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1 Introduction

In this contribution, we summarize possible agreement/text proposals regarding SRS specification.
2 Official offline discussion

· Discussion point 1-3: The number of SRS resource sets for other cases

Memo: how to clearly support T=R for reciprocity without UE capability “txswitch”.
· Modification of 38.214 to satisfy clear support T=R for reciprocity without “txswitchi”
· Modification of UE capability to make it possible 
· Change title of section of UE antenna switching.

Possible offline Agreement
Make the following changes:
· Change the title of Section 6.2.1.2 in 38.214 as follows
6.2.1.2 UE antenna switching UE sounding procedure for DL CSI acquisition
· Support following change in UE capability 2-55 (SRS Tx Switch)
Component-1 is a list of TRx  pairs, candidates are {1T2R, 1T4R, 2T4R, 1T4R/2T4R, 1T1R,2T2R,4T4R}


Memo:
LG,Samsung:  prefer up to two SRS resource sets.
Compromise: up to two sets

Offline 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. 



[Samsung modification]
For further discussion (modification from chairman note
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 threetwo SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic”, and “semi-persistent” and “aperiodic” respectively, 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
   and two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ and with a total of two 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 one SRS resource. 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 three two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic”, and “Semi-persistent”,  “aperiodic” respectively, 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  
and two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ and with a total of two SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of two SRS ports, and where the SRS port pair of the second resource in given two sets is associated with a different UE antenna port pair than the SRS port pair of the first resource. The two sets are each configured with one 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 configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic” and “semi-persistent” respectively, where each SRS resource set has with 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, or 
and 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 three SRS resource sets each with one SRS resource configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic”, “semi-persistent” and “aperiodic” respectively, 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. 



CATT,OPPO has a concern about above Samsung’s modification.
I don’t see use case of 2 sets for aperiodic SRS for 1T2R, 2T4R. It only introduces other issues like collision or defining rules on new UE behavior. 2 sets for 1T4R was introduced because there was no way to support it. We don’t want start this kind of discussion at the last meeting.


· Discussion point 4-1: SRS resource configuration for SRS switching among CCs

Regarding the Issue raised by Vivo and captured for further discussion, Qualcomm had further discussion with Peng to update the wording/TP as follows:

Possible offline Agreement
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0
6.2.1.3 UE sounding procedure between component carriers

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

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


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


Need to discuss: We need to discuss it.
Editorial: It is a suggestion for the editor. We don’t discuss it online basically due to time limitation.
Enhancement: It may be not essential or it should be discussed in future release due to time limitation. To find supporting company may be required.
Should be discussed in other agenda: It should be discussed in other agenda.

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

	1-1
	DCI triggering for aperiodic SRS resource sets for 1T4R antenna switching Huawei=OK, agreed
	Need to discuss　 Agreement was made

	1-2
	Gap location for aperiodic SRS resource for antenna switching
FFS is removed.CATT ran4 is aleady discussing. Overhead took into account or not. Intel overhead in RAN4 deosn’t make sense.

	Need to discuss  
Agreement was made


	1-3
	The number of SRS resource sets for other cases
	Need to discuss  possible agreement is being captured in chairman’s note 

	1-4
	Restriction of simultaneous two SRS transmission on the same symbol/Slot
	It is related to DP1-3. We can skip

	2
	Restriction for SRS resource set configuration(periodicity, SRS band width, comb) to keep same Tx power
	Need to discuss
Agreement was made

	3
	Inconsistency in Number of SRS resource per set
	Need to discuss
Agreement was made

	4-1
	SRS resource configuration for SRS switching among CCs
	Enhancement-> Need to discuss possible agreement is being captured in chairman’s note

	4-2
	SRS transmission + PUSCH/PUCCH in intra-band CA
	Should be discussed in other agenda

	4-3
	Timing considerations for SRS switching across CCs
	Need to discuss
Agreement was made

	5
	Correction on beam association by SRS in SRS-SpatialRelationInfo
	Should be discussed in other agenda Editorial

	6
	Correction on SRS initial beam sweeping for cases without SRS-SpatialRelationInfo
	Should be discussed in other agenda Editorial

	7
	Correction on SRS with same TX beam across multiple symbols
	Should be discussed in other agenda Editorial

	8
	Corrections for comb of SRS port
	Editorial Stable

	9
	Correction for A-SRS and spatial relation from an A-CSIRS
	Should be discussed in other agenda Editorial

	10
	Correction for UE behavior in the guard period between SRS of antenna switching & other UL
	Editorial

	11
	Correction for UE antenna switching
	Editorial

	12
	Correction for SRS frequency hopping
	Editorial Stable

	13
	Correction of usage “in SRS config” instead of “SRS SetUse”
	Editorial 

	14
	Correction of redundant description regarding association between CSI-RS and SRS in non-codebook based transmission
	Should be discussed in other agenda Editorial

	15
	Correction of description for multiplexing of SRS and short PUCCH
	Editorial

	16
	Corrections for association between SRS ports of the SRS resouce set and UE antenna ports
	Editorial

	17
	Correction of TS38.331 to associated CSI-RS for aperiodic SRS set
	Should be discussed in other agenda Editorial 

	18
	Correction regarding conflict case with DCI format 1_1 in TS38.213
	Should be discussed in other agenda Editorial 

	19
	Gap location for aperiodic SRS resource for antenna switching
	Enhancement Should be discussed in other agenda(38.331)　I, if we have a time, we want to discuss this.

	20
	Collision among SRS resource sets
	Enhancement

	21
	SRS group hopping randomness enhancement
	Enhancement

	22
	Clarification if UE miss the DCI format 2_0 including SFI
	Enhancement

	23
	Priority of PRACH on “switch-to” CC
	Enhancement

	24
	Priority rule for collision handling
	Enhancement

	25
	Full hopping bandwidth for SRS
	Enhancement

	26
	Aperiodic SRS triggering among different CC/BWP
	Enhancement

	27
	Discussion point 27: Clarification on aperiodic SRS triggering offset
	Enhancement

	28
	SRS sequence ID in 38.331
	Need to discuss
->Just inform RAN2

	29
	Discussion point 29: Brackets in section 6.2.1.3 of 38.214 
	Need to discuss
Agreement was made





[bookmark: _Hlk514328297]
· Discussion point 1-1:  DCI triggering for aperiodic SRS resource sets for 1T4R antenna switching Need to discuss

This discussion point is related to DCI triggering for aperiodic SRS resource sets.
The discussion point here is whether two DCI or single DCI can trigger it.
Alt1:1DCI
ZTE, Ericsson, CMCC, Intel, Samsung, Nokia, LGE, Qualcomm, Sony, Nokia
Alt2: 2DCI
	None
Alt3: No further restriction is needed. Either way (1DCI, 2DCI) is possible
OPPO, Samsung, Huawei

Alt1:1 DCI is majority opinion to reduce UE complexity, UE testing efforts, UE side implementation ambiguity.

From CMCC proposal
Possible agreement 
The two aperiodic SRS resource sets for 1T4R antenna switching can only be allowed to be triggered by one single DCI, which means that the UE shall expect that the two SRS resource sets for 1T4R antenna switching are both configured with the same value of the higher layer parameter aperiodicSRS-ResourceTrigger and with different values of the higher layer parameters slotoffset.



Company’s comment
	Company Name
	Comments

	OPPO
	We think current specification is sufficient and flexible. No further restriction is expected. 

	Qualcomm
	We prefer to have one solution and not 2 solutions for this feature. If most companies prefer 1 DCI, we also support this.

	Ericsson
	1 DCI for simplicity. The other solution (2 DCIs) has a risk for ambiguity if one of the DCIs is lost. Agree with Qaulcomm’s comment – two solutions are not needed.

	CMCC
	One-DCI trigger is preferred considering the followings:
Firstly, some companies raised in the last meeting that there might be some ambiguity for UE when two DCIs separately trigger the two SRS resource sets and the time interval between the two DCIs is long. 1 DCI is preferred to avoid such potential ambiguity for UE.  
Secondly, some other company raised that two-DCI trigger can provide additional flexibility. However, in our understanding, no additional flexibility compared to other antenna switching cases, e.g., 1T2R/2T4R, is needed. 
Thirdly, some company raised that single-DCI trigger cannot be used if the slot offset of two adjacent UL slot is larger than 8, e.g., 10 slots. In our understanding, the time interval between the two AP-SRS sets should be as short as possible in order to get the full DL channel as soon as possible, and the time interval longer that 8 slots may not be needed.

	CATT
	1 DCI triggers both aperiodic SRS sets for the case of 1T4R antenna switching. 2 DCIs will further create other issues

	Samsung
	Current spec can support triggering two aperiodic SRS resource sets by both one or two DCIs. In our understanding if gNB properly triggers two aperiodic SRS resource sets, then there is no UE ambiguity. If two DCIs are used for independently triggering two aperiodic SRS resource sets, there is a possibility that UE cannot receive or decode one of DCIs. Then, SRS resource(s) within one set cannot be transmitted. However, these remaining SRS resource(s) can be transmitted again by gNB’s retrial. As OPPO commented, we do not need to give a restriction on current spec support.

	Huawei
	Current specification is sufficient and no more restriction is needed. Both one DCI and two DCI should be supported. Single DCI can be used for low control overhead, and two DCI can be used for the case of large slot offset between two SRS resource set with flexibility (e.g., 10 slots for DL:UL=8:2) for some operators deployment.

	Nokia
	1 DCI to avoid any additional discussion/specification. If 2 DCIs are supported, to avoid uncertainty, we would need at least some additional assumptions, e.g., R is fixed.






	[bookmark: _Hlk514328353]Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 
· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port
· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources
· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets
· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets
· FFS: The gap before or after any SRS resource set for antenna switching
· FFS: The number of SRS resource sets for other cases







/*******************
ZTE: 
For two DCI, the time interval between two DCI will be long if several consecutive uplink slots exit after first DCI
Proposal 1: For 1T4R antenna switching for SRS transmission, two aperiodic SRS resource sets triggered by only one DCI is preferred. 

Huawei:
for single-DCI trigger, the slot offset between two SRS resource set is equal to the difference value of the slotOffset configured for each set, and therefore no greater than 8. If the slot offset of two adjacent UL slot is larger than 8, e.g., 10 slots, single-DCI trigger cannot be used.

Proposal 3: NR support to trigger the two SRS resource sets for aperiodic 1T4R antenna switching separately by two DCI triggers.

