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Hence, the two parameters freqDomainShift and freqDomainPosition are two different parameters, while the current field description of freqDomainShift has decribed the parameters as having both the two functions. 

Also, instead of aligning to the PRB grid, according to the RAN1 spec, it should be aligning to the CRB grid. 

Second, the field usage within SRSresourceSet can be configured as beamManagement, codebook, nonCodebook or antennaSwitching, while the current configuration only mentions beam management, codebook and non-codebook transmission, not antenaSwitching, as if antenna switching is dummified. Hence, the field description should be modified. Furthremore, in the field description, the number of SRS resources can be configured under one SRS resource set has been defined for the case of codebook and nonCodebook, while for antenna switching, this has not been defined. We cite the description for this in the RAN1 spec as reference. 

Next, based on the current RAN 1 spec TS 38.211 Section 6.4.1.4.1, there is no table restricting configuration for SRS resource mapping, while we think it is obvious that some value of nrOfSymbols cannot be configured under certain startPositions and repetitionFactors to restrict the SRS resource configuration within a single slot, with the following excerpted from the spec TS38.214
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Hence, we just need to clarify that any combinations of the configuration should not let the SRS resource cross the slot boundary. 

Next, in the last RAN 1#94 meeting, the part hightlighted in red has been added.
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Hence, the restriction that the time domain behavior of SRS resources under SRS resource set should be the same is applicable for not only the case of codebook-based transmission, but for all the cases. 

Finally, the field resourceType in SRS-Resource is actually configuring the periocidity and offset of the SRS resource. But in the field description, it says that field configures the time domain  behavior of the UE. Actually, the time domain behavior for the SRS resource is configured under SRS-resourceSet and all the SRS resources under the same SRS-resourceSet has the same time domain behavior, based on the RAN1 agreement.

	
	

	Summary of change:
	1/ Delete the field description of freqDomainPosition. 
2/ Add antenna switching to the possible values can be set for the field usage. Cite RAN1 spec for the number of SRS resources can be configured for different usages of the SRS resource set. 
3/ Delete the sentence “Apparantly, RAN1 considers replacing these three fields by a table in RAN1 specs and a corresponding index in ASN.1”. Clarify that the configured SRS resource should not cross the slot boundary. 
4/ Delete the sentence “FFS: Add configuration parameter for the different SRS resource types?”
5/ Remove “For codebook based uplink transmission” from the field description of resourceType, thus making the restriction applicable for all usage cases. 
6/ Change the field description of resourceType in SRS-resoruce.
7/ Add field description of resourceTpye in SRS-resourceSet.
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==================================================FIRST CHANGE================================================================
[bookmark: _Toc510018698]–	SRS-Config
The SRS-Config IE is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).
SRS-Config information element
-- ASN1START
-- TAG-SRS-CONFIG-START

SRS-Config ::= 							SEQUENCE {
	srs-ResourceSetToReleaseList 			SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId			OPTIONAL, 	-- Need N
[bookmark: _Hlk492307209]	srs-ResourceSetToAddModList 			SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet				OPTIONAL, 	-- Need N

	srs-ResourceToReleaseList 				SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId					OPTIONAL,	-- Need N
	srs-ResourceToAddModList 				SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource					OPTIONAL, 	-- Need N

	tpc-Accumulation						ENUMERATED {disabled}														OPTIONAL,	-- Need S
	...
}

SRS-ResourceSet ::= 					SEQUENCE {
	srs-ResourceSetId						SRS-ResourceSetId,
	srs-ResourceIdList						SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId		OPTIONAL,	-- Cond Setup

	resourceType							CHOICE {
		aperiodic								SEQUENCE {
[bookmark: _Hlk493885834]			aperiodicSRS-ResourceTrigger			INTEGER (1..maxNrofSRS-TriggerStates-1),
			csi-RS									NZP-CSI-RS-ResourceId											OPTIONAL,	-- Cond NonCodebook
			slotOffset								INTEGER (1..32)													OPTIONAL,	-- Need S
			...,
			[[
			aperiodicSRS-ResourceTriggerList-v15xy		SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2)) 
															OF INTEGER (1..maxNrofSRS-TriggerStates-1)		OPTIONAL		-- Need M
			]]
		},
		semi-persistent							SEQUENCE {
			associatedCSI-RS						NZP-CSI-RS-ResourceId											OPTIONAL, -- Cond NonCodebook
			...
		},
		periodic								SEQUENCE {
			associatedCSI-RS						NZP-CSI-RS-ResourceId											OPTIONAL, -- Cond NonCodebook
			...
		}
	},
[bookmark: _Hlk518030278]	usage									ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
	alpha									Alpha																	OPTIONAL, -- Need S
	p0										INTEGER (-202..24)														OPTIONAL, -- Cond Setup
	pathlossReferenceRS						CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	}																												OPTIONAL, -- Need M
	srs-PowerControlAdjustmentStates		ENUMERATED { sameAsFci2, separateClosedLoop}							OPTIONAL, -- Need S
	...
}

