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1	Introduction
RAN3 received a LS from RAN2, in which a potential discrepancy has been detected between the Requested SRS Transmission Characteristics IE defined in NRPPa and the SRS-PosResource IE defined in RRC. These two IEs are relevant for determining the UE SRS configuration during UL SRS positioning [1].
	According to RRC spec. TS 38.331, the spatialRelationInfoPos-r16 can be configured per SRS resource level by the gNB. On the other hand, in NRPPa spec. TS 38.455, the definition of Requested SRS Transmission Characteristics IE shows that the Spatial Relation Information is configured only per SRS resource set level, which means that LMF cannot recommend the spatial relation per SRS resource level for the gNB. In addition, the same misalignment exists also in the periodicity configuration of SRS resource. 
Therefore, RAN2 notice that there are misalignments between RRC and NRPPa in SRS-PosResource configuration and Requested SRS Transmission Characteristics IE, RAN2 would like to understand if that was an intended design from RAN3 or if a correction would be needed to align with RAN2 specification.
2. Actions:
To RAN WG3
ACTION: 	RAN2 respectfully requests RAN3 to provide clarification about these misalignments between RRC and NRPPa in SRS-PosResource configuration and Requested SRS Transmission Characteristics IE.


This contribution sheds light on this potential misalignment, and others, and proposes a solution to address it in NRPPa.
2	Discussion and background
For UL Positioning, the Spatial relation information of an SRS is recommended by the LMF and determined by gNB. In TS 38.455 (and TS 38.473), this recommendation is provided by LMF during the POSITIONING INFORMATION REQUEST message, and is contained within the Requested SRS Transmission Characteristics IE as below:
[bookmark: _Toc51776045][bookmark: _Toc56773067][bookmark: _Toc64447696]9.2.27	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Number Of Periodic Transmissions
	C-ifResourceTypePeriodic
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of periodic SRS transmissions.
	
	

	Resource Type
	M
	
	ENUMERATED (periodic, semi-persistent, aperiodic, …)
	
	
	

	CHOICE Bandwidth
	M
	
	
	
	
	

	>FR1
	
	
	ENUMERATED (5mHz, 10mHz, 20mHz, 40mHz, 50mHz, 80mHz, 100mHz, ...)
	
	
	

	>FR2
	
	
	ENUMERATED (50mHz, 100mHz, 200mHz, 400mHz,…)
	
	
	

	SRS Resource Set List
	
	0.. 1
	
	
	
	

	>SRS Resource Set Item
	
	1..< maxnoSRS-ResourceSets>
	
	
	
	

	>>Number of SRS Resources Per Set
	O
	
	INTEGER (1..16,...)
	The number of SRS Resources per resource set for SRS transmission. 
	
	

	>>Periodicity List
	
	0.. 1
	
	
	
	

	>>>Periodicity List Item
	
	1..<maxnoSRS-ResourcePerSet>
	
	
	
	

	>>>>PeriodicitySRS
	M
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)
	Milli-seconds
	
	

	>>Spatial Relation Information
	O
	
	9.2.34
	
	
	

	>>Pathloss Reference Information
	O
	
	9.2.53
	
	
	

	SSB Information
	O
	
	9.2.54
	
	
	

	SRS Frequency
	O
	
	INTEGER(0..3279165)
	NR ARFCN 
The carrier frequency of SRS transmission bandwidth.
	YES
	ignore



	Condition
	Explanation

	ifResourceTypePeriodic
	This IE shall be present if the Resource Type IE is set to the value "Periodic".



	Range bound
	Explanation

	maxnoSRS-ResourceSets
	Maximum no of requested SRS Resource Sets for SRS transmission. Value is 16.

	maxnoSRS-ResourcePerSet  
	Maximum no of SRS Resources per set. Value is 16.