Ericsson:
[bookmark: _Toc513793189]For SRS-SetUse = ‘antennaSwitching’ with 1T4R antenna switching based on aperiodic SRS resources, the UE shall expect that the two SRS resource sets are configured with the same value of aperiodicSRS-ResourceTrigger within the SRS-ResourceSet IE.
CMCC:
To avoid ambiguity in case of two DCI triggering,

Proposal 2: The two aperiodic SRS resource sets for 1T4R antenna switching can only be allowed to be triggered by one single DCI, which means that the UE shall expect that the two SRS resource sets for 1T4R antenna switching are both configured with the same value of the higher layer parameter aperiodicSRS-ResourceTrigger and with different values of the higher layer parameters slotoffset.

Intel:
If two SRS resource sets are configured with SRS-SetUse set as 'antenna switching', with same codepoint identity in the 2-bit SRS request field in DCI Table in 38.212, UE does not expect two independent DCI triggers for these SRS resource sets.
Proposal 1: UE does not expect two DCI triggers separately for two SRS resource sets configured with SRS-SetUse set as 'antenna switching', with same codepoint identity in 2-bit SRS request field, in the Table in 38.212.

Samsung:
Either way is possible for triggering 1T4R antenna switching and there is no UE ambiguity.
Observation: There is no UE ambiguity on 1T4R antenna switching if gNB properly triggers two aperiodic SRS resource sets.

Nokia:
Proposal 1: When 2 or multiple of aperiodic SRS resource sets are configured for antenna switching and only one port is configured for each set, UE assumes following operations according to the triggering condition and transmission time configuration.
· If 2 of SRS resource sets are triggered via single DCI and difference of two sets’ time offset is less than threshold, UE understand that 1T4R SRS antenna switching is intended.
· If each of SRS resource set is separately triggered, UE understand that 1T2R antenna switching is intended
· The threshold indicates the distance of adjacent UL resources(slots)

Sony:
Proposal 1: UE is not expected to receive one DCI triggering two SRS resource set for 1T4R antenna switching.
Proposal 2: UE is expected to receive the second DCI triggering before the SRS resource set transmission by the first DCI.
Proposal 3: UE is not expected to be indicated to transmit the SRS resource set triggered by the second DCI before transmitting the SRS resource set triggered by the first DCI.

**********************/
[bookmark: _Hlk514328423]
· Discussion point 1-2:  Gap location for aperiodic SRS resource for antenna switching Need to discuss

The point is whether the gap between SRS and PUSCH/PUCCH is needed before/after SRS resource set for antenna switching.


Outcome Monday night Offline (This was not offline agreement):
Possible agreement:
· RAN1 has identified the following adjacent TDM combinations of SRS resource configured for antenna switching and other physical channels
· SRS-PUSCH
· PUSCH-SRS
· SRS-PUCCH
· PUCCH-SRS
· RAN1 notes that PUCCH may convey payload with different priorities (e.g., CSI, ACK/NACK), PUSCH and PUCCH may use different number of UL symbols
· RAN1 asks RAN4 to address the issue of antenna switching in such adjacent combinations in RAN4 spec
· FFS for RAN1 whether to include in LS: The same antenna may be used between SRS and other channels
· FFS for RAN1 whether it is only for 15KHz and 30Khz or for all SCS




Company’s comment
	Company Name
	Comments

	OPPO
	In LTE, we also support SRS antenna switching in the SRS symbols, but we don’t have any GP between SRS and PUSCH/PUCCH. Why we need it in NR? 

	LGE
	Agree to introduce gap symbol between PUCCH/PUSCH and SRS in principle. But it should not be restricted to the first SRS in the first SRS resource set, in that it is desirable to be general.

	Qualcomm
	We also acknowledge that this gap was not in LTE. We think that for 15 Khz, 30 KHz, and for FR2, the gNB could have the flexibility to schedule with or without gap; but if there is  no gap, RAN4 should define EVM exceptions due to the degradation that will result in the adjacent channels. Please see our proposal below. 

	Ericsson
	Agree that gaps will be needed in some scenarios, but further discussion is needed about which symbols and slots and also the dependency on FR1/FR2 and the subcarrier spacing.

	CATT
	We see this could potentially be an issue however it is better to discuss in RAN4.

	Samsung
	Agree that gaps will be needed in some scenarios but if the gap is defined in some cases only, we need further discussion on this issue. For instance, if the gap is required in some scenarios, defining condition could be additional issue. Given that antenna ports for PUSCH(start from 0)/PUCCH(start from 2000)/SRS(start from 1000) are totally separated in NR, it might be confusing to divide the cases, which require the gap between a SRS resource set and other channels/RSs. (i.e. PUSCH port 0 and SRS port 1000 may or may not be identical in my understanding.)

	Sony
	Many companies seem to assume that the gap between SRS and PUSCH/PUCCH can be located out side the last 6 symbol. I agree the gap before can be out side the last 6 symbol. Is it possible to allocated the gap after the last 6 symol?

	Huawei
	For 15KHz/30KHz, no GP is needed between SRS and PUSCH/PUCCH. For LTE and 15KHz, LTE does not define GP before/after SRS transmission for antenna switching.  For 60KHz FR1, GP is needed between SRS and PUSCH/PUCCH. For 60KHz(FR2), 120KHz(FR2), we may ask RAN4 whether the GP is needed before/after SRS transmission.

	Nokia
	At least it is clear that the gap before SRS resource is not always needed. But support Qualcomm’s suggestion below




Identification of gap location for two SRS resource sets for 1T4R antenna switching is being required.
There are many cases to be considered. 

We need offline taking into following aspects.

・Whether the gap can be allocated outside of the last X symbols. ( Most companies seem to think so)
・Symbol structure:  2symbols + 2symbols, 1 symbol + 3symbol, 3 symbols + 1 symbol.
・Whether the first SRS in a set can use same antenna as PUSCH/PUCCH.
	The first SRS in the first SRS resource set can use the same antenna element as PUSCH/PUCCH.
	The first SRS in the second SRS resource set may not use the same antenna element as PUSCH/PUCCH. But it is not impossible.
・The gap when there is no PUSCH/PUCCH.
・Whether the gap after SRS resource set  is needed or not, taking into account the case where DL follows the SRS resource set.
・Whether ask RAN4 to introduce EVM exception like Qualcomm’s proposal. If we want to complete this during this meeting, we don’t take this scheme.

RAN1 assumes no gap between PUSCH/PUCCH and SRS. Ask RAN4 to 
Summary of Qualcomm’s following proposal
	SCS/
	FR1
	FR2

	15/30 KHz
	No gap(LS RAN4 to introduce EVM exceptions)
	No gap(LS RAN4 to introduce EVM exceptions)

	60/120 KHz
	1symbol gap before/after
	No gap(LS RAN4 to introduce EVM exceptions)



.




· FFS Between PUSCH and SRS or between SRS and PUCCH
For 60kHz and 120Khz
· RAN1 assumes no GP for the first switch point between the earliest SRS resource in the SRS set within a period (if applicable) and the adjacent PUSCH/PUCCH. RAN1 assumes Y-symbol gap for other switch points. RAN1 kindly ask RAN4 for introducing necessary EVM exception for the symbols(s) carrying PUSCH/PUCCH when they are adjacent to these SRS resources, and recommend a value for Y between {0,1}



/******
ZTE:
Proposal 2: Except for the first SRS resource in the SRS resource set, UE is not expected to transmit any other signal in the Y-symbol guard period between any other SRS resource and PUSCH/PUCCH transmission.

Ericsson:
[bookmark: _Toc513793190]Proposal 3 For 1T4R antenna switching if PUSCH or PUCCH is transmitted in the OFDM symbols prior to the SRS resource(s) in the 2nd configured slot, introduce a guard symbol prior to the transmission of the first SRS resource in the slot.

Intel:

	PUSCH/PUCCH
	Gap
	
	Gap
	

	
	
	
	
	

	Antenna-0
	Y symbols
	SRS, Antenna-1
	Y symbols
	SRS, Antenna-0



The gap is used before and after every SRS resource in a slot, except for the case when T = R.


Samsung:
[image: ]
Proposal 1: The gap is supported before and after any SRS resource set for antenna switching.

Qualcomm:
Proposal 4: With respect to the issue of potential guard time before/after an SRS resource set for antenna switching:
· For 60/120 KHz SCS in FR2 and 15/30 KHz SCS, a UE can be configured with a PUSCH/PUCCH on a symbol which is transmitted adjacent to symbol(s) carrying SRS of an SRS resource set for antenna switching. 
· Ask RAN4 to introduce EVM exceptions for the symbol(s) carrying PUSCH/PUCCH when an adjacent symbol is used for SRS transmission of an SRS resource set for antenna switching.
· For 60 KHz SCS in FR1, a UE expects 1 symbol OFDM guard period between a symbol carrying PUSCH/PUCCH and  the first or last symbol carrying SRS of an SRS resource set for antenna switching. 
· UE is not expected to transmit any UL channel during this guard period. 
· It is up to RAN4 to discuss requirements for the cast that the SRS symbol for antenna switching is the last symbol of a slot followed by a DL symbol.
· [bookmark: _Hlk513728014]A UE is expected to be configured with a guard time of Y symbols between any two SRS symbols if at least one of them is for antenna switching.

Sony:
Proposal 4: 
The gap after the first and the second SRS resource set are required.
Note: PUSCH/PUCCH between 1st SRS resource set and 2nd SRS resource set is transmitted using same antenna element as the first SRS in the second SRS set.



[image: ]

Proposal 5: For 1T4R antenna switching in SCS=120kHz,UE is not expected to be configured with SRS resource set with three SRS resources.

[image: ]


***/


· Discussion point 1-3:  The number of SRS resource sets for other cases Need to discuss
For 1T4R antenna switching, two SRS resource sets are used.
For other use cases besides 1T4R antenna switching,  We need to identify the number of SRS resource sets.

As a result of ad-hoc offline during this week,
From Huawei
Possible 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 three SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic”,  “semi-persistent” and “aperiodic” respectively, 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 three SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic”,  “Semi-persistent”,  “aperiodic” respectively, 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 two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic” and “semi-persistent” respectively, where each SRS resource set has with 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, or 
and 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 three 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. 




Possible agreement: 
· Up to three SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4
· For the configurations with SRS resource set with one SRS resource, 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.

Company’s comment
	Company Name
	Comments

	OPPO
	We think single SRS resource set for 1T2R/2T4R is sufficient. For 1T4R, one set for P-SRS and SP-SRS and two sets for AP-SRS are also sufficient. No further enhancement on current specification is needed.