SRS-ResourceSetId ::= 					INTEGER (0..maxNrofSRS-ResourceSets-1)

SRS-Resource ::= 						SEQUENCE {
	srs-ResourceId							SRS-ResourceId,
	nrofSRS-Ports							ENUMERATED {port1, ports2, ports4},
	ptrs-PortIndex							ENUMERATED {n0, n1 }													OPTIONAL,	-- Need R  
	transmissionComb						CHOICE {
		n2										SEQUENCE {
			combOffset-n2							INTEGER (0..1),
			cyclicShift-n2							INTEGER (0..7)
		}, 
		n4										SEQUENCE {
			combOffset-n4							INTEGER (0..3),
			cyclicShift-n4							INTEGER (0..11)
		}
	},
	resourceMapping							SEQUENCE {
		startPosition							INTEGER (0..5),
		nrofSymbols								ENUMERATED {n1, n2, n4},
		repetitionFactor						ENUMERATED {n1, n2, n4}
	},
	freqDomainPosition						INTEGER (0..67),
	freqDomainShift							INTEGER (0..268),
	freqHopping								SEQUENCE {
		c-SRS									INTEGER (0..63),
		b-SRS									INTEGER (0..3), 
		b-hop									INTEGER (0..3)
	},
	groupOrSequenceHopping					ENUMERATED { neither, groupHopping, sequenceHopping },
	resourceType							CHOICE {
		aperiodic								SEQUENCE {
			...
		}, 
		semi-persistent							SEQUENCE {
			periodicityAndOffset-sp						SRS-PeriodicityAndOffset,
			...
		},
		periodic								SEQUENCE {
			periodicityAndOffset-p						SRS-PeriodicityAndOffset,
			...
		}
	},
	sequenceId								INTEGER (0..1023),
	spatialRelationInfo						SRS-SpatialRelationInfo											OPTIONAL,	-- Need R
	...
}

SRS-SpatialRelationInfo ::=		SEQUENCE {
	servingCellId						ServCellIndex										OPTIONAL,	-- Need S
	referenceSignal 					CHOICE {
		ssb-Index							SSB-Index,
		csi-RS-Index						NZP-CSI-RS-ResourceId,
		srs									SEQUENCE {
			resourceId							SRS-ResourceId,
			uplinkBWP							BWP-Id
		}
	}
}


SRS-ResourceId ::= 						INTEGER (0..maxNrofSRS-Resources-1)

SRS-PeriodicityAndOffset ::=			CHOICE {
	sl1										NULL, 
	sl2										INTEGER(0..1), 
	sl4										INTEGER(0..3), 
	sl5										INTEGER(0..4), 
	sl8										INTEGER(0..7), 
	sl10									INTEGER(0..9), 
	sl16									INTEGER(0..15), 
	sl20									INTEGER(0..19), 
	sl32									INTEGER(0..31), 
	sl40									INTEGER(0..39), 
	sl64									INTEGER(0..63), 
	sl80									INTEGER(0..79), 
	sl160									INTEGER(0..159), 
	sl320									INTEGER(0..319),
	sl640									INTEGER(0..639),
	sl1280									INTEGER(0..1279),
	sl2560									INTEGER(0..2559)
}

-- TAG-SRS-CONFIG-STOP
-- ASN1STOP


	SRS-Config field descriptions

	tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate closed loop is configured for SRS) Corresponds to L1 parameter 'Accumulation-enabled-srs' (see 38.213, section 7.3)



	SRS-Resource field descriptions

	cyclicShift-n2
Cyclic shift configuration. Corresponds to L1 parameter 'SRS-CyclicShiftConfig' (see 38.214, section 6.2.1)

	cyclicShift-n4
Cyclic shift configuration. Corresponds to L1 parameter 'SRS-CyclicShiftConfig' (see 38.214, section 6.2.1)

	freqDomainPosition
Parameter(s) defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid. Corresponds to L1 parameter 'SRS-FreqDomainPosition' (see 38.214, section 6.2.1)

	freqHopping
Includes  parameters capturing SRS frequency hopping Corresponds to L1 parameter 'SRS-FreqHopping' (see 38.214, section 6.2.1)

	groupOrSequenceHopping
Parameter(s) for configuring group or sequence hopping Corresponds to L1 parameter 'SRS-GroupSequenceHopping' (see 38.211, section 6.4.1.4.2 FFS_Section)

	periodicityAndOffset-p
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
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)

	ptrs-PortIndex
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)

	resourceMapping
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). The configured SRS resource does not exceed the slot boundary FFS: Apparently, RAN1 considers replacing these three fields by a table in RAN1 specs and a corresponding index in ASN.1?!