The IE is defined in section 9.2.34 of TS 38.455 as below:
9.2.34	Spatial Relation Information 
[bookmark: _Hlk50141396]This information element indicates a spatial relation for transmission of UL SRS by a UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Spatial Relation for Resource ID
	
	1..<maxnoSpatialRelations>
	
	According to TS 38.321 [15] and TS 38.331 [13]

	CHOICE Reference Signal
	M
	
	
	

	>NZP CSI-RS
	
	
	
	

	>>NZP CSI-RS Resource ID
	M
	
	INTEGER (0..191)
	

	>SSB
	
	
	
	

	>> NR PCI
	M
	
	INTEGER (0..1007)
	

	>>SSB Index
	O
	
	INTEGER (0..63)
	

	>SRS
	
	
	
	

	>>SRS Resource ID
	M
	
	INTEGER (0..63)
	

	>Positioning SRS
	
	
	
	

	>> Positioning SRS Resource ID
	M
	
	INTEGER (0..63)
	

	>DL-PRS
	
	
	
	

	>>DL-PRS ID
	M
	
	INTEGER (0..255)
	

	>>DL-PRS Resource Set ID
	M
	
	INTEGER (0..7)
	

	>>DL-PRS Resource ID
	O
	
	INTEGER (0..63)
	



	Range bound
	Explanation

	maxnoSpatialRelations
	Maximum no. of Spatial Relations that can be configured.  Value is 64. 



A discrepancy appears from the two above tabulars, where we can see that the Spatial Relation Information IE in 9.2.27 is defined for each SRS Resource Set (max no. is 16), whereas its definition in 9.2.34 shows that the IE has a maximum of 64 values that can be configured for a RS. This seems to be the source of misalignment between NRPPa and RRC. This misalignment can be further noticed in the RRC extract below, where the spatial relation information is not defined per SRS Resource Set, but for each SRS resource:
SRS-PosResource-r16::=                  SEQUENCE {
    srs-PosResourceId-r16                   SRS-PosResourceId-r16,
    transmissionComb-r16                    CHOICE {
        n2-r16                                  SEQUENCE {
            combOffset-n2-r16                       INTEGER (0..1),
            cyclicShift-n2-r16                      INTEGER (0..7)
        },
        n4-r16                                  SEQUENCE {
            combOffset-n4-r16                        INTEGER (0..3),
            cyclicShift-n4-r16                      INTEGER (0..11)
        },
        n8-r16                                  SEQUENCE {
            combOffset-n8-r16                       INTEGER (0..7),
            cyclicShift-n8-r16                      INTEGER (0..5)
        },
    ...
    },
    resourceMapping-r16                       SEQUENCE {
        startPosition-r16                           INTEGER (0..13),
        nrofSymbols-r16                             ENUMERATED {n1, n2, n4, n8, n12}
    },
    freqDomainShift-r16                       INTEGER (0..268),
    freqHopping-r16                           SEQUENCE {
        c-SRS-r16                                 INTEGER (0..63),
        ...
    },
    groupOrSequenceHopping-r16                ENUMERATED { neither, groupHopping, sequenceHopping },
    resourceType-r16                          CHOICE {
        aperiodic-r16                             SEQUENCE {
            slotOffset-r16                            INTEGER (1..32)                                      OPTIONAL,   -- Need S
            ...
        },
        semi-persistent-r16                       SEQUENCE {
            periodicityAndOffset-sp-r16               SRS-PeriodicityAndOffset-r16,
            ...
        },
        periodic-r16                              SEQUENCE {
            periodicityAndOffset-p-r16                SRS-PeriodicityAndOffset-r16,
            ...
        }
    },
    sequenceId-r16                            INTEGER (0..65535),
    spatialRelationInfoPos-r16                SRS-SpatialRelationInfoPos-r16                               OPTIONAL,   -- Need R
    ...
}

SRS-PosResourceId-r16 ::=               INTEGER (0..maxNrofSRS-PosResources-1-r16)

maxNrofSRS-PosResources-1-r16           INTEGER ::= 63      -- Maximum number of SRS Positioning resources in an SRS Positioning resource set minus 1.

Hence, from its definition in 9.2.34 and its usage in RRC specification, the Spatial Relation Information IE should be defined per an SRS positioning Resource ID (max 64). Its actual encoding in 9.2.27 seems to be the source of misalignment mentioned by RAN2, where it is applicable per set, which is limited to 16 values. According to RAN2, the Periodicity List IE should also be a per Positioning-Resource configuration level IE.
Observation 1: As per its definition and its usage in RRC specification, the Spatial Relation Information IE should be defined per SRS positioning Resource. Its current encoding per SRS Set in section 9.2.27 of TS 38.455 seems to be the source of misalignment mentioned by RAN2.
Observation 1bis: According to RAN2, the Periodicity List should also be a Positioning Resource configuration level IE.
For backward compatibility purpose, we propose a solution as below for TS 38.455 where we add a new Positioning Resource List IE including the periodicity and Spatial relation information. The same can also be reproduced for F1AP spec in section 9.3.1.175 Requested SRS Transmission Characteristics IE.
9.2.27	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Number Of Periodic Transmissions
	C-ifResourceTypePeriodic
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of periodic SRS transmissions.
	