	Ericsson
	Since it has already been agreed that a UE can be configured with up to 16 SRS sets, and that only 1 set is needed for usage = ‘codebook’ and 1 set for usage = ‘nonCodebook,’ there are sets left over for ‘antennaSwitching’ and ‘beamManagement.’ In our view, at least 2 sets for each use case (1T2R, 2T4R, 1T4R (p/sp-SRS), and T = R) are beneficial from a network performance point of view to support reciprocity based DL beamforming. A typical configuration would be to configure one set as periodic and another as aperiodic. If “fresh” CSI is needed, the gNB can trigger an aperiodic SRS set if the CSI provided by periodic is “stale.” It is important not to artificially constrain sounding configurations that support reciprocity-based operation, since this is an important use case for NR. It is important to note that each of the use cases for antenna switching is ‘or,’ so only 2 SRS resource sets would be configured for usage = ‘antennaSwitching’ not 10.

	CMCC
	We prefer single SRS resource set for 1T2R/2T4R/T=R(aperiodic) and two SRS resource sets for 1T4R(aperiodic). We are fine with multiple SRS resource sets for 1T2R/2T4R/1T4R/T=R(periodic/semi-persistent). 
We are also fine with multiple SRS resource sets for 1T2R/2T4R/T=R(aperiodic) as long as UE can differentiate the use cases for antenna switching without ambiguity for each SRS resource set.

	CATT
	To begin with, two aperiodic SRS resources are introduced due to the reason that there was no way to support 1T4R antenna switching with 1 set. For all other cases, 1 set is sufficient. if more than 1 set is supported then for the same reason more than 2 sets required for 1T4R antenna switching. In our view, this optimization is not needed in Rel-15.

	Samsung
	In general, we are O.K to introduce two sets in other cases (for p/sp/ap and 1T2R/2T4R/1T4R) given that this gives more flexibility.

	Qualcomm
	We can agree to have multiple sets for antenna switching under the following simplifications:
· The UE is only expected to be configured with multiple sets of antenna switching if the same type of antenna switching is configured in all of them 
· e.g. three 2T4R resource sets one P, another SP, another A, but not 1 set that is 2T4R and another set that is T=R, and another set that is 1T4R etc). 
· The UE does not expect to be configured/triggered with multiple sets for antenna switching on the same slot. 
· If the reason of having multiple sets, is to have a periodic set with low periodicity, and another aperiodic, why would we ask from the UE to transmit these two on the same slot?
· Is there a reason to have two sets of same antenna switching type which also have the same timing behavior? For example is there a use-case for two periodic 2T4R resource sets on the same CC?
If the use-case this is because each set may have different SpatialRelation configured, we could add the constraint that this can be supported when SpatiRelation between the resources of the two sets is different.

	Huawei
	Support 2 sets for AP-SRS for 1T4R, and one or more sets for other cases of SRS antenna switching. There is no UE ambiguity by this design. Moreover, gNB can configure different time domain behavior and bandwidth for different SRS resource sets. Similar to multiple CSI-RS resources, multiple SRS resource sets used for antenna switching can be used jointly and flexibly for DL CSI acquisition, up to NW implementation.
There should be only one type of antenna switching, e.g., UE cannot be configured with one set for 1T4R and another set for 2T4R, which has already been supported by current spec.




Table 1 Configuration for SRS antenna switching and corresponding UE understanding
	SRS resource set configuration
	Periodic
	Semi-persistent
	Aperiodic

	2 SRS resources with 1 port each
	1T2R
	1T2R
	1T2R/1T4R

	4 SRS resources with 2 ports each
	2T4R
	2T4R
	2T4R

	4 SRS resources with 1 port each
	1T4R
	1T4R
	-

	1 SRS resource with 1 port
	1T1R
	1T1R
	1T1R

	1 SRS resource with 2 ports
	2T2R
	2T2R
	2T2R

	1 SRS resources with 4 ports
	4T4R
	4T4R
	4T4R




Aspect 1: Time behavior: periodic, semi- persistent, aperiodic
Aspect2: Reciprocity or Antenna switching: T=R or T<R

・Multiple SRS resource sets for 1T2R,2T4R: Huawei, Ericsson, Samsung( 2 SRS resource sets)
	・Multiple SRS resource sets for 1T4R (periodic/semi-persistent), and T = R cases
		Ericsson
・Single is sufficient: CATT,OPPO, CMCC (We prefer single SRS resource set for 1T2R/2T4R/T=R(aperiodic) and two SRS resource sets for 1T4R(aperiodic). We are fine with multiple SRS resource sets for 1T2R/2T4R/1T4R/T=R(periodic/semi-persistent). We are also fine with multiple SRS resource sets for 1T2R/2T4R/T=R(aperiodic) as long as UE can differentiate the use cases for antenna switching without ambiguity for each SRS resource set.)


Aspect 1: Time behavior: periodic, semi- persistent, aperiodic
Aspect2: Reciprocity or Antenna switching: T=R or T<R


Another Qualcomm’s comment:
The UE is only expected to be configured with sets of the same type of antenna switching which can have different timing behavior (e.g. three 2T4R resource sets one P, another SP, another A, but not 1 set that is 2T4R and another set that is T=R, and another set that is 1T4R etc). 
"	Reasoning: Note that there is a UE feature capability that says 1T4R/2T4R. If we have one SRS resource set for antenna switching, the UE that reports this capability, knows that it would be configured with one or the other, but not both. If we introduce multiple SRS resource sets, the UE could be configured with one set that does 1T4R and another that does 2T4R. How important is to have this flexibility supported?

The UE does not expect to be configured/triggered with multiple sets on the same slot. 
"	Reasoning: If the reason of having multiple sets, is to have a periodic set with low periodicity, and another aperiodic, why would you ask from the UE to transmit these two both on the same slot?

For T=R
Possible agreement: 
Support more than one SRS resource set with SRS-SetUse set as antennaSwitching in case of  T=R antenna switching with resourceType set as aperiodic.
Note: The UE is only expected to be configured with sets of the same type of antenna switching which can have different timing behavior (e.g. three 2T2R resource sets one P, another SP, another A, but not 1 set that is 2T2R and another set that is 1T=1R, and another set that is 4T4R etc). 
Note: The UE does not expect to be configured/triggered with multiple sets on the same slot. 

For T<R
Possible agreement: 
Support more than one SRS resource set with SRS-SetUse set as antennaSwitching except for 1T4R antenna switching with resourceType set as aperiodic.
Note: The UE is only expected to be configured with sets of the same type of antenna switching which can have different timing behavior (e.g. three 2T4R resource sets one P, another SP, another A, but not 1 set that is 2T4R and another set that is T=R, and another set that is 1T4R etc). 
Note: The UE does not expect to be configured/triggered with multiple sets on the same slot. 



	Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 
· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port
· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources
· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets
· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets
· FFS: The gap before or after any SRS resource set for antenna switching
· FFS: The number of SRS resource sets for other cases





/*****

Huawei
Table 1 Configuration for SRS antenna switching and corresponding UE understanding
	SRS resource set configuration
	Periodic
	Semi-persistent
	Aperiodic

	2 SRS resources with 1 port each
	1T2R
	1T2R
	1T2R/1T4R

	4 SRS resources with 2 ports each
	2T4R
	2T4R
	2T4R

	4 SRS resources with 1 port each
	1T4R
	1T4R
	-

	1 SRS resource with 1 port
	1T1R
	1T1R
	1T1R

	1 SRS resource with 2 ports
	2T2R
	2T2R
	2T2R

	1 SRS resources with 4 ports
	4T4R
	4T4R
	4T4R




· A1: When UE is configured with more than 1 SRS resource set for antenna switching, and each SRS resource set contains 2 SRS resources with 1 port each, UE should determine whether they are used for 1T2R or 1T4R.
· A2: When UE is configured with more than 2 SRS resource sets for at least 1T4R antenna switching, and each SRS resource set contains 2 SRS resources with 1 port each, UE should determine which two sets are paired for 1T4R antenna switching.


Before transmitting SRS for antenna switching, UE will report it capability of supported SRS Tx port switching. Since UE will not support both 1T2R and 1T4R according to the candidate value range, A1 can be avoided based on UE reported capability. For A2, it can be avoided by limit the number of aperiodic SRS resource set for antenna switching by 2 for 1T4R. In particular, Table 1 can be updated as in Table 2 based on the restriction above with no ambiguity.

Proposal 1: Support more than one SRS resource set with SRS-SetUse set as antennaSwitching except for 1T4R antenna switching with resourceType set as aperiodic.


Ericsson:
One typical example would be to support periodic sounding over the entire bandwidth part with one set, complemented with aperiodic sounding over the actually allocated PDSCH bandwidth with a different set.
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc513793188][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc509923397]Support configuration of multiple SRS resource sets when SRSSetUse = ‘antennaSwitching’ for the 1T2R, 2T4R, 1T4R (periodic/semi-persistent), and T = R cases. Note: the 1T4R (aperiodic) case is still restricted to two sets.
The following text proposal (red text) implements Proposal 1.
[bookmark: _Toc510988236]>>> Text proposal for 38.214 Section  6.2.1.2 >>>
6.2.1.2	UE antenna switching
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:
-	One or more SRS resource sets each 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 set, or
-	One or more SRS resource sets each 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 set, or	
-	One or more SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ and with 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, 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 a given set 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, 
-	One or more 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 >>>

CATT:
for other cases, i.e. 1T2R and 2T4R antenna switching for SRS transmission, one SRS resource set is sufficient. And, for periodic and semi-persistent SRS, periodicity and slot offset values are configured per SRS resource, which means one SRS set can efficiently support 1T4R antenna switching for SRS transmission.

CMCC:
Proposal 1: For 1T2R or 2T4R antenna switching with AP-SRS transmission, only one aperiodic SRS resource set shall be configured for a UE. For 1T4R antenna switching with AP-SRS transmission, only two aperiodic SRS resource sets shall be configured for a UE.

Samsung:
The inter-slot antenna switching can be applied when enough SRS symbols within a slot are not ensured for SRS antenna switching.
Proposal 2: Two aperiodic SRS resource sets can be configured for 1T2R and 2T4R antenna switching.
The following table provides the corresponding text proposal for Proposal 2:

Qualcomm:
On the UE feature discussion, the following statement was agreed regarding the UE capability related to antenna switching:
· Row 2-55 in [4]: Component-1 is a list of TRx pairs, candidates are {1T2R, 1T4R, 2T4R, 1T4R/2T4R}
We need to clarify that the “1T4R/2T4R” is applicable to the case that the UE is UL MIMO capable, but it is not configured to transmit with UL MIMO PUSCH. 
Proposal 3: When the UE is semi-statically configured with ULmaxRank = 1, a UE only expects to be configured with 1-port SRS resource in an SRS resource set for antenna switching. 


