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1	Introduction
[bookmark: _Hlk48630882]In the last meeting, companies discussed the carrier phase positioning, SRS band aggregation, and UL ROTA measurement based on RAN4’s progress. And there still some FFS exists for these features.
Currently, RAN3 also receive the other groups’ progress on these features. In this contribution, we provide our views on these R18 positioning features, and corresponding TP for 38.455 and 38.473. 
2	Discussion
2.1 PRS Aggregation
Following is the progress on PRS aggregation from RAN1, which may have RAN3 impacts:
	NR DL PRS BW Aggregation
	nr-linked-DL-PRS-ResourceSetIDList-PrsAggregation
	New
	Indication of DL PRS resource sets in the two or three DL PFLs that are linked for DL PRS BW aggregation from the NG-RAN node to the LMF
	TBD

Up to three NR-DL-PRS-ResourceSetID values
	Per TRP
Example: in PRS Configuration (as in 9.2.44) in PRS CONFIGURATION RESPONSE message
	38.455
	Agreement
For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked. 
• FFS whether the link is for all TRPs or per TRP basis
• FFS whether the link is per PRS resource set basis or per PRS resource basis.

Agreement
For PRS bandwidth aggregation across PFLs, support
• Option 2: Per TRP basis and per PRS resource set basis.
o For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
o It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.

Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
• A request to indicate UE which two or three PFLs to be used for performing joint measurement 
• A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
o Support at least the values of k={-1,-2}
§ FFS other values e.g. -3, -4, -5, -6
o Send RAN4 an LS to confirm the feasibility


And also there is the agreement from RAN1:Agreements:
Enhance the PRS configuration assistance data provided in NR-DL-PRS-AssistanceData IE in the Provide Assistance Data message for DL-TDOA and multi-RTT positioning as follows:
- indicate the DL PRS resource sets IDs from two or three different PFLs that are linked for DL PRS BW aggregation that UE needs to use for the joint measurement (FFS if multiple combinations of linked PFLs can be indicated, e.g., 2+2 and others).

Currently, there is also a running CR in RAN2 to capture this agreement. 
NR-DL-PRS-AggregationInfo-r18 ::= SEQUENCE (SIZE (1..nrMaxNumPRS-BandWidthAggregation-r18)) OF 
										NR-linkedDL-PRS-ResourceSetIDListPRS-Aggregation-r18

NR-linkedDL-PRS-ResourceSetIDListPRS-Aggregation-r18 ::= SEQUENCE (SIZE (2..3)) OF NR-DL-PRS-AggregationElement-r18

NR-DL-PRS-AggregationElement-r18 ::= SEQUENCE {
			nr-DL-PRS-FrequencyLayerIndex-r18	INTEGER (0..nrMaxFreqLayers-1-r16),
			nr-DL-PRS-TRP-Index-r18				INTEGER (0..nrMaxTRPsPerFreq-1-r16),
			nr-DL-PRS-ResourceSetIndex-r18		INTEGER (0..nrMaxSetsPerTrpPerFreqLayer-1-r16)
}

Editor note: it is assumed that multiple combinations of the PRS bandwidth aggregation configurations can be provided, FFS the values. 
During the meeting, RAN3 can modify the TP to align with the RAN2’s running CR. Therefore, based on the progress for now, it is proposed to introduce the PRS Aggregation Information IE in the PRS Configuration IE.
Proposal 1: Introduce PRS Aggregation Information IE in PRS Configuration IE, including DL PRS Frequency Layer ID IE and PRS Resource Set ID IE.
The NRPPa and F1AP TP to PRS Aggregation are provideed in Annex-A and Annex-B.
Possible Implementation:
9.2.44	PRS Configuration
This information element contains the DL PRS configuration for the TRP.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PRS Resource Set List
	
	1
	
	

	>PRS Resource Set Item
	
	1..<maxnoofPRSresourceSet>
	
	

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

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

	>>PRS bandwidth
	M
	
	INTEGER(1..63)
	24,28,…,272 PRBs

	>>Start PRB
	M
	
	INTEGER(0..2176)
	Starting PRB to Point A

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

	>>Comb Size
	M
	
	ENUMERATED(2, 4, 6, 12, …)
	

	>>CP Type
	M
	
	ENUMERATED(normal, extended, …)
	

	>>Resource Set Periodicity
	M
	
	ENUMERATED(4,5,8,10,16,20,32,40,64,80,160,320,640,1280,2560,5120,10240,20480,40960,81920,…)
	

	>>Resource Set Slot Offset
	M
	
	INTEGER(0..81919,…)
	

	>>Resource Repetition Factor
	M
	
	ENUMERATED(rf1,rf2,rf4,rf6,rf8,rf16,rf32,…)
	

	>>Resource Time Gap
	M
	
	ENUMERATED(tg1,tg2,tg4,tg8,tg16,tg32,…)
	

	>>Resource Number of Symbols
	M
	
	ENUMERATED(n2,n4,n6,n12,…)
	

	>>PRS Muting
	O
	
	
	

	>>>Option1
	O
	
	
	

	>>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern
9.2.56
	Muting pattern option 1 is used to mute the whole PRS resource set (within a period)

	>>>>Muting Bit Repetition Factor
	M
	
	ENUMERATED(1,2,4,8,…)
	

	>>>Option2
	O
	
	
	

	>>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern
9.2.56
	Muting pattern option 2 is used to mute the selected repetition of the resource set (within the period)

	>>PRS Resource Transmit Power
	M
	
	INTEGER(-60..50)
	

	>>PRS Resource List
	
	1
	
	Corresponds to information provided in NR-DL-PRS-Resource contained in NR-DL-PRS-Info IE as defined in TS 37.355 [14]

	>>>PRS Resource Item
	
	1..<maxnoofPRSresources>
	
	

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

	>>>>Sequence ID
	M
	
	INTEGER(0..4095)
	

	>>>>RE Offset
	M
	
	INTEGER(0..11,…)
	

	>>>>Resource Slot Offset
	M
	
	INTEGER(0..511)
	

	>>>>Resource Symbol Offset
	M
	
	INTEGER(0..12)
	

	>>>>CHOICE QCL Info
	O
	
	
	

	>>>>>SSB
	
	
	
	

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

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

	>>>>>DL-PRS
	
	
	
	

	>>>>>>QCL Source PRS Resource Set ID
	M
	
	INTEGER(0..7)
	

	>>>>>>QCL Source PRS Resource ID 
	O
	
	INTEGER(0..63)
	If it is absent, the QCL source PRS resource ID is the same as the PRS resource ID

	PRS Aggregation Information List
	
	0..1
	
	

	>PRS Aggregation Information Item
	
	1..<maxnoofPRSBandWidthAggregation>
	
	

	       >> PRS Frequency
	
	
	INTEGER (0..3279165)
	

	       >> PRS Resource Set ID
	
	
	INTEGER(0..7)
	



2.2 SRS Band Aggregation
In the last meeting, RAN3 agree that LMF requests the serving gNB to provide SRS resource set that can be aggregated, and the serving gNB decides which SRS resource set(s) can be aggregated and provide associated aggregation ID to LMF. 
And there are some remaining issues left:
-	It is FFS if the SRS Resource Set are also impacted by SRS Bandwidth aggregation.
-	It is FFS if the Measurement procedure need to indicate explicit SRS aggregation ID.	
In reference to the first bullet point, according to RAN1's understanding, SRS bandwidth aggregation solely takes into account the aspects related to positioning SRS resource sets. We suggest that SRS bandwidth aggregation does not have any impact on the SRS Resource Set. 
Since in RAN1, there are no explicit agreements that specify that SRS bandwidth aggregation only pertains to the positioning SRS resource set, RAN3 may consider sending a LS to RAN1 for clarification if there are any concerns or uncertainties regarding this matter.
Proposal 2: SRS bandwidth aggregation does not have any impact on the SRS Resource Set. The LS to RAN1 may be needed for clarification if there are any concerns.
With respect to the second bullet, following the agreement from RAN1 below, the LMF can request the TRP to report the UL measurement from aggregated SRS resources. 
	RAN1 #112:
Agreement
Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs


Considering the current progress, the Positioning SRS Resource Aggregation ID IE has been introduced as part of the Positioning Resource Set IE. Furthermore, the Positioning Resource Set IE is included in the SRS configuration IE within the MEASUREMENT REQUEST message. This configuration has allowed the LMF to request the gNB for UL positioning measurements based on aggregated SRS resources.
Proposal 3: LMF can request the gNB for UL measurement aggregated SRS resources through the aggregation ID in SRS configuration IE in the MEASUREMENT REQUEST message.
Based on the following agreement made in RAN1, we think it is common understanding that gNB should report whether the measurement is aggregated, and report the measurement of SRS resources are from which two or three of the carriers. That’s because gNBs may have flexibility to only get measurement from a subset of aggregated carriers. 
	Working assumption 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.
Agreement
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported
· FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results
Agreement
SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which measurement is aggregated


Therefore, we propose two options below on the indication to LMF which measurement is aggregated:
-	Option 1: Introduce the Aggregation ID IE in the TRP Measurement Result IE.
-   Option 2: Introduce the Aggregation Information IE in the TRP Measurement Result IE, encoded as BIT, to indicate the SRS resource measurement is based on which one of the following:
-> 0bit - single-CC measurement
-> 1bit - two-CC aggregation, where the SRS resource in the current carrier is aggregated with the SRS resource in the first linked carrier 
-> 2bit - two-CC aggregation, where the SRS resource in the current carrier is aggregated with the SRS resource in the second linked carrier in the case when SRS in three carriers are linked
-> 3bit - three-CC aggregation
Proposal 4: RAN3 should discuss following option to support gNB reporting to LMF whether/which the measurement is aggregated:
-	Option 1: Introduce the Aggregation ID IE in the TRP Measurement Result IE.
-   Option 2: Introduce the Aggregation Information IE in the TRP Measurement Result IE.
From our perspective, option1 is preferred for limited specification impacts.
Proposal 5: In the NRPPa/F1AP measurement report message, introduce Aggregation ID IE in the TRP Measurement Result IE.
The corresponding TP for 38.455 and 38.473 TP is provide in the Annex-C&D.
3	Conclusion
Following are the observation and proposal:
CPP Positioning:
Proposal 1: Introduce PRS Aggregation Information IE in PRS Configuration IE, including DL PRS Frequency Layer ID IE and PRS Resource Set ID IE.

SRS Bandwidth Aggregation:
Proposal 2: SRS bandwidth aggregation does not have any impact on the SRS Resource Set. The LS to RAN1 may be needed for clarification if there are any concerns.
Proposal 3: LMF can request the gNB for UL measurement aggregated SRS resources through the aggregation ID in SRS configuration IE in the MEASUREMENT REQUEST message.
Proposal 4: RAN3 should discuss following option to support gNB reporting to LMF whether/which the measurement is aggregated:
-	Option 1: Introduce the Aggregation ID IE in the TRP Measurement Result IE.
-   Option 2: Introduce the Aggregation Information IE in the TRP Measurement Result IE.
Proposal 5: In the NRPPa/F1AP measurement report message, introduce Aggregation ID IE in the TRP Measurement Result IE.
4	Reference
[1] R3-235009, Reply LS on PRU Procedures, RAN4
5	Annex-A TP for TS 38.455 BLCR for PRS Aggregation
Start of modifications
[bookmark: _Toc106109626][bookmark: _Toc74152369][bookmark: _Toc64447713][bookmark: _Toc56773084][bookmark: _Toc120091987][bookmark: _Toc99056291][bookmark: _Toc112766518][bookmark: _Toc105612410][bookmark: _Toc99959224][bookmark: _Toc51776062][bookmark: _Toc138758612][bookmark: _Toc113379434][bookmark: _Toc88654222]9.2.44	PRS Configuration
This information element contains the DL PRS configuration for the TRP.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PRS Resource Set List
	
	1
	
	

	>PRS Resource Set Item
	
	1..<maxnoofPRSresourceSet>
	
	

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

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

	>>PRS bandwidth
	M
	
	INTEGER(1..63)
	24,28,…,272 PRBs

	>>Start PRB
	M
	
	INTEGER(0..2176)
	Starting PRB to Point A

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

	>>Comb Size
	M
	
	ENUMERATED(2, 4, 6, 12, …)
	

	>>CP Type
	M
	
	ENUMERATED(normal, extended, …)
	

	>>Resource Set Periodicity
	M
	
	ENUMERATED(4,5,8,10,16,20,32,40,64,80,160,320,640,1280,2560,5120,10240,20480,40960,81920,…)
	

	>>Resource Set Slot Offset
	M
	
	INTEGER(0..81919,…)
	

	>>Resource Repetition Factor
	M
	
	ENUMERATED(rf1,rf2,rf4,rf6,rf8,rf16,rf32,…)
	

	>>Resource Time Gap
	M
	
	ENUMERATED(tg1,tg2,tg4,tg8,tg16,tg32,…)
	

	>>Resource Number of Symbols
	M
	
	ENUMERATED(n2,n4,n6,n12,…)
	

	>>PRS Muting
	O
	
	
	

	>>>Option1
	O
	
	
	

	>>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern
9.2.56
	Muting pattern option 1 is used to mute the whole PRS resource set (within a period)

	>>>>Muting Bit Repetition Factor
	M
	
	ENUMERATED(1,2,4,8,…)
	

	>>>Option2
	O
	
	
	

	[bookmark: _Hlk50056866]>>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern
9.2.56
	Muting pattern option 2 is used to mute the selected repetition of the resource set (within the period)

	>>PRS Resource Transmit Power
	M
	
	INTEGER(-60..50)
	

	>>PRS Resource List
	
	1
	
	Corresponds to information provided in NR-DL-PRS-Resource contained in NR-DL-PRS-Info IE as defined in TS 37.355 [14]

	>>>PRS Resource Item
	
	1..<maxnoofPRSresources>
	
	

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

	>>>>Sequence ID
	M
	
	INTEGER(0..4095)
	

	>>>>RE Offset
	M
	
	INTEGER(0..11,…)
	

	>>>>Resource Slot Offset
	M
	
	INTEGER(0..511)
	

	>>>>Resource Symbol Offset
	M
	
	INTEGER(0..12)
	

	>>>>CHOICE QCL Info
	O
	
	
	

	>>>>>SSB
	
	
	
	

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

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

	>>>>>DL-PRS
	
	
	
	

	>>>>>>QCL Source PRS Resource Set ID
	M
	
	INTEGER(0..7)
	

	>>>>>>QCL Source PRS Resource ID 
	O
	
	INTEGER(0..63)
	If it is absent, the QCL source PRS resource ID is the same as the PRS resource ID

	PRS Aggregation Information List
	
	0..1
	
	

	>PRS Aggregation Information Item
	
	1..<maxnoofPRSBandWidthAggregation>
	
	

	       >> PRS Frequency
	
	
	INTEGER (0..3279165)
	

	       >> PRS Resource Set ID
	
	
	INTEGER(0..7)
	



	Range bound
	Explanation

	maxnoofPRSresourceSet
	Maximum no of PRS resources set. Value is 8.

	maxnoofPRSresource
	Maximum no of PRS resources per PRS resource set. