company Name
	Comments

	ZTE
	OK

	HW 
	OK

	vivo
	OK

	Qualcomm
	If the above Table is not added, the SRS carrier switching with Type-A is broken. This is just a table coming from LTE specification for the same feature. 

	Nokia
	OK





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

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

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

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

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








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



· Discussion point 11: SRS + Long PUCCH same-CC collision: Correction

· Description:
There is no UE behavior for the transmission of SRS and long PUCCH(format 1,2,3) carrying only CSI report, or only L1-RSRP report.

From Qualcomm
Observation: No UE behavior is defined for the case of long PUCCH (formats 1,2,3) carrying only CSI report, or only L1-RSRP report and periodic or semi-persistent SRS configured on the same symbol

[bookmark: _Hlk525828785]Possible agreement: Change Section 6.2.1 of 38.214 as follows:
	TP for Section 6.2.1 of 38.214:
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s).


Note for the editor: above possible agreement should be limited within the same CC.


Company’s comment
	Company Name
	Comments

	ZTE
	This paragraph should be limited within one BWP. Or else, it collides with the following paragraph.

	Intel
	OK

	HW
	Agree in principle and also agree with ZTE’s comment that whole paragraph shall be limited within the same CC. Intra-band/inter-band CC cases are covered by later paragraph. Whether is it make sense to clarify “In case of single carrier configured for Uplink” at the beginning of this paragraph? 


	Qualcomm
	Indeed,thanks to ZTE for the clarification, we agree it should be limited within the same CC.

	Nokia
	OK with ZTE’s modification

	LGE
	OK in principle




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


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




· Discussion point 12: SRS switching regarding higher layer parameter “srs-CellToSFI”: Correction

· Description:
The point is misalignment between TS38.331 and TS 38.213.
The higher layer parameter has already been deleted from TS38.311 as NEC mentioned.

In section 11.4 of TS38.213 [4], there is description of higher layer parameter srs-CellToSFI, which is intended to be used for mapping between a serving cell index and DCI format 2_3 field. But this parameter has already been deleted from TS38.331 [2], so the description in TS38.213 should also be removed.

From NEC,
Possible agreement 
· Remove description on removed higher layer parameter srs-CellToSFI from RAN1 specification



	>>> Text proposal for 38.213 Section 11.4 >>>
…
[bookmark: _Toc517265079]11.4	SRS switching
DCI format 2_3 is applicable for serving cells where a UE is not configured for PUSCH/PUCCH transmission or for a serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. And also, the higher layer parameter srs-TPC-RNTI should be aligned with TS38.331.
A UE configured by higher layers with parameter SRS-CarrierSwitching is provided with 
-	a TPC-SRS-RNTI for a DCI format 2_3 by higher layer parameter tpc-SRS-RNTIsrs-TPC-RNTI 
[bookmark: _Hlk508197889]-	an index of a serving cell where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by higher layer parameter srs-SwitchFromServCellIndex
-	a DCI format 2_3 field configuration type by higher layer parameter typeA or higher layer parameter typeB
-	for higher layer parameter typeA, an index for a set of serving cells is provided by higher layer parameter cc-SetIndex, indexes of serving cells in the set of serving cells are provided by higher layer parameter cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for higher layer parameter typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell - a mapping between a serving cell index for SRS transmission and a DCI format 2_3 field is provided by higher layer parameter srs-CellToSFI
-	an indication for a serving cell for whether or not a field in DCI format 2_3 includes a SRS request by higher layer parameter fieldTypeFormat2-3 where a value of 0/1 indicates absence/presence of the SRS request – a mapping for a 2 bit SRS request to SRS resource sets is as provided in [6, TS 38.214]
-	an index for a location in DCI format 2_3 of a first bit for a field by higher layer parameter startingBitOfFormat2-3
 …
>>> End text proposal >>>





Company’s comment
	Company Name
	Comments

	ZTE
	OK

	HW
	OK

	vivo
	OK




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


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


· Discussion point 13-1: UE antenna switching (1): Clarification

· Description:
Intel and Ericsson provide more clear description on TS 38.214 section 6.2.1.2 UE sounding procedure for DL CSI acquisition. ZTE also provided similar clarification in previous meeting(R1-1808197).