****/


· Discussion point 1-4:  Restriction of simultaneous two SRS transmission on the same symbol/Slot Need to discuss It is related to DP1-3. We can skip

It is restriction of simultaneous two SRS transmission on the same symbol/Slot

From a part of vivo proposal,
Possible agreement:
· For aperiodic SRS for 1T4R antenna switching,
· The UE is not expected to transmit the two SRS resource sets in a same slot.


Company’s comment
	Company Name
	Comments

	OPPO
	The two cases can be avoided by gNB scheduling. Specification to make a gNB “smarter” is not needed.

	LGE
	Should be discussed with DP 1-4, 20, 24 together, since those are similar issues.

	Ericsson
	This restriction seems okay for 1T2R/2T4R/1T4R, but not T = R (when the UE is not switching antennas). In this case, the symbol can be used to transmit another SRS resource, e.g., for ‘codebook’

	CATT
	We don’t see need for discussing this issue since we don’t see need for multiple SRS resource sets for antenna switching except for 1T4R, and in the case of 1T4R where “1T” meaning only one resource transmitted at a time.

	Huawei
	Since we only agree that SRS resources in NCB set or in different BM sets can be transmitted on the same symbol, we prefer to avoid simultaneous transmission for other cases:
 UE is not except to be configured with two SRS resources on the same symbol except for: 1)the two SRS resources belong to the same NCB set, or 2)one SRS resource belongs to one BM SRS resource set and another SRS resource belongs to another BM SRS resource set.





/***
Huawei:
· R1: If the two SRS resources belong to two SRS resource sets with SRS-SetUse set to “antennaSwitching”, simultaneous transmission of two SRS resources on the same symbol is not allowed.
·  R2: If the two SRS resources belong to two SRS resource sets with different values of SRS-SetUse, simultaneous transmission of two SRS resources on the same symbol is not allowed.
Proposal 4: Simultaneous transmission over the same symbol for two SRS resources contained in different two SRS resource sets is not allowed, if
· SRS-SetUse of the two SRS resource sets are set as antennaSwitching, or
· SRS-SetUse of the two SRS resource sets are configured different.
	Text proposals for TS 38.214 v15.1.0 (R1-1805796) Section 6.2.1
< Unchanged parts are omitted >
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK.  In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 
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.
A UE shall not transmit simultaneously SRS resource(s) and PRACH. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).
A UE is not expected to be configured with SRS resources in the same symbol if the SRS resources belong to different SRS resource sets configured with higher layer parameter SRS-SetUse set to antennaSwitching.
A UE is not expected to be configured with SRS resources in the same symbol if the SRS resources belong to different SRS resource sets configured with higher layer parameter SRS-SetUse set to different values.
< Unchanged parts are omitted >



Vivo:
Proposal 1:
· For aperiodic SRS for 1T4R antenna switching,
· The UE is not expected to transmit the two SRS resource sets in a same slot.
· The UE is not expected to transmit the two SRS resource sets with transmission time interval larger than a X slots time window, where X is [4].
· The UE shall assume a new pair of aperiodic SRS resource sets is triggered when the SRS resource set with smaller id is triggered.

***/






· Discussion point 2: Restriction for SRS resource set configuration(periodicity, SRS band width, comb) to keep same Tx power Need to discuss	Comment by 作成者: Isn’t this discussion point about periodicity, bandwidth, and comb value?

To keep same TX power in UE through SRS resource set, same periodicity, same band width, same comb  for multiple SRS resources within a SRS resource set may be required. As for comb and band width, there are opposing  opinions.Only periodicity, there is no opposing company. At least, periodicity should be accepted.

	
	Opposing

	Periodicity
	

	SRS band width
	Ericsson   (For reciprocity use case, narrow and wide are needed)

	Comb
	Huawei, OPPO, CATT ,Ericsson (comb value is OK. But comb offset is not OK)




From a part of Qualcomm proposal
Possible agreement 
 For a SRS resource set, 
· a UE is not expected to be configured with multiple SRS resources with different periodicities within a SRS resource set.

/*****
· Alt2: periodicity and bandwidth
For a SRS resource set, 
· a UE is not expected to be configured with multiple SRS resources with different periodicities, or SRS-bandwidth within a SRS resource set.


· Alt3:periodicity and bandwidth and comb
 For a SRS resource set, 
· a UE is not expected to be configured with multiple SRS resources with different periodicities, or SRS-bandwidth, or transmissionComb within a SRS resource set.

***/

Company’s comment
	Company Name
	Comments

	OPPO
	Support the same periodicities and SRS bandwidth. But restriction on the comb is not needed. For non-codebook based transmission, the simultaneously transmitted SRS resources can use different combs. Restricting four SRS resources to be multiplexed only by cyclic shift is not needed. It should be noticed that for a 4 port SRS resource, both comb and CS are used for port multiplexing.

	Ericsson
	NOTE: This discussion point is about periodicity, comb value, and bandwidth, right? The above Discussion Point says only “power” 
Okay to restrict to the same periodicities.
Okay to restrict with the same comb value (2 or 4), but not the same comb offset. It is important to be able to FDM multiplex resources on different combs, i.e., different comb offsets.
Don’t agree to restricting to the same bandwidth. For the reciprocity use case, it may be beneficial to sound different parts of the band on different resources, e.g., wideband vs. narrowand. That’s why we have flexibility in the agreed table of SRS sounding bandwidth configurations.

	CATT
	For the two bullets proposed by Qualcomm below, first bullet is agreeable without “transmission comb”. Second bullet is not needed.

	Huawei
	Agree Qualcomm in principle. It should be clarify that the transmissionComb is the comb level (not include comb offset). In NCB, different SRS resources can be configured with different comb offset

	Nokia
	Agree to Qualcomm’s proposal below




Company’s comment in #92bis
	Company Name
	Comment

	Ericsson
	Support same periodicities within a set. Support same bandwidth, at least for beam management.

	OPPO
	Support the same periodicities and SRS bandwidth. But restriction on the comb is not needed. For non-codebook based transmission, the simultaneously transmitted SRS resources can use different combs. Restricting four SRS resources to be multiplexed only be cyclic shift is not needed. It should be noticed that for a 4 port SRS resources, both comb and CS are used for port multiplexing.

	Intel
	To keep the same Tx power, the comb value should be the same as well. Further it is not restricted that the SRS resources in a set can be transmitted in consecutive symbols. A possible configuration in a slot could be [PUSCH, SRI 0, PUSCH, SRI 1]. Then to keep the same transmission power for a SRS resource set if the SRS resources are not in consecutive symbols seems to be useless.
Suggest the following change:
Proposal 1: For a SRS resource set, a UE is not expected to be configured with multiple SRS resources with different periodicities or SRS-bandwidth or transmissionComb within a SRS resource set. A UE is expected to be configured with multiple SRS resources that are transmitted in consecutive symbols.

	Qualcomm
	Agree with restricing same BW and periodict and transmissionComb (as suggested by Intel).
On Intel comment: the current spec does not allow PUSCH to be scheduled after an SRS resource in a slot. But, I guess Intel’s comment is valid for PUCCH (SRS -> PUCCH -> SRS). I would appreciate further discussion to clarify this additional aspect of Intel’s proposal. 

	Nokia
	Support the proposal, and also O.K. with Intel’s suggestion: same comb within the resource set

	Huawei
	Agree to restrict same SRS bandwidth, periodicity and Comb with a set




/***
OPPO:
Proposal 1: A UE is not expected to be configured with different periodicities or PRBs within a SRS resource set.
	
 /************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying a location within the last 6 symbols of the slot. 
When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.
A UE is not expected to be configured with multiple SRS resources with different slot level periodicities or different PRBs within a SRS resource set. 
/************************* End of Text Proposal for 38.214 ************************/




Qualcomm:
Proposal 2: For a SRS resource set, 
· a UE is not expected to be configured with multiple SRS resources with different periodicities, or SRS-bandwidth, or transmissionComb within a SRS resource set.
· the UE expects that the SRS resources in a slot are configured to be transmitted in consecutive symbols, unless it is an SRS resource set for antenna switching where the SRS resources are configured Y symbols apart. 


***/


· Discussion point 3:  Inconsistency in Number of SRS resource per set Need to discuss


Company’s comment
	Company Name
	Comments

	OPPO
	Support.

	Ericsson
	Support proposal from Qualcomm below.

	CATT
	Ok with Qualcomm’s proposal below

	Samsung
	Support the QC’s proposal below

	Huawei
	Agree Qualcomm, 16 resource sets are enough



We discussed this issue in the previous meeting. There were proposals against existing agreement. But this proposal keeps existing agreement. This proposal   can  inform correct information to RAN2.

From Qualcomm,
Possible agreement:  Send an LS to RAN2 that the maximum number of SRS resource per set is 16 (as written in 331). 





Qualcomm:
In RAN1#92 it was agreed that up to 16 resources per SRS resource set can be configured:
Agreement (RRC parameter update):
maxNrofSRS-ResourceSets                                                                                             INTEGER ::= 16        -- Maximum number of SRS resource sets.
maxNrofSRS-Resources                                                                                                  INTEGER ::= 64         -- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-ResourcesPerSet                                                                                      INTEGER ::= 16
 
Yet, in the UE feature discussion, it was agreed that the UE can be configured with 32 resources per SRS resource set for beam management. These two agreements are not consistent. 

	2-30
	Uplink beam management
	1 Support of SRS based beam management 
2. Supported max number of SRS resource per set (SRS set use is configured as for beam management).
3. Supported max number of SRS resource sets (SRS set use is configured as for beam management).
 
	Uplink beam management is not supported
	Type1
	Component-2, candidate value set is {8, 16, 32}
Component-3, candidate value set is {from 1 to 8}




· Discussion point 4-1:  SRS resource configuration for SRS switching among CCs Enhancement

Company’s comment
	Company Name
	Comments

	Sony
	SRS resource set configuration exist in each BWP/CC. Why this description is needed?

	Qualcomm
	We also acknowledge that there is an spec problem for the SRS switching across CCs for Type-A switching. To see this, note the following:
· In DCI format 2_3 and only for Type-A SRS switching across CCs, the UE is configured with up to 4 sets of groups of CCs. 
· The 2-bits in the DCI are supposed to pick which set of the group of CCs is transmitted, and NOT which set is transmitted as it is the case of typical aperiodic SRS triggering or Type-B SRS switching across CCs
· Yet, the UE is configured with multiple SRS resource sets in each CC, so which set should the UE transmit?
To the detailed proposal from Vivo on hwo to resolve this spec problem: Why “codebook or antenna switching”? The feature for SRS switching across CCs is for recipropcity based operation, aka for SRS resource sets for antenna switching only.