	

	Resource Type
	M
	
	ENUMERATED (periodic, semi-persistent, aperiodic, …)
	
	
	

	CHOICE Bandwidth
	M
	
	
	
	
	

	>FR1
	
	
	ENUMERATED (5mHz, 10mHz, 20mHz, 40mHz, 50mHz, 80mHz, 100mHz, ...)
	
	
	

	>FR2
	
	
	ENUMERATED (50mHz, 100mHz, 200mHz, 400mHz,…)
	
	
	

	SRS Resource Set List
	
	0.. 1
	
	
	
	

	>SRS Resource Set Item
	
	1..< maxnoSRS-ResourceSets>
	
	
	
	

	>>Number of SRS Resources Per Set
	O
	
	INTEGER (1..16,...)
	The number of SRS Resources per resource set for SRS transmission. 
	
	

	>>Periodicity List
	
	0.. 1
	
	This IE is ignored 
	
	

	>>>Periodicity List Item
	
	1..<maxnoSRS-ResourcePerSet>
	
	
	
	

	>>>>PeriodicitySRS
	M
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)
	Milli-seconds
	
	

	>>Spatial Relation Information
	O
	
	9.2.34
	This IE is ignored
	
	

	>>Pathloss Reference Information
	O
	
	9.2.53
	
	
	

	SSB Information
	O
	
	9.2.54
	
	
	

	SRS Frequency
	O
	
	INTEGER(0..3279165)
	NR ARFCN 
The carrier frequency of SRS transmission bandwidth.
	YES
	ignore

	Positioning SRS Resource List
	
	0..1
	
	
	YES
	ignore

	> Positioning SRS Resource item
	
	1..< maxnoSRS-PosResources>
	
	
	
	

	>> Number of Positioning SRS Resources
	O
	
	INTEGER (1..64,...)
	The number of Positioning SRS Resources for SRS transmission. 
	
	

	>> Spatial Relation Information
	O
	
	
	
	
	

	>> PeriodicityPosSRS
	O
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)
	Milli-seconds
	
	



	Condition
	Explanation

	ifResourceTypePeriodic
	This IE shall be present if the Resource Type IE is set to the value "Periodic".



	Range bound
	Explanation

	maxnoSRS-ResourceSets
	Maximum no of requested SRS Resource Sets for SRS transmission. Value is 16.

	maxnoSRS-ResourcePerSet  
	Maximum no of SRS Resources per set. Value is 16.

	maxnoSRS-PosResources
	Maximum no of SRS Positioning resources. Value is 64



Finally, some discrepancies have been detected in the following IEs in NRPPa (and F1AP as consequence of the mirroring):
· Issue 1: There is a Spatial Relation information on the same level as the SRS Resource Set ID in the request message for the Semi-persistent SRS Activation. The SRS Resource Set ID is set to max 16 in 9.2.33
[bookmark: _Toc51776001][bookmark: _Toc56773023][bookmark: _Toc64447652][bookmark: _Toc74152308][bookmark: _Toc81323011]9.1.1.17	POSITIONING ACTIVATION REQUEST
This message is sent by the LMF to cause the NG RAN node to activate/trigger UL SRS transmission by the UE.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	CHOICE SRS type
	M
	
	
	
	YES
	reject

	>Semi-persistent
	
	
	
	
	
	

	>>SRS Resource Set ID
	M 
	
	9.2.33
	
	-
	-

	>>SRS Spatial Relation
	O
	
	Spatial Relation Information
9.2.34
	
	YES-
	ignore-

	>Aperiodic
	
	
	
	
	
	

	>>Aperiodic
	M
	
	ENUMERATED(true,…)
	
	-
	-

	>>SRS Resource Trigger
	O
	
	9.2.35
	
	-
	-

	Activation Time
	O
	
	Relative Time 1900
9.2.36
	Indicates the start time when the SRS activation is requested
	YES
	ignore