From Intel and Ericsson
Possible agreement
	>>> Text Proposal for 38.214 Section 6.2.1.2
6.2.1.2	UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with one of the following configurations depending on the indicated UE capability ('1T2R', '2T4R', '1T4R', '1T4R/2T4R', or 'T=R'):
-	For 1T2R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	For 2T4R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-	For 1T4R, zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	For 1T4R, zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
-	For T=R, up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
>>> End Text Proposal >>>








Company’s comment
	Company Name
	Comments

	ZTE
	OK with the above TP

	Intel
	Need to also define the meaning of x and y in xTyR

	OPPO
	Agree with the TP.

	HW 
	Agree in principle

	vivo
	Agree in principle

	Ericsson
	OK

	Qualcomm
	We need to agree in a formal definition of xTyR, but in general supportive for further clarification of each subbulet refers to which case.

	Nokia
	OK 

	LGE
	OK with the TP

	Samsung
	OK




/**********************************
Intel:
We provide TP for 38.214 Section 6.2.1.2 UE sounding procedure for DL CSI acquisition, adding more clarifications about definition of UE antenna switching capability and corresponding configurations.

6.2.1.2 	UE sounding procedure for DL CSI acquisition 
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with one of the following configurations depending on the indicated UE capability ('1T2R', '2T4R', '1T4R', '1T4R/2T4R', or 'T=R'). The indicated UE antennaSwitching capability of ‘xTyR’ corresponds to a UE, capable of simultaneous SRS transmission on at least ‘x’ antenna ports and has total of ‘y’ antenna ports.
-	1T2R: up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	2T4R: up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-	1T4R: zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	1T4R: zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
-	T = R: up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
If the indicated UE capability is '1T4R/2T4R,' the UE shall expect to be configured with the same number of SRS ports, either one or two, for all SRS resources in the SRS resource set(s).
If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol. 


Ericsson:
	>>> Text Proposal for 38.214 Section 6.2.1.2
6.2.1.2	UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with one of the following configurations depending on the indicated UE capability ('1T2R', '2T4R', '1T4R', '1T4R/2T4R', or 'T=R'):
-	For 1T2R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	For 2T4R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-	For 1T4R, zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	For 1T4R, zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
-	For T=R, up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
>>> End Text Proposal >>>








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



· Discussion point 13-2: UE antenna switching (2): Clarification

· Description:
Qualcomm thinks that a correction regarding the restriction of SRS resource set configuration for antenna switching, to capture following agreement correctly. 

Agreement in #93
	The UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R” antenna switching, otherwise the UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same symbol.



From Qualcomm and ZTE,
[bookmark: _Hlk525828760]Possible agreement: Change Section 6.2.1.2 to follow the previous agreement: 
	Text proposal for 38.214 Section 6.2.1.2
…
“If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as “antenna switching” in the same slot. If the indicated UE capability is 'T=R,' the U“If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as “antenna switching” in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as “antenna switching” in the same symbol.”E shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.”
…






Company’s comment
	Company Name
	Comments

	ZTE
	The case of T=R should also be clarified:
“If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as “antenna switching” in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as “antenna switching” in the same symbol.”

	Intel
	OK. Also agree with change proposed by feature lead. 

	HW
	Agree in principle. However we prefer to ZTE’s version which is similar with DP13-4, basically with one more change at the last sentence to be more consistent. 

	Qualcomm
	OK with ZTE correction

	Nokia
	OK with the TP, but ZTE’s one is more preferred.

	LGE
	OK in principle




/**********************************
Qualcomm
The following text proposal was agreed in the RAN1 #93 meeting:
	Agreement
>>> Text proposal for 38.214 Section 6.2.1.2 >>>
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has with two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and where the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has with two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and where the SRS port pair of the second resource in the set is associated with a different UE antenna port pair than the SRS port pair of the first resource in the same set, or	
-	up to one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic” or “semi-persistent”, withwith four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and where the SRS port of each resource in the set is associated with a different UE antenna port, and or 
zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to “aperiodic” and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet, or, 
-	up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4. 
and a guard period of Y symbols, where the UE does not transmit any other signal, is used in the case the SRS resource of a set are transmitted in the same slot. In this case, the guard period is in-between the SRS resources of the set. 
If the UE indicates support of “1T4R/2T4R” antenna switching and is configured with SRS sets with SRS-SetUse set as “antenna switching”, the UE is only expected to be configured with same number of SRS ports, either one or two, for all SRS resources in the sets. 
The UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R” antenna switching, otherwise the UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same symbol. 



Based on the above text, we make the following observations and associated corrections:
· The last sentence from the above agreement was not captured as it was agreed, and may lead to confusion, since it suggests that if an SRS resource set of antenna switch is transmitted in one slot, no other SRS resource set (codebook, non-codebook, or BM) is allowed. The intention was that this restriction is true for the the SRS resource of antenna switching only.  Specifically, the 38.214 version 15.2.0 writes:
	If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.


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





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



· Discussion point 13-3: UE antenna switching (3): Editorial correction

· Description:
CATT thinks that it is preferable to use 38.331 word in the 38.214.
For example, t1r2 should be used instead of 1T2R, Tr-equal instead of T=R.
It is quite editorial. 

From CATT,
Possible agreement 
	
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
6.2.1.2	UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with one of the following configurations depending on the indicated UE capability (' t1r21T2Rt1r2', '2T4Rt2r4', '1T4Rt1r4', ' t1r4-t2r41T4R/2T4R', or 'T=R tr-equal '):
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-	zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
-	up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
If the indicated UE capability is ' t1r4-t2r41T4R/2T4R,' the UE shall expect to be configured with the same number of SRS ports, either one or two, for all SRS resources in the SRS resource set(s).
If the indicated UE capability is '1T2Rt1r2', '2T4Rt2r4', '1T4Rt1r4', '1T4Rt1r4/2T4Rt2r4', the UE shall not expect to be configured or triggered with more than one SRS resource set with usage in SRS-ResourceSet set as 'antennaSwitching'  in the same slot. If the indicated UE capability is ' tr-equal T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set with usage in SRS-ResourceSet set as 'antennaSwitching'  in the same symbol.
--------------------------------------------------------------END of TP------------------------------------------------------------




Company’s comment
	Company Name
	Comments

	Sony 
	It is not essential. In future, it may cause additional inconsistency of co-existence of e.g. t1r4 and 1T4R. Several TP in this meeting includes 1T4R,T=R.

	
	




/**********************************
CATT:
In RAN1 #93 meeting, an agreement on the SRS configurations on SRS resource sets for antenna switching was as follows:
If the UE indicates support of “1T4R/2T4R” antenna switching and is configured with SRS sets with SRS-SetUse set as “antenna switching”, the UE is only expected to be configured with same number of SRS ports, either one or two, for all SRS resources in the sets. 
The UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R” antenna switching, otherwise the UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same symbol. 
 The agreement was achieved for SRS resource sets for antenna switching only, not for all types of SRS resource sets. The descriptions in TS38.214 should be aligned with the agreements.
In TS38.331, the candidate values of supportedSRS-TxPortSwitch in SRS-TxSwitch are { t1r2, t1r4, t2r4, t1r4-t2r4, tr-equal}. The reference of the value of these high layer parameters in physical specifications should follow the candidate values of these parameters in TS38.331. 
The corresponding TP for TS 38.214 is as follows:


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



· Discussion point 13-4: UE antenna switching (4): Editorial correction

· Description:
In the original agreement, there is a description of “with SRS-SetUse set as “antenna switching”. But the following specification doesn’t include the part of the agreement.HW proposes to modify the specification to align with the original agreement.

This is discussed in Discussion point 13-2.

Company’s comment
	Company Name
	Comments

	HW
	Same comment as 13-2

	Ericsson
	OK (same as Qualcomm proposal above)

	Qualcomm
	Isnt this the same as 13-2?




/**********************************
HW:
In 38.214, it is specified that, 
“If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.”
This description should be further modified to align with the original agreement,
	
Agreement[4]
>>> Text proposal for 38.214 Section 6.2.1.2 >>>
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has with two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and where the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has with two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and where the SRS port pair of the second resource in the set is associated with a different UE antenna port pair than the SRS port pair of the first resource in the same set, or	
-	up to one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic” or “semi-persistent”, withwith four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and where the SRS port of each resource in the set is associated with a different UE antenna port, and or 
zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to “aperiodic” and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet, or, 
-	up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4
and a guard period of Y symbols, where the UE does not transmit any other signal, is used in the case the SRS resource of a set are transmitted in the same slot. In this case, the guard period is in-between the SRS resources of the set. 
If the UE indicates support of “1T4R/2T4R” antenna switching and is configured with SRS sets with SRS-SetUse set as “antenna switching”, the UE is only expected to be configured with same number of SRS ports, either one or two, for all SRS resources in the sets. 
The UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R” antenna switching, otherwise the UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same symbol. 






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


· Discussion point 13-5: UE antenna switching (5): Restriction of frequency domain aspect

· Description:
Revised.

For antenna switching, LG proposes following restriction for SRS resources in the same SRS resource set.
Same freqDomainPosition, 
Same freqDomainShift, 
Same freqHopping, 
Same groupOrSequenceHopping

From LG,
Proposal:
	Proposal #2: Adopt the following TP to 6.2.1.2 of 38.214.
6.2	UE reference symbol (RS) procedure
6.2.1 UE sounding procedure
---- Unchanged parts omitted ---
-	Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectivelyrespectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].
---- Unchanged parts omitted ---
6.2.1.2 UE sounding procedure for DL CSI acquisition
---- Unchanged parts omitted ---
-	zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffsetslotOffset in each SRS-ResourceSet is different. Or, 
-	up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
The UE is configured with a guard period of YY symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
If the indicated UE capability is '1T4R/2T4R,' the UE shall expect to be configured with the same number of SRS ports, either one or two, for all SRS resources in the SRS resource set(s).
If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured or triggered with more than one SRS resource set in the same slot. If the indicated UE capability is 'T=R,' the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol.
If the indicated UE capability is '1T2R', '2T4R', '1T4R', '1T4R/2T4R', the UE shall not expect to be configured with SRS resources, in the same SRS resource set, with different values of higher layer parameters freqDomainPosition, freqDomainShift, freqHopping, groupOrSequenceHopping across the SRS resources.
The value of Y is defined by Table 6.2.1.2-1.
---- Unchanged parts omitted ---






Company’s comment
	Company Name
	Comments

	ZTE
	The last paragraph is not needed. This restriction is a new feature.

	HW 
	No need and it is up to gNB implementation. 

	Ericsson
	This restriction is not needed




Company’s comment in previous meeting #94(R1-1809814)
	Company Name
	Comments

	ZTE
	Seems unnecessary to introduce such restriction

	OPPO
	It seems gNB implementation can ensure the configuration.

	Qualcomm
	We would be OK to introduce restriction

	Nokia
	O.K. with this TP

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

	
	





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

LG:
In the current TS 38.214 section 6.2.1.2, SRS configuration for antenna switching is described. In the antenna switching configuration, multiple SRS resources can exist in a SRS resource set for 1T2R, 2T4R, 1T4R, and T=R. These multiple SRS resources in each SRS resource set should be transmitted in different symbols as described in the current specification. On the other hand, there is no restriction on the other higher layer parameters given by SRS-Resource between SRS resources in the same set, e.g., transmission comb value, SRS bandwidth, frequency hopping pattern. However, in terms of antenna switching for DL CSI acquisition, multiple SRS resources in the same SRS resource set, which is transmitted on the same slot, should have at least same SRS bandwidth on the frequency domain to be measured by gNB as reciprocal channel quality of multiple antenna ports at the same time. Additionally, inter-slot hopping pattern of multiple SRS resources in the same SRS resource set should be the same for the same reason. Therefore, we propose TP including the issue mentioned above as below.


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



· Discussion point 13-6: UE antenna switching (6): Restriction of power domain aspect

· Description:
vivo thinks that more restriction description is needed for the power aspect for SRS resource sets of 1T4R antenna switching.

It is should be discussed in other AI.

From vivo,
Proposal :
· The following text proposal for SRS 1T4R antenna switching is supported.
	TS 38.214 V15.3.0 (2018-09)
6.2.1.2	UE sounding procedure for DL CSI acquisition
< Unchanged parts are omitted >
-	zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the effect time of TPC command in DCI format 0_0/0_1/2_3 is the first transmission SRS resource within the two sets. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
< Unchanged parts are omitted >



Company’s comment
	Company Name
	Comments

	ZTE
	Fine with this TP, but it is better to confirm this in PC session

	HW
	Shall be discussed in PC section. 

	vivo
	From our point of view, we suggest firstly agree same transmission power should be guaranteed for the two SRS resource sets for SRS 1T4R antenna switching in principle. Then, the detail parameters can be confirmed in PC session.

	Ericsson
	Should be discussed in PC agenda item

	Qualcomm
	Could this be moved to PC session?

	Nokia
	Not OK with this TP, and agree to vivo 

	LGE
	Discuss in PC AI.




/**********************************
vivo:
For SRS 1T4R antenna switching with two SRS resource sets, the UE is not expected that different transmission power of the two sets. Otherwise, it may cause CSI acquisition problem. However, in the latest specification 38.214, only same open loop power control parameters configuration is mentioned in such case, whether TPC command effect time is same or not is not mentioned. Consequently, same TPC command is applied to all SRS resources in such case should be added.


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


· [bookmark: _Ref525931782]Discussion point 14-1: Spatial Transmission Filter (1) for ‘nonCodebook’ SRS resource set:Correction

· Description:
Motorola Mobility, Lenovo addresses the issue that there is no specification regarding “the spatial filter used for transmission of the SRS resource set with usage set to ‘nonCodebook’ when SRS-SpatialRelationInfo is not configured but associated CSI-RS is configured”.

From Motorola Mobility, Lenovo,
Proposal: RAN1 specification for SRS transmission in UE sounding procedure section should clarify that, for SRS resource set with usage set to ‘nonCodebook’, when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured, an SRS resource in the SRS resource set is transmitted with a spatial domain filter that was used to receive the associated CSI-RS.

It is should be discussed in other AI.


From Motorola Mobility, Lenovo,
Possible agreement:
	-------------------------------------------------------Start of TP for 38.214----------------------------------------------------------
6.2.1 	UE sounding procedure
….
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' or if the SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and with higher layer parameter associatedCSI-RS configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'semi-persistent':
-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from slot The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from slot 
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index' or if the SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and with higher layer parameter associatedCSI-RS configured, 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' or if the SRS-Resource is configured in an SRS resource set with ‘usage’ set to ‘nonCodebook’ and with higher layer parameter csi-RS configured, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
….
-------------------------------------------------------End of TP for 38.214----------------------------------------------------------





Company’s comment
	Company Name
	Comments

	ZTE
	It is better to check this TP in section 7.1.2.1

	HW
	Agree with ZTE

	LGE
	Agree with ZTE and HW.




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

Motorola Mobility, Lenovo:
For SRS transmission, the specification TS 38.214 supports the case that spatial transmission filter for SRS is based on the higher layer parameter SRS-spatialRelationInfo. On the other hand, specification clarifies that, for SRS resource set with usage set to ‘nonCodebook’, only one of the two higher layer parameters associatedCSI-RS or SRS-SpatialRelationInfo can be configured to the UE, but not both of them; see more discussions in Section 2.2 and proposal 2. However, TS 38.214 does not clarify the spatial filter used for transmission of the SRS resource set with usage set to ‘nonCodebook’ when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured. In this case, an SRS resource in the SRS resource set should be transmitted with the same spatial transmission filter that was used to receive the associatedCSI-RS. 

Proposal 1: RAN1 specification for SRS transmission in UE sounding procedure section should clarify that, for SRS resource set with usage set to ‘nonCodebook’, when SRS-SpatialRelationInfo is not configured, but associated CSI-RS is configured, an SRS resource in the SRS resource set is transmitted with a spatial domain filter that was used to receive the associated CSI-RS.


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



· Discussion point 14-2: Spatial Transmission filter (2) across multiple symbols
Controversial

Revised

· Description:

OPPO insisted that following agreement is not captured correctly in the specification.
This issue raised in previous meeting. It was not discussed in online. There was no support company in the previous meeting.
The agreement was agreed in R1-1719059 slide 3 in 90bis. This is agreement in beam management AI.
I worry about whether OPPO’s proposal requires additional RRC parameter.

#90bis
	Agreement:
For UL beam management, 
· NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings
· configuring one SRS resource spanning multiple symbols 
· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.




OPPO’s text proposal

	
/---------------------------------------- Start of Text Proposal for 38.214 -----------------------------------------/
6.2.1	UE sounding procedure
The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with [image: ]SRS resources (higher later parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously. The UE shall transmit SRS with the same spatial domain transmission filter across the OFDM symbols and antenna ports occupied by a SRS resource.
/---------------------------------------- End of Text Proposal for 38.214 -----------------------------------------/






Company’s comment
	Company Name
	Comments

	ZTE
	No need. This TP may cause more issues, e.g. one AP SRS resources in different slots may have different spatial domain filter.

	Ericsson
	Not needed. A spatial relation, if configured, is defined on a per resource basis, hence apply to all symbols of the resource.





Company’s comment in previous meeting #94(R1-1809814)
	Company Name
	Comments

	Sony 
	Why it is neede? There is a specification in 38.214 “if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference ‘ssb-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference ‘csi-RS-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference ‘srs’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS.”

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

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




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


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

· Discussion point 15: T=R setting ( feature list 2-55 issue):Clarification

· Description:
Qualcomm and Ericsson try to clarify T=R setting in feature list (2-55).
Qualcomm and Ericsson need to discuss then it should be discussed in other AI(feature ).

From Qualcomm:

[bookmark: _Hlk523725123][bookmark: _Hlk523725306]Proposal1: Clarify that ‘T=R’ means that the set of Tx antennas used for PUSCH transmission is a subset of Rx antennas used for PDSCH reception. Make the feature optional to enable UE classes that use different antennas for Rx and Tx. In addition, the impact to DL and UL in other bands should be separate components. 

From Ericsson:
Proposal 2: A UE can report support of Tx antenna switching (1T2R, 2T4R, 1T4R) or support of only SRS transmission without switching (T = R)
Proposal 3: A UE supporting ‘T=R’ should be capable of sounding on a fixed (non-switched) set of antennas according to its reported capability in FG 2-53
Proposal 4: Clarify that indicating ‘T=R’ implies sounding using the maximum number of ports/resource a UE supports (which may be a subset of Rx antennas). Note: this applies at least to UE classes which use the same antennas for Tx and Rx 



Company’s comment
	Company Name
	Comments

	ZTE
	Need more discussion. Better to discuss it in UE feature session

	HW
	No need. It is not common understanding when discussing antenna switching for DL CSI acquisition. 

	Ericsson
	Support proposal 2,3 and 4

	Qualcomm
	We are OK to discuss this in UE feature. But we need to understand what T=R means, otherwise it is not clear now. 