/****
Vivo:
Proposal 3:
· For SRS switching among CCs and for a cell without PUSCH transmission, the UE is expected to be configured with one SRS resource set with higher layer parameter SRS-SetUse set to ‘codebook’ or ‘antenna switching’.
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0
[bookmark: _Toc505848942]6.2.1.3 UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].
…
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE is expected to be configured with one SRS resource set with higher layer parameter SRS-SetUse set to ‘codebook’ or ‘antenna switching’.
…
--------------------------------------------------------End text proposal----------------------------------------------------------


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


· Discussion point 4-2:  SRS transmission + PUSCH/PUCCH in intra-band CA Should be discussed in other agenda
Company’s comment
	Company Name
	Comments

	Qualcomm
	Please see an updated proposal below. Sorry for the confusion. For an SRS resource of antenna switching, the UE may be in one RF chain in one CC, and is asked to transmit from a different RF chain in a different CC (these are transparent to the gNB), so FDMing on the same symbol of such an SRS with PUSCH/PUCCH is not possible. 

Reply to Ericsson: 38.214 does not say that this applies for different CCs also, so it needs further discussion. We can discuss in other agenda item also if needed, but somewhere needs to be discussed.

	Ericsson
	@Qualcomm: But for antenna switching, doesn’t 38.214 say that the SRS resources for antenna switching are in different OFDM symbols?
It seems that this should be discussed in the Simultaneous Transmission/Reception for FR2 agenda item driving by Intel.

	Samsung
	As Ericsson commented, this issue need to be discussed in agenda for the simultaneous transmission and reception of different channels and reference signals



Qualcomm think partial overlap between SRS + PUSCH/PUCCH in intra-band CC cause TX power change and phase change at the UE.

From Qualcomm:
Possible agreement:
  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 unless the following conditions are satisfied:
· the same spatial QCL is configured 
· the SRS resource does not belong to a set which is for antenna switching
· the SRS resource has the same duration and is fully overlapped with the PUCCH/PUSCH.
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 unless the following conditions are satisfied:
the same QCL Type D is configured
,
the SRS resource is fully overlapped in time with the PUCCH/PUSCH.


· Discussion point 4-3:  Timing considerations for SRS switching across CCs Need to discuss

Company’s comment
	Company Name
	Comments

	Samsung
	Support the QC’s proposal below

	
	



An agreement is missing on the minimum timing gap between A-SRS transmission and associated triggering when different CCs have different numerology. We discussed this in previous meeting. There was no enough time for review in last meeting. Qualcomm modified previous meeting’s proposal and brings this again.

from Qualcomm (modified from #92bis)
Possible agreement 
	[bookmark: _Hlk510617549][bookmark: _Hlk506451256] (New text in Section 6.2.1.3 in 38.214): For n-th (n>=1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
· it is no earlier than the summation of 
· the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and
· the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL, 
· it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.
otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission





Following is failed one in previous meeting (#92bis).
	For n-th (n>=1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
· it is no earlier than the summation of 
· the maximum between the time durations of N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and
· the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL, 
· it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.
Otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission





· Discussion point 5:  Correction on beam association by SRS in SRS-SpatialRelationInfo Should be discussed in other agenda Editorial
Company’s comment
	Company Name
	Comments

	LGE
	Agree to provided TP.

	Qualcomm
	Could this be discussed in BM session?

	Ericsson
	Is this clarification needed? In general, it should be avoided that the specifications tie functionality to use cases so tightly. It is unfortunate that this has already occurred in the spec, but it is too late now. Is this the only place in the spec where such a change would be needed? 

	CATT
	Discuss in beam management agenda

	Samsung
	Discuss in beam management agenda

	Huawei
	Agree in principle




There is a specification that the configuration of the spatial relation between a reference RS which can be an SSB/PBCH, CSI-RS or an SRS. This SRS needs to be limited for beam management use case.
LG provides more suitable description.
In the previous meeting, LG provided same discussion point. The editor haven’t taken this suggestion so far.


LG:
When UE beam correspondence is not hold, the SRS resource that can be indicated as a spatial relation reference seems desired to be limited to the SRS resource configured with SRS-SetUse set to “BeamManagement” only, since it doesn’t make any sense that other type of SRS resource configured for codebook/non-codebook-based UL or for antenna switching can be the spatial relation reference by the higher layer parameter SRS-SpatialRelationInfo.
LG:
	<DP#3: Text proposal on 38.214>
6.2.1	UE sounding procedure
--------------- Unchanged parts omitted -------------
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-ResourceConfig: 
-	SRS-ResourceConfigId determines SRS resource configuration identity.
-	Number of SRS ports as defined by the higher layer parameter NrofSRS-Ports in Subclause 6.4.1.4 of [4, TS 38.211].
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter SRS-ResourceConfigType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameter SRS-SlotConfig for an SRS resource of type periodic or semi-persistent.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter SRS-ResourceMapping in Subclause 6.4.1.4 of [4, TS 38.211].


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

-	Frequency hopping bandwidth, , as defined by the higher layer parameter SRS-FreqHopping in Subclause 6.4.1.4 of [4, TS 38.211].
-	Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameter SRS-FreqDomainPosition in Subclause 6.4.1.4 of [4, TS 38.211].
-	Cyclic shift, as defined by the higher layer parameter SRS-CyclicShiftConfig in Subclause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value and comb offset as defined by the higher layer parameter SRS-TransmissionComb in Subclause 6.4.1.4 of [4].
-	SRS sequence ID as defined by the higher layer parameter SRS-SequenceId in Subclause 6.4.1.4 of [4].
-	The configuration of the spatial relation between a reference RS which can be an SSB/PBCH, CSI-RS or an SRS configured with higher layer parameter SRS-SetUse set to “BeamManagement”, and the target SRS is indicated by the higher layer parameter SRS-SpatialRelationInfo.




· Discussion point 6:  Correction on SRS initial beam sweeping for cases without SRS-SpatialRelationInfo  Should be discussed in other agenda Editorial 


Company’s comment
	Company Name
	Comments

	OPPO
	We support the proposal but it is better to discuss it in BM section.

	LGE
	Agree to provided TP.

	Qualcomm
	Could this be discussed in BM session?

	Ericsson
	The feature lead summary for the BM agenda already has a proposal on this very same issue. Do not discuss in the SRS agenda.

	CATT
	Discuss in beam management agenda

	Samsung
	Discuss in beam management agenda

	Huawei
	Agree in principle

	Nokia
	To be discussed in beam management A.I.





It is not captured in 38.214 that UE can apply different Tx beams to different SRS resources via a gNB-transparent way.

	Agreements (R1-1719059, Slide 3):
· 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.
· UE can apply different Tx beams to different SRS resources if it is not configured to apply the same Tx beam across SRS resources in a SRS resource set, where the beams can be determined either (1) via a gNB-transparent way, or (2) via gNB indication.



The above agreement should be captured in 38.214.


LG:
	<Text proposal on 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-ResourceSetConfig. For each SRS resource set, a UE may be configured with [image: ]SRS resources (higher later parameter SRS-ResourceConfig), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’ for a configured SRS resource set and when any of the SRS resources within the SRS resource set are not configured with higher layer parameter SRS-SpatialRelationInfo, UE should apply independent spatial domain transmission filter for each configured SRS resource. The SRS resources in different SRS resource sets can be transmitted simultaneously.




· Discussion point 7:  Correction on SRS with same TX beam across multiple symbols   Should be discussed in other agenda Editorial 


Company’s comment
	Company Name
	Comments

	OPPO
	We support the proposal but it is better to discuss it in BM section.

	LGE
	Agree to provided TP.

	Ericsson
	The feature lead summary for the BM agenda item already has a proposal on this very same issue. Do not discuss in the SRS agenda.

	CATT
	It could be discussed in beam management agenda, however this clarification seems not needed. 

	Samsung
	Discuss in beam management agenda

	Nokia
	To be discussed in beam management A.I.



Following agreement (one SRS resource spanning multiple symbol) needs to be captured in the specification.


	Agreements (R1-1719059, Slide 3):
· 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.
UE can apply different Tx beams to different SRS resources if it is not configured to apply the same Tx beam across SRS resources in a SRS resource set, where the beams can be determined either (1) via a gNB-transparent way, or (2) via gNB indication.




LG:
	<DP#5: Text proposal on 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-ResourceSetConfig. For each SRS resource set, a UE may be configured with [image: ]SRS resources (higher later parameter SRS-ResourceConfig), 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. If a SRS resource contains multiple SRS symbols in a slot, UE should apply the same spatial domain transmission filter on the different symbols in a slot for the SRS resource. The SRS resources in different SRS resource sets can be transmitted simultaneously.






· Discussion point 8:  Corrections for comb of SRS port Editorial

Company’s comment
	Company Name
	Comments

	Qualcomm
	Support

	CATT
	OK with the proposal

	Samsung
	OK this clarification



RAN1 got following agreement and it was captured in the spec. But, in 38.214:6.2.1.1, there is unsuitable description related to this agreement. ZTE proposes an editorial change for this.

ZTE think that “when frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped in each of the  symbols to the same set of subcarriers in the same set of PRBs.”  Is problem.

#92bis
	Agreement
The following working assumption is confirmed.
· NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.





ZTE
TP1：The text in {38.214：6.2.1.1	UE SRS frequency hopping procedure }
	







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



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


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






· Discussion point 9:  Correction for A-SRS and spatial relation from an A-CSIRS Should be discussed in other agenda Editorial

Company’s comment
	Company Name
	Comments

	Qualcomm
	Please note that this is not editorial. If it is not clear which aperiodic CSIRS should be used for spatial reference, the UE will not know what beam to apply. This is a functional change that is needed.

We are OK with the proposed wording change by Ericsson

	Ericsson
	Agree with Qualcomm; however, perhaps it is more clear to say “latest triggering of” rather than just “latest”

	CATT
	This could discussed in beam management agenda, looks fine 

	Huawei
	OK for this where we shall clarify that SRS resource is configured for UL BM.

	
	




Qualcomm:
The spec allows an aperiodic SRS resource to be configured to receive the spatial relation information from an aperiodic CSIRS resource. Yet, the latter may have spatial relation 
Proposal 7: Clarify that when A-SRS is configured with SRS-SpatialRelationInfo is set to 'CSI-RS' and CSI-RS resource is aperiodic, the spatial relation of the latest resource should be used.  

	· Change in Section 6.2.1 of 38.214:
“-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, or of the latest aperiodic CSI-RS. If the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS. “




· Discussion point 10:  Correction for UE behavior in the guard period between SRS of antenna switching & other UL   Editorial


Company’s comment
	Company Name
	Comments

	LGE
	We agree to resolve this issue, but we think the solution below should be opposite, such that the collided GP (treated in the same priority as SRS) and the associated SRS should be dropped together, instead of dropping the collided “channel”. Note in the specification, it is already described that SRS is dropped when colliding with a channel, e.g., PRACH.