	resourceType
Periodicity and offset for semi-persistent and periodic SRS resource. Corresponding to L1 parameter ‘periodicityAndOffset-sp’  or ‘periodicityAndOffset-p’ ( see 38.214, section 6.2.1).
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?

	sequenceId
Sequence ID used to initialize pseudo random group and sequence hopping. Corresponds to L1 parameter 'SRS-SequenceId' (see 38.214, section 6.2.1)

	spatialRelationInfo
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)

	transmissionComb
Comb value (2 or 4) and comb offset (0..combValue-1). Corresponds to L1 parameter 'SRS-TransmissionComb' (see 38.214, section 6.2.1)



	SRS-ResourceSet field descriptions

	alpha
alpha value for SRS power control. Corresponds to L1 parameter 'alpha-srs' (see 38.213, section 7.3). When the field is absent the UE applies the value 1.

	aperiodicSRS-ResourceTriggerList
An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration. Corresponds to the second to last entries of L1 parameter 'AperiodicSRS-ResourceTrigger' (see 38.214, section 6.1.1.2).

	aperiodicSRS-ResourceTrigger
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)

	associatedCSI-RS
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)

	csi-RS
ID of CSI-RS resource associated with this SRS resource set. (see 38.214, section 6.1.1.2)

	p0
P0 value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed. Corresponds to L1 parameter 'p0-srs' (see 38.213, section 7.3)

	pathlossReferenceRS
A reference signal (e.g. a CSI-RS config or a SSblock) to be used for SRS path loss estimation. Corresponds to L1 parameter 'srs-pathlossReference-rs-config' (see 38.213, section 7.3)

	resourceType
Time domain behavior of SRS resource configuration. Corresponds to L1 parameter 'SRS-ResourceConfigType' (see 38.214, section 6.2.1). The network configures SRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent SRS.

	slotOffset
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)

	srs-PowerControlAdjustmentStates
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or serarate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 Corresponds to L1 parameter 'srs-pcadjustment-state-config' (see 38.213, section 7.3)

	srs-ResourceIdList
The IDs of the SRS-Resources used in this SRS-ResourceSet. If this SRS-ResourceSet is configured with usage set to codebook, the srs-ResourceIdList contains at most 2 entries. If this SRS-ResourceSet is configured with usage set to nonCodebook, the srs-ResourceIdList contains at most 4 entries.

	srs-ResourceSetId
The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.

	usage
Indicates if the SRS resource set is used for beam management, vs. used for either codebook based or non-codebook based transmission or antenna switching. The network configures at most one resource set with usage set to codebook and at most one with usage set to nonCodebook. Corresponds to L1 parameter 'SRS-SetUse' (see 38.214, section 6.2.1) 



	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optional (Need M) otherwise

	NonCodebook
	This field is optionally present, Need M, in case of non-codebook based transmission, otherwise the field is absent.




================================================END OF CHANGES===============================================================
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< Start of the text proposal >   6.2 UE  reference  symbol signal (RS) procedure   6.2.1   UE sounding procedure   The  UE can be configured with one or more Sounding Reference  Signal  (SRS) resource sets as configured by the  higher layer parameter  SRS - ResourceSet .   For each SRS resource set,  a   UE ma y be configured with 
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
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SRS  resources (higher  layer  parameter  SRS - Resource ), where the maximum value of K is indicated by [ SRS_capability  [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter   SRS - SetUse.   When the  higher layer parameter   SRS - SetUse  is set to 'BeamManagement' ,  only one SRS resource in each of multiple SRS  sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted  simultane ously.   For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource  set s .     < Unchanged parts are omitted >   The UE is not expected to be configured with different time domain behavior for SRS resour ces in the same SRS  resource set. The UE is also not expected to be configured with different time domain behavior between SRS  resource and associated SRS resources set.   The 2 - bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggere d SRS resource set given in  Table 7.3.1.1.2 - 24 of [5, TS 38212]. The 2 - bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the  triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].   < End of the text proposal >  

 