· Issue 2: Some typos below regarding the maximum number of each SRS type of resource:
[bookmark: _Toc534730156][bookmark: _Toc51776046][bookmark: _Toc56773068][bookmark: _Toc64447697][bookmark: _Toc74152353][bookmark: _Toc81323056]9.2.28	SRS Configuration 
This information element contains the SRS configuration configured by the NG-RAN node for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SRS Carrier List
	
	1..<maxnoSRS-Carriers>
	
	

	>Point A
	M
	
	INTEGER (0..3279165)
	NR ARFCN

	>Uplink Channel BW-PerSCS-List
	
	1..<maxnoSCSs>
	
	SCS-SpecificCarrier TS 38.331 [13]

	>>Offset To Carrier
	M
	
	INTEGER(0..2199,…)
	First usable RB to Point A in the number of PRBs

	>>Subcarrier Spacing
	M
	
	ENUMERATED(kHz15, kHz30, kHz60, kHz120,…)
	

	>>Carrier Bandwidth
	M
	
	INTEGER(1..275,…)
	

	>Active UL BWP
	M
	
	
	Only the configuration in the active UL BWP is needed.

	>>Location And Bandwidth
	M
	
	INTEGER(0..37949,…)
	BWP TS 38.331 [13]

	>>Subcarrier Spacing
	M
	
	ENUMERATED(kHz15, kHz30, kHz60, kHz120,…)
	

	>>Cyclic Prefix
	M
	
	ENUMERATED(Normal, Extended)
	

	>>Tx Direct Current Location
	M
	
	INTEGER(0..3301,…)
	

	>>Shift7dot5kHz
	O
	
	ENUMERATED(true,…)
	

	>>SRS Config
	M
	
	
	SRS-Config as defined in TS 38.331 [13]

	>>>SRS Resource List
	
	0..<maxnoSRS-Resources>
	
	

	>>>>SRS Resource
	M
	
	9.2.29
	SRS-Resource as defined in TS 38.331 [13]

	>>>Positioning SRS Resource List
	
	0..<maxnoSRS-Resources>
	
	

	>>>>Positioning SRS Resource
	M
	
	9.2.30
	SRS-PosResource-r16 as defined in TS 38.331 [13]

	>>>SRS Resource Set List
	
	0..<maxnoSRS-Resources>
	
	

	>>>>SRS Resource Set
	M
	
	9.2.31
	SRS-ResourceSet as defined in TS 38.331 [13]

	>>>Positioning SRS Resource Set List
	
	0..<maxnoSRS-Resources>
	
	

	>>>>Positioning SRS Resource Set 
	M
	
	9.2.32
	SRS-PosResourceSet-r16 as defined in TS 38.331 [13]

	>NR PCI
	O
	
	INTEGER (0..1007)
	Physical Cell ID of the cell that contains the SRS carrier



	Range bound
	Explanation

	maxnoSRS-Carriers
	Maximum no of carriers for SRS. Value is 32.

	maxnoSCSs
	Maximum no of SCS spacings for a carrier. Value is 5.

	maxnoSRS-Resources
	Maximum no of SRS resources per UL BWP. Value is 64.

	maxnoSRS-PosResources
	Maximum no of positioning SRS resources per UL BWP. Value is 64.

	maxnoSRS-ResourceSets
	Maximum no of SRS resource sets per UL BWP. Value is 16.

	maxnoSRS-PosResourceSets
	Maximum no of positioning SRS resource sets per UL BWP. Value is 16.



Issue #2 can be fixed as editorial correction as part of the rapporteur editorial corrections CR [5], since its ASN.1 counterpart is correct. RAN3 should discuss however if issue #1 needs any fixing.
Proposal 1: RAN3 to discuss and agree on correction CRs for NRPPa and F1AP fixing the detected discrepancies related to the SRS configuration
A CR to NRPPa and F1AP have been provided in [2] and [3], respectively.
A draft LS to RAN2 is provided in [4]
Conclusion
In this paper, we have discussed the LS sent by RAN2 on SRS resource misalignment between RRC and NRPPa
Observation 1: As per its definition and its usage in RRC specification, the Spatial Relation Information IE should be defined per SRS Positioning Resource. Its current encoding per SRS Set in section 9.2.27 of TS 38.455 seems to be the source of misalignment mentioned by RAN2.
Observation 1bis: According to RAN2, the Periodicity List should also be a Pos-Resource configuration level IE.
Proposal 1: RAN3 to discuss and agree on correction CRs for NRPPa and F1AP fixing the detected discrepancies related to the SRS configuration
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