	Qualcomm
	We understand LGE comment. We are also ok to treat the “gap” between two SRS resources of a SRS resource set for antenna switching as if it is considered for collision purpose an “SRS” symbol, and therefore apply the same prioritization rule as the one agreed for SRS with any other channel.

TO @Ericsson, this is just for antenna switching, and obviously only for these cases that the SRS symbols of one SRS resource set (1T2R, 2T4R, 1T4R) are “back-to-back” with just the minimum gap. As we said before we are OK with LGE clarification that this “minimum gap” is considered as “SRS symbol” for the purpose of prioritization.

	Ericsson
	This seems overly restrictive. What if the gNB intentionally sets up a TDM pattern between SRS and other SRSs or channels on the same or different CCs. Is it only antenna switching we’re talking about here, or guard periods in general?

	CATT
	In our understanding GP is meant for antenna switching, in this case SRS transmission symbols and GP are taken one UL channel for determining priority against other UL channels. In this sense, we are fine with LG’s proposal, maybe it  can be reworded.

	Huawei
	Overall, we agree with the principle that the GP is considered as a SRS symbol. In this case, new proposals/wording are required to interpret the GP during the collision handling.  





Qualcomm
Proposal 9: Clarify in Section 6.2.1.2 of 38.214 that during “the guard period where the UE does not transmit any other signal”, if the UE is configured to transmit any other UL channel in any CC during this guard period, this channel’s transmission is dropped. 


· Discussion point 11:  Correction for UE antenna switching Editorial


Company’s comment
	Company Name
	Comments

	Ericsson
	It seems as though at least part of this TP belongs in the 1 DCI vs. 2 DCI issue in Discussion Point 1-1
We question the other part of this TP that suggests removing the following text:
“the SRS port of each SRS resource is associated with a different UE antenna port” 
Similar text appears in the other bullet points for 1T2R, 2T4R, etc. What is the specific problem with this text?

	CATT
	Some clarification could be beneficial, but issue 1-1 should be resolved first.





Nokia:
Proposal 2: It should be properly captured in TS 38.214 that UE antenna port index is not included in SRS resource configured with SRS-SetUse as ‘antenna switching’.
	
-----------------------------------------------Text proposal on 38.214------------------------------------------------------

6.2.1.2	UE antenna switching
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:
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of the second resource is associated with a different UE antenna port than the SRS port of the first resource or
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports, and where 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	
-	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 consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port, or
-	two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of four SRS resources transmitted in different symbols of two different slots, and where configured with the same value of aperiodicSRS-ResourceTrigger the SRS port of each SRS resource 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, 
-	SRS resource set with one SRS resource, where the number of SRS ports is equal to 1, 2, or 4
……




· Discussion point 12:  Correction for SRS frequency hopping Editorial


Company’s comment
	Company Name
	Comments

	Ericsson
	Support this proposal

	CATT
	OK

	Samsung
	OK this clarification





To avoid misunderstanding, when , vivo prposes follwoing.


Vivo
Proposal 4:
· The following text change should be made for SRS frequency hopping.

	-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.211 v15.0.0
6.4.1.4.3	Mapping to physical resources


If , frequency hopping is enabled and the frequency position indices  are defined by


where [image: ] is given by Table 6.4.1.4.3-1,




and where  regardless of the value of …

--------------------------------------------------------End text proposal----------------------------------------------------------





· Discussion point 13:  Correction of usage “in SRS config” instead of “SRS SetUse” Editorial


Company’s comment
	Company Name
	Comments

	Ericsson
	Agree with the TP from OPPO, except “identification” should be “identifier”

	
	




CATT

	--------------------------------------------- start of TP ---------------------------------------------------------

6.2.1	UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher later parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ConfigSRS-SetUse. When the higher layer parameter usage in SRS-ConfigSRS-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.
< unchanged parts omitted>

6.2.1.2	UE antenna switching
When UE antenna switching is enabled by the higher layer parameter usage in SRS-ConfigSRS-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:
< unchanged parts omitted>
---------------------------------------------------end of TP-----------------------------------------------------------



OPPO:

	/************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure
The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with [image: ]SRS resources (higher later parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet SRS-SetUse. When the higher layer parameter usage in SRS-ResourceSetSRS-SetUse is set to ' beamManagement BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.
For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set.
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.
-	srs-ResourceId determines SRS resource configuration identificationidentify.
[bookmark: _Hlk512512251]-	Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Subclause 6.4.1.4 of [4, TS 38.211].
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter SRS- resourceType , which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].
/************************* End of Text Proposal for 38.214 ************************/





· Discussion point 14:  Correction of redundant description regarding association between CSI-RS and SRS in non-codebook based transmission Should be discussed in other agenda Editorial


Company’s comment
	Company Name
	Comments

	Ericsson
	Should be discussed in Non-Codebook agenda item

	Samsung
	Discuss in Non-codebook agenda




CATT:
	-------------------------------------------------- start of TP ----------------------------------------------------------
6.2.1	UE sounding procedure
< unchanged parts omitted>
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].
If a UE is configured with the higher layer parameter associatedCSI-RS and with the higher layer parameter usage set to 'nonCodebook' in SRS-ResourceSet, the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceId is associated with an SRS resource set. 
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK.  In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only.
< unchanged parts omitted>
------------------------------------------------------end of TP---------------------------------------------------------





· Discussion point 15:  Correction of description for multiplexing of SRS and short PUCCH Editorial


Company’s comment
	Company Name
	Comments

	Ericsson
	Support this proposal

	Qualcomm
	We pointed this out in previous meeting also ;it is indeed non-typical  to have spec language for features not agreed..





It was agreed that aperiodic CSI report in short PUCCH is not supported in Rel-15. Corresponding description for multiplexing of SRS and short PUCCH for should be deleted. 


Agreements:
· No concensus in RAN1#91 on how to support A-CSI on short PUCCH in Rel-15. 
· Thus, A-CSI on short PUCCH is not part of RAN1 specification for completion by Dec. 2017.

OPPO:
	/************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 
A UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.
/************************* End of Text Proposal for 38.214 ************************/




· Discussion point 16:  Corrections for association between SRS ports of the SRS resouce set and UE antenna ports Editorial

There was similar discussion through several meetings. So far, the spec doesn’t describe the association between SRS port and antenna port. It is up to editor.

Company’s comment
	Company Name
	Comments

	Ericsson
	Support this proposal

	CATT
	Not needed

	Qualcomm
	Such association to remain constant across different transmission opportunities was not needed in LTE, and should not be added in NR also. A good UE should try to avoid changing the association, but adding a specification clarification is not ok for us.

	Huawei
	Support this proposal. gNB shall perform joint channel estimation over several periods to improve the performance of DL CSI acquisition.
To QC: LTE has fixed association between UE antenna port and SRS switching. Beside since the UE only try to do this, it leads to the ambiguity at NW whether/when the gNB can combine the channel or not.




/***

CATT:
Observation: association between SRS resources and physical antenna ports is not needed to be specified.


Huawei
Proposal 2: For SRS antenna switching, the association between SRS ports of the SRS resource set and UE antenna ports shall not change among bursts of SRS transmissions once SRS resources are configured. 
	Text proposals for TS 38.214 v15.1.0 (R1-1805796) Section 6.2.1.2
< Unchanged parts are omitted >
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:
-	One or more SRS resource set with two SRS resources each transmitted in different symbols, each SRS resource in an SRS resource set consisting of a single SRS port, and where the SRS port of the second resource in the same SRS resource set is associated with a different UE antenna port than the SRS port of the first resource or
-	One or more SRS resource set with two SRS resources each transmitted in different symbols, each SRS resource in an SRS resource set consisting of two SRS ports, and where the SRS port pair of the second resource in the same SRS resource set is associated with a different UE antenna port pair than the SRS port pair of the first resource, or	
-	One or more SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ with four SRS resources each transmitted in different symbols, each SRS resource in an SRS resource set consisting of a single SRS port, and where the SRS port of each resource in the same SRS resource set is associated with a different UE antenna port, and/or
-	 two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource 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, 
-	One or more SRS resource set with one SRS resource, where the number of SRS ports 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. The association between SRS ports of the SRS resource set and UE antenna ports shall not change among bursts of SRS transmissions once SRS resources are configured.
< Unchanged parts are omitted >




***/


· Discussion point 17:  Correction of TS38.331 to associated CSI-RS for aperiodic SRS set Should be discussed in other agenda Editorial 


Company’s comment
	Company Name
	Comments

	OPPO
	Support the proposal

	Ericsson
	Should be discussed in the non-codebook agenda item




CMCC:
In RAN1 #92, the following was agreed regarding non-codebook based transmission [2]:

	Agreement:
· A UE should not be expected to be configured with both SRS-SpatialRelationInfo for SRS resource and SRS-AssocCSIRS for SRS resource set for non-codebook based transmission.




In subclause 6.1.1.2 of the latest TS38.214 (R1-1805796)[3], the above agreement has been reflected as “For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config for SRS resource set”. However, in the current TS38.331, the higher layer parameter csi-RS instead of associatedCSI-RS is configured for aperiodic SRS set, while the higher layer parameter associatedCSI-RS is configured only for periodic and semi-persistent SRS set. In our understanding, the above agreement should also be applied to aperiodic SRS set for non-codebook based transmission. Therefore, we propose to change the higher layer parameter csi-RS in SRS-ResourceSet to associatedCSI-RS for aperiodic SRS set in order to align with the above agreement. The text proposal is as following:

Proposal 4: Change the higher layer parameter csi-RS in SRS-ResourceSet in TS38.331 to associatedCSI-RS for aperiodic SRS set.

	-------------------------------------------------------Start text proposal for TS38.331-----------------------------------------------
SRS-ResourceSet ::= 					SEQUENCE {
	-- The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.
	srs-ResourceSetId						SRS-ResourceSetId,
	-- The IDs of the SRS-Reosurces used in this SRS-ResourceSet
	srs-ResourceIdList						SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId		OPTIONAL,	-- Cond Setup

	resourceType							CHOICE {
		aperiodic								SEQUENCE {
			-- The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration.
			-- Corresponds to L1 parameter 'AperiodicSRS-ResourceTrigger' (see 38.214, section 6.1.1.2)
			aperiodicSRS-ResourceTrigger			INTEGER (0..maxNrofSRS-TriggerStates-1),
			-- ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation. 
			-- Corresponds to L1 parameter 'SRS-AssocCSIRS' (see 38.214, section 6.2.1)
			associatedCSI-RS									NZP-CSI-RS-ResourceId,
			-- An offset in number of slots between the triggering DCI and the actual transmission of this SRS-ResourceSet.
			-- If the field is absent the UE applies no offset (value 0)
			slotOffset								INTEGER (1..8)													OPTIONAL,	-- Need S
			...
		},
		semi-persistent							SEQUENCE {
			-- ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation.
			-- Corresponds to L1 parameter 'SRS-AssocCSIRS' (see 38.214, section 6.2.1)
			associatedCSI-RS		NZP-CSI-RS-ResourceId															OPTIONAL, -- Cond nonCodebook
			...
		},
		periodic								SEQUENCE {
			-- ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation.
			-- Corresponds to L1 parameter 'SRS-AssocCSIRS' (see 38.214, section 6.2.1)
			associatedCSI-RS		NZP-CSI-RS-ResourceId															OPTIONAL, -- Cond nonCodebook
			...
		}
	},
--------------------------------------------------------End text proposal----------------------------------------------





· Discussion point 18:  Correction regarding conflict case with DCI format 1_1 in TS38.213  Should be discussed in other agenda Editorial 


Company’s comment
	Company Name
	Comments

	Ericsson
	Should be discussed in another agenda item

	
	




Mediateck
In NR, the aperiodic SRS can be triggered by DCI format 0_1, format 1_1, and format 2_3. But in the chapter 11.1 in 38.213 [4], the descriptions about the conflict case between aperiodic SRS and slot configuration only included the DCI format 0_1 and format 2_3. Therefore we have the following text proposal for 38.213
	---------------------------------------------------------------------------------------------------
11.1	Slot configuration
-------------------------------------------- Omitted -------------------------------------------
For a set of symbols of a slot that are indicated as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or UL-DL-configuration-dedicated, when provided to a UE, or when tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and UL-DL-configuration-dedicated are not provided to the UE
-	The UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0 or a DCI format 1_1. 
-	The UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_1, or DCI format 2_3. 
-	If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 
· the UE does not detect a DCI format 0_0, or DCI format 0_1, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot, or
· the UE detects a DCI format 0_0, or DCI format 0_1, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, or DCI format 0_1, or DCI format 2_3 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. 
Otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot. 
-------------------------------------------- Omitted -------------------------------------------
11.1.1	UE procedure for determining slot format
-------------------------------------------- Omitted -------------------------------------------
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, or a DCI format 0_1, or DCI format 1_1, or a DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
-------------------------------------------- Omitted -------------------------------------------
For a set of symbols of a slot indicated to a UE as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated, when provided to the UE, or when higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255 
-	If one or more symbols from the set of symbols are symbols in a control resource set configured to the UE for PDCCH monitoring, the UE receives PDCCH in the control resource set only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 1_0 or DCI format 1_1indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 0_0, or DCI format 0_1, or DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format 0_0, or DCI format 0_1, or DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot.
-	If the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink.
-	If the UE is configured by higher layers to transmitPUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink.
-	If the UE is configured by higher layers to transmit periodic SRS in the set of symbols of the slot, the UE transmits the periodic SRS only in a subset of symbols from the set of symbols of the slot indicated as uplink symbols by an SFI-index field value in DCI format 2_0.
-	A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format 0_0, or DCI format 0_1, or DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the the set of symbols of the slot.
-	A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as uplink and also detect a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS in one or more symbols from the set of symbols of the slot.
-------------------------------------------- Omitted -------------------------------------------







· Discussion point 19:  Gap location for aperiodic SRS resource for antenna switching Enhancement Should be discussed in other agenda(38.331)

Company’s comment
	Company Name
	Comments

	Sony
	In the reasoning, there is a description of “improve the flexibility”. I think that it is an enhancement.


	Ericsson
	The spec already supports this

	Huawei
	Agree with ZTE’s proposal.



In the reasoning, there is a description of “improve the flexibility”. I think that it is an enhancement.


ZTE:
To improve the flexibility for triggering aperiodic SRS resource set, as shown in Fig.2, more than one SRS triggering state can be configured for one SRS resource set. 
[image: ]
Fig.2 Illustration of more than one SRS triggering state configured for one SRS resource set

Proposal 3: Up to maxNrofSRS-TriggerStates-1 SRS triggering states can be configured for one SRS resource set.
· [bookmark: _GoBack]As part of LS sent to RAN2 







· Discussion point 20:  Collision among SRS resource sets Enhancement

This is a collision issue between SRS resource triggered separately.


Company’s comment
	Company Name
	Comments

	Sony
	Can Network avoid such case?

	OPPO
	Agree that the network can avoid the case. 

	LGE
	Should be discussed with DP 1-4, 20, 24 together, since those are similar issues.

	Ericsson
	The gNB can avoid this situation by implantation (scheduling)





/***
Vivo:
Proposal 2:
· When two aperiodic SRS resources in two separately triggered SRS resource sets are collided at least on one symbol, the latest triggered one shall be transmitted.


CATT:
Aperiodic SRS can be triggered with UL and DL related DCI, which is similar to LTE. When an UE is triggered for aperiodic SRS transmission, there may be few slots offset between trigger message and actual transmission of SRS. It could be possible that gNB triggers aperiodic SRS multiple times which fall into same SRS transmission occasion. In LTE, it is specified that “A UE configured for type 1 triggered SRS transmission is not expected to receive type 1 SRS triggering events associated with different values of trigger type 1 SRS transmission parameters, as configured by higher layer signalling, for the same subframe and the same serving cell.” Similar description can be captured in NR for aperiodic SRS triggering and UE behavior for aperiodic SRS transmission.

Proposal 1: specify UE behavior when an UE receives multiple aperiodic SRS triggering which fall into same SRS transmission occasion. 

***/


· Discussion point 21:  SRS group hopping randomness enhancement  Enhancement


Company’s comment
	Company Name
	Comments

	Ericsson
	Support this proposal

	Qualcomm
	If there is time to discuss this, we also support it.



This scheme can improve randomness for SRS group hopping.

Intel:



In TS 38.211, the value of  , when SRS-GroupSequenceHopping equals ’sequenceHopping’. On other hand initialization value is  for when SRS-GroupSequenceHopping equals ’groupHopping’. Considering the fact that  is a 10-bit UE specific random number, dividing it by 30 for no apparent reason reduces the randomness by almost 50% (~5 bits), thus potentially increasing the chances of worse cross-correlation. 

	============= Text Proposal in 6.4.1.4.2 in 38.211 ======================

if SRS-GroupSequenceHopping equals ’groupHopping’, group hopping but not sequence hopping shall be used and 





	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
============= End of Text Proposals in 38.211 ======================




· Discussion point 22: Clarification if UE miss the DCI format 2_0 including SFI  Enhancement


Company’s comment
	Company Name
	Comments

	
	

	
	




Mediatek:
In Rel-14 LTE, the description of the timing for aperiodic SRS carrier-based related description can be found in 36.213 [1]:
The SRS resource for the n-th (n>=2) SRS transmission is determined such that it is the first SRS resource on or after the SRS resource for the (n-1)-th SRS transmission provided it does not collide with any previous SRS transmission triggered in the DCI format 3B, or interruption due to UL or DL RF retuning time [10].

The related statements have not been agreed in NR. But in the discussion in RAN1 #92b [2], the related statements may be included in 38.214 in the future. Before adding the related statements, we need to clarify that the transmission timing for the aperiodic SRSs for each ‘switching-to’ CC triggered by DCI format 2_3 shall be configured by the higher layer parameter slotOffset in the SRS-ResourceSets [3] for each ‘switching-to’ CC to avoid some ambiguous problems. For example, in the following case if the UE misses the DCI format 2_0 which include the SFI index to indicate all the symbols in the slot n are ‘DL’ and the timing for transmission SRS in the CC2 is not definite clearly. The gNB will miss the SRS and may be affect the reception for the aperiodic SRS from the following ‘switch-to’ CC.

[image: ]
Proposal 1: For the aperiodic SRS carrier-based switch triggered by DCI format 2_3, the gNB shall configure the higher layer parameter slotOffset in the SRS-ResorceSets for each ‘switching-to’ CC.

· Discussion point 23: Priority of PRACH on “switch-to” CC  Enhancement


Company’s comment
	Company Name
	Comments

	
	

	
	





Mediatek:

Proposal 2: The PRACH on “switching-to” CC shall be with highest priority than the other channels except collision the PRACH transmission on “switching-from” CC.
[image: ]


Proposal 3: If the only partial of SRS in the carrier-based switching case is overlap with the other high priority channel, only the overlapped symbol need to be drop.

[image: ]




· Discussion point 24: Priority rule for collision handling   Enhancement?


Company’s comment
	Company Name
	Comments

	OPPO
	We think gNB can avoid the collision case. 

	LGE
	Should be discussed with DP 1-4, 20, 24 together, since those are similar issues.

	Ericsson
	The gNB can avoid this situation by implementation (scheduling)




LG:
Proposal: When SRS transmissions of multiple SRS resources occur in the same symbol, the following priority rules are defined for collision handling, and only the symbol(s) with lower priority is dropped:
· For SRS resource set with different timing behaviors: Aperiodic SRS > Semi-persistent SRS > Periodic SRS
· For SRS resource set with the same timing behavior: SRS for beam management > SRS for other usages configured by SRS-SetUse
· The priority for guard period follows the SRS resource set where the guard period is configured in. When a symbol in the guard period should be dropped, the associated SRS transmissions for the same SRS resource set are dropped as well.



· Discussion point 25: Full hopping bandwidth for SRS   Enhancement


Company’s comment
	Company Name
	Comments

	Ericsson
	The SRS bandwidth table design was generated so that there are entries whereby the full bandwidth can be sounded in either 1, 2, or 4 hops within a slot. Why should it matter that there are other entries in the table where the full bandwidth cannot be sounded within one aperiodic SRS resource transmitted within a slot? Our view is that it is not necessary to introduce any additional restrictions.

	CATT
	Agree with Ericsson’s comment above

	Huawei
	Agree with Ericsson





LG  has been providing a concern about there is a case where full bandwidth SRS hopping is impossible. But, in #92 meeting, majority companies expressed that this was optimization.
Possible conclusion: we don’t need to discuss this issue because this is an optimization.

Company’s comment provided in #92 (R1-1803410 summary of SRS)
	Company Name
	Comments

	CATT
	alt 3 is sufficient for Rel-15, it can be optimized in future release if necessary 


	Ericsson
	The SRS bandwidth table design was generated so that there are entries whereby the full bandwidth can be sounded in either 1, 2, or 4 hops. Why should it matter that there are other entries in the table where the full bandwidth cannot be sounded within one SRS resource? Our view is that it is not necessary to introduce any additional restrictions.

	Nokia
	Agree to Ericsson, we already have large table to support flexible configuration of frequency hopping. Further discussion would be for possible optimization. 

	Huawei
	UE can transmit the first N hops only. If gNB needs full bandwidth sounding, it can trigger another sounding transmission with different n_RRC, or just using semi-persistent SRS.

	Intel
	Agree with Ericsson. No need to discuss this issue in Rel-15.

	Samsung
	No need to discuss this issue



/****
LG
We provide the text proposal on 38.211 based on Alt 1 as follow:	
	<DP#2: Text proposal on 38.211>
6.4.1.4.3	Mapping to physical resources






When SRS is transmitted on a given SRS resource, the sequence  for each OFDM symbol  and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot for each of the antenna ports  according to
--------------- Unchanged parts omitted -------------
If [image: ], frequency hopping is enabled and the frequency position indices [image: ] are defined by
[image: ]
where
[image: ]









and where [image: ] regardless of the value of [image: ]. The quantity [image: ] counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher layer parameter SRS-ResourceConfigType, it is given by [image: ] within the slot in which the [image: ] symbol SRS resource is transmitted, and the values of  and  are  given by , and , ==1 with the  and corresponding to the configured value of . The quantity [image: ] is the repetition factor and is contained in the higher layer parameter SRS-ResourceMapping.
For the case of an SRS resource configured as periodic or semi-persistent by the higher layer parameter SRS-ResourceConfigType, the SRS counter is given by
[image: ][image: ]
for slots that satisfy [image: ]. The periodicity [image: ] in slots and slot offset [image: ] are given in clause 6.4.1.4.4.



****/

· Discussion point 26: Aperiodic SRS triggering among different CC/BWP   Enhancement


Company’s comment
	Company Name
	Comments

	Ericsson
	Does the spec even allow triggering of SRS in non-active BWPs?

	
	



/**
OPPO:
Proposal 2: The triggering offset for aperiodic SRS is based on the subcarrier spacing of triggered SRS transmission.

Sharp:
Proposal:
· When triggered for aperiodic SRS transmission with a trigger state associated with multiple SRS resource sets:
· Triggered SRS resource transmissions associated with non-active BWPs are dropped while the remaining SRS resource of the SRS resource set(s) associated with active BWPs are transmitted
***/


· Discussion point 27: Clarification on aperiodic SRS triggering offset   Enhancement

Company’s comment
	Company Name
	Comments

	Ericsson
	Has RAN2 decided yet how cross-carrier SRS triggering should be implemented? RAN1 agreed on this last meeting.

	
	



OPPO:
In current 38.214, it should be clarified that the slot offset configured by RRC for aperiodic SRS is based on the subcarrier spacing of the triggered SRS transmission (similar to PUSCH). Furthermore, since the PDCCH with trigger and the triggered SRS can be transmitted in different BWP/subcarrier spacing, how can UE determine the slot to transmit aperiodic SRS should be clearly captured in 38.214 similar to PUSCH scheduling. 

Proposal 2: The triggering offset for aperiodic SRS is based on the subcarrier spacing of triggered SRS transmission.
We provide the text proposal on 38.214 based on the proposal	
	< Text proposal on 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 '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 in slot n where a codepoint of the DCI may trigger one or more SRS resource set(s).



-    the UE transmits SRS in each of the triggered SRS resource set(s) in slot  where k is configured via higher layer parameter slotoffset for each SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission,  and  are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. Aperiodic SRS could be transmitted in a SRS resource only if all OFDM symbols corresponding to the SRS resource are semi-statically configured as 'uplink' or ‘flexible’ in the slot.
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the 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. 





· Discussion point 28: SRS sequence ID in 38.331  Need to discuss
Currently, SRS sequence ID is described as “bit string” of 10bits not of “integer” of 10bits as shown in the current 38.331.
Our understanding is that SRS sequence ID is should be a “integer” of 10bits.

From Saumsung,
Possible agreement: Send an LS to RAN2 that the SRS sequence ID is should be a “integer” of 10bits. 

SRS-Resource ::= 						SEQUENCE {
	srs-ResourceId							SRS-ResourceId,
	nrofSRS-Ports							ENUMERATED {port1, ports2, ports4},
	-- The PTRS port index for this SRS resource for non-codebook based UL MIMO. This is only applicable when the corresponding 
	-- PTRS-UplinkConfig is set to CP-OFDM. The ptrs-PortIndex configured here must be smaller than or equal to the maxNnrofPorts  
	-- configured in the PTRS-UplinkConfig.
	-- Corresponds to L1 parameter 'UL-PTRS-SRS-mapping-non-CB' (see 38.214, section 6.1)
	ptrs-PortIndex							ENUMERATED {n0, n1 }														OPTIONAL,	-- Need R  
	-- Comb value (2 or 4) and comb offset (0..combValue-1). Corresponds to L1 parameter 'SRS-TransmissionComb' (see 38.214, section 6.2.1)
	transmissionComb						CHOICE {
		n2										SEQUENCE {
			combOffset-n2							INTEGER (0..1),
			-- Cyclic shift configuration. Corresponds to L1 parameter 'SRS-CyclicShiftConfig' (see 38.214, section 6.2.1)
			cyclicShift-n2							INTEGER (0..7)
		}, 
		n4										SEQUENCE {
			combOffset-n4							INTEGER (0..3),
			-- Cyclic shift configuration. Corresponds to L1 parameter 'SRS-CyclicShiftConfig' (see 38.214, section 6.2.1)
			cyclicShift-n4							INTEGER (0..11)
		}
	},
	-- OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (N = 1, 2 or 4 per SRS resource),
	-- startPosition (SRSSymbolStartPosition = 0..5; "0" refers to the last symbol, "1" refers to the second last symbol) and 
	-- RepetitionFactor (r = 1, 2 or 4).	
	-- Corresponds to L1 parameter 'SRS-ResourceMapping' (see 38.214, section 6.2.1 and 38.211, section 6.4.1.4). 
	-- FFS: Apparently, RAN1 considers replacing these three fields by a table in RAN1 specs and a corresponding index in ASN.1?!
	resourceMapping							SEQUENCE {
		startPosition							INTEGER (0..5),
		nrofSymbols								ENUMERATED {n1, n2, n4},
		repetitionFactor						ENUMERATED {n1, n2, n4}
	},
	-- Parameter(s) defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid.
[bookmark: _Hlk501127760]	-- Corresponds to L1 parameter 'SRS-FreqDomainPosition' (see 38.214, section 6.2.1)
	freqDomainPosition						INTEGER (0..67),
	freqDomainShift							INTEGER (0..268), 
	-- Includes  parameters capturing SRS frequency hopping 
	-- Corresponds to L1 parameter 'SRS-FreqHopping' (see 38.214, section 6.2.1)
	freqHopping								SEQUENCE {
		c-SRS									INTEGER (0..63),
		b-SRS									INTEGER (0..3), 
		b-hop									INTEGER (0..3)
	},
	-- Parameter(s) for configuring group or sequence hopping
	-- Corresponds to L1 parameter 'SRS-GroupSequenceHopping' (see 38.211, section FFS_Section)
	groupOrSequenceHopping					ENUMERATED { neither, groupHopping, sequenceHopping },
	-- Time domain behavior of SRS resource configuration.  
	-- Corresponds to L1 parameter 'SRS-ResourceConfigType' (see 38.214, section 6.2.1).
	-- For codebook based uplink transmission, the network configures SRS resources in the same resource set with the same 
	-- time domain behavior on periodic, aperiodic and semi-persistent SRS.
	-- FFS: Add configuration parameters for the different SRS resource types?
	resourceType							CHOICE {
		aperiodic								SEQUENCE {
			...
		}, 
		semi-persistent							SEQUENCE {
			-- Periodicity and slot offset for for this SRS resource. All values in "number of slots".
			-- sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. 
			-- For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots.   
			-- Corresponds to L1 parameter 'SRS-SlotConfig' (see 38.214, section 6.2.1)
			periodicityAndOffset-sp						SRS-PeriodicityAndOffset,
			...
		},
		periodic								SEQUENCE {
			-- Periodicity and slot offset for for this SRS resource. All values in "number of slots" 
			-- sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. 
			-- For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots.   
			-- Corresponds to L1 parameter 'SRS-SlotConfig' (see 38.214, section 6.2.1)
			periodicityAndOffset-p						SRS-PeriodicityAndOffset,
			...
		}
	},
	-- Sequence ID used to initialize psedo random group and sequence hopping. 
	-- Corresponds to L1 parameter 'SRS-SequenceId' (see 38.214, section 6.2.1)
	sequenceId								BIT STRING (SIZE (10)),

	-- Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS
	-- Corresponds to L1 parameter 'SRS-SpatialRelationInfo' (see 38.214, section 6.2.1)
	spatialRelationInfo						CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index									NZP-CSI-RS-ResourceId,
		srs										SRS-ResourceId
	}																													OPTIONAL,	-- Need R
	...
}
Company’s comment
	Company Name
	Comments

	Samsung
	Support

	
	




· Discussion point 29: Brackets in section 6.2.1.3 of 38.214  Need to discuss
In the section 6.2.1.3 of 38.214 (UE sounding procedure between component carriers),  there are two bracketed paragraphs as
Samsung brings a text proposal for clarification 

Test proposal for the first bracket in section 6.2.1.3 of 38.214
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex indicating the switching from carrier c2 which is configured for PUSCH/PUCCH transmission in the case that switching-from carrier is from the serving cell configured with one uplink carrier. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwichFromCarrier indicating the switching from carrier c2 which is configured for PUSCH/PUCCH transmission in the case that switching-from carrier is from the serving cell configured with two uplink carriers. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL), uplink transmission is interrupted the UE temporarily suspends the uplink transmission on carrier c2



Company’s comment
	Company Name
	Comments

	Samsung
	Support

	
	



/** current specification 


 [A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex indicating the switching from carrier c2 which is configured for PUSCH/PUCCH transmission in the case that switching-from carrier is from the serving cell configured with one uplink carrier. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwichFromCarrier indicating the switching from carrier c2 which is configured for PUSCH/PUCCH transmission in the case that switching-from carrier is from the serving cell configured with two uplink carriers. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL), uplink transmission is interrupted on carrier c2]
[If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by [SystemInformationBlockType0] or [SystemInformationBlockType1] on serving cell c2.]

Currently, there is no clear agreement for above paragraphs. So, we need a discussion in order to make clarification on this section. 

***/
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