/**********************************
Ericsson:
The intention of the T = R case is to allow DL CSI acquisition without antenna switching, i.e., for UEs that declare that they are not capable of antenna switching. Considering reciprocity-based DL precoding to support MU-MIMO, this seems like quite fundamental functionality. Hence,
· Support of SRS transmission, without antenna switching, for DL CSI acquisition purpose crucial for NW performance
· Support of basic antenna switching (1T2R) will give a significant capacity boost and enable multi-layer transmission also in reciprocity-based operation
So, if the intention is that even for a UE that is capable of antenna switching, the gNB is allowed to configure T = R (no antenna switching), then
· The FG name for 2-55, “SRS Tx switching”, is misleading, since it controls the configuration of SRS transmission for DL CSI Acquisition purpose, with or without actual antenna switching
We therefore propose
A UE can report support of Tx antenna switching (1T2R, 2T4R, 1T4R) or support of only SRS transmission without switching (T = R)
A UE supporting ‘T=R’ should be capable of sounding on a fixed (non-switched) set of antennas according to its reported capability in FG 2-53
Clarify that indicating ‘T=R’ implies sounding using the maximum number of ports/resource a UE supports (which may be a subset of Rx antennas). Note: this applies at least to UE classes which use the same antennas for Tx and Rx 




Qualcomm:
One of the issues is the unclarity regarding what ‘T=R’ setting means. Our proposal is that this should be clarified as follows: Clarify that ‘T=R’ means that the set of Tx antennas used for PUSCH transmission is a subset of Rx antennas used for PDSCH reception. In addition, we propose that the feature should be optional to enable UE classes that use different antennas for Rx and Tx. Note that the Rel-15 UL transmit diversity scheme is transparent small delay CDD. When this scheme is used, an UL port is virtualized to multiple physical antennas. The DL-UL antenna port correspondence will not hold. In addition, the impact to DL and UL in other bands should be separate components. 
	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
	2-53
	Yes
	SRS Tx Switch is not supported
	Type 3
	N.A.
	N.A.
	
	Component-2 is agreed with conditioned to RAN4’s decision.—
Note that 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
	Optional with capability signaling
Component-1 is a list of TRx pairs, candidates are {“no support”,“1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “T=R”}
Component-2: Candidate value set:, {yes, no},
Component-3: Candidate value set:, {yes, no},






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


· Discussion point 16: txSwitchImpactToRx” signalling

Controversial

· Description:
Qualcomm would like to restriction of UE side antenna switching behavior like LTE in antenna switching to reduce interruption time duration of other DL/UL bands.


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

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





Company’s comment
	Company Name
	Comments

	Sony
	How to handle in case of UE having multiple antenna panels? The different antenna panel may have different antenna switch. It is different from LTE, even though there is no description regarding UE side antenna panel in the specification.

	Qualcomm
	To Sony: We understand that there is no clear definition of  antenna panel, but is this really needed? The UE reports which bands in a band combination can be switched together and the gNB should follow these capabilities.




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

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

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


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




· Discussion point 17: Power control for SRS

· Description:
The issue is that there is a case where the power of multiple SRS resource simultaneous transmission exceeds the maximum UE transmission power.
This should be discussed in other AI(7.15). 
It should be discussed in other AI I (7.1.5 maintenance for UL power control)

From CATT:
Proposal : 
· Revise the power scaling rule for SRS in TS 38.213 to ensure the sum of transmit power of SRS resources in a OFDM symbol not exceed the maximum output power.  
The corresponding TP for TS 38.213 is as follows:

	
 -----------------------------------------------------Start of TP for 38.213--------------------------------------------------------
7.3	Sounding reference signals






For SRS, a UE first scalessplits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. , with parameters as defined in Subclause 7.3.1, by , where 
· 
, with
· 
 m is one of the OFDM symbol indices in SRS transmission occasion , 
· 



is the configured UE transmit power defined in [8, TS 38.101-1] and [8-2, TS38.101-2] for carrier  of serving cell  in SRS transmission occasion , 
· 



is the summary of transmit powers of SRS resources in OFDM symbol m on active UL BWP  of carrier  of serving cell  that calculated with parameters as defined in Subclause 7.3.1.

The UE splits the resulting scaled power equally across the configured antenna ports for the SRS resource in SRS transmission occasion .
-------------------------------------------------------------END of TP-------------------------------------------------------------




Company’s comment
	Company Name
	Comments

	ZTE
	It is a PC issue

	HW
	Agree with ZTE and to be discussed in PC

	Ericsson
	Should be discussed in PC agenda

	Qualcomm
	Same as ZTE. It should be moved to the PC agenda.

	LGE
	To be discussed in PC AI




/**********************************
CATT:





In TS 38.213, the SRS transmission power  determination procedure for SRS transmission occasion  on active UL BWP  of carrier  of serving cell   is specified. In our interpretation, an SRS transmission occasion corresponds to a SRS resource. According to the specifications of R15, multiple SRS resources at the same CC can transmit simultaneously. As the transmit power is calculated per SRS resource, it is possible that the sum of transmit power of multiple SRS resources that transmit in the same OFDM symbol at the same CC is higher than the maximum output power of the UE. 
Observation: 
· When multiple SRS resources at the same CC are transmitted simultaneously, it is possible that the sum of transmit power is higher than the maximum output power.

To ensure the sum of transmit power of SRS resources in a OFDM symbol not exceed the maximum output power, the following scale rule is possible:
· 


For OFDM symbol m, if the sum of transmit power of SRS resources on a CC exceeds the maximum output power, the transmit power of SRS resources that transmitted in the OFDM symbol m is scaled by the ratio of  , where is the maximum output power for the CC,is the sum of transmit powers of SRS resources that transmit on the CC in OFDM symbol m. 
· For OFDM symbol m, if the sum of transmit power of SRS resources on a CC not exceeds the maximum output power, the transmit power of SRS resources on the CC is not scaled in the OFDM symbol.
With above power scaling rule, the transmit power of a SRS resource may be different when it occupies multiple OFDM symbols. In order to guarantee the performance, equal transmit power in all OFDM symbols in the same slot of a SRS resource is preferred. Then the transmit power scaling ratio of a SRS resource should be the same in the OFDM symbols in a slot, the above scaling rule can be modified to be: 
· 


For a SRS resource transmitted in a slot starting with OFDM symbol S and lasted for L OFDM symbols, the transmit power of the SRS resource calculated by Subclause 7.3.1 of TS38.213 is scaled by   , where is the maximum output power for the CC,is the sum of transmit powers of SRS resources that transmit on the CC in OFDM symbol m. 


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



· Discussion point 18: SRS resource sharing across SRS resource sets

· Description:
SRS resource sharing across SRS resource sets was raised in previous meeting by Qualcomm.
Qualcomm wants to allow such configuration from the network. UE behavior is up to UE implementation.

 It is no spec impact, but conclusion is needed.

From Qualcomm,
Possible agreement: 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

	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:
SRS resource sharing among different SRS resource set
 In the current RAN1 specification, no strict restriction would be found on SRS resource sharing among multiple SRS resource sets, but it is obvious that depending on SRS power control configuration given per SRS resource set, resource sharing could be limited due to the difference of transmission power. 
In a technical perspective, there would be no further issues on the configuration of SRS transmission power control, since gNB has a flexibility whether to optimize transmission power per SRS resource set, or to increase resource efficiency by configuring resource sharing among multiple SRS resource sets. But if an ambiguity is found for UE’s understanding, it would be O.K. to add some modification that UE does not allowed to be configured with common SRS resource among SRS resource sets with different value of transmission power configured. 

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 proposal in this meeting:
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 8: 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. 


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






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


· Discussion point x: 

· Description:

Company’s comment
	Company Name
	Comments

	
	

	
	




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


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



[bookmark: _Hlk514328423]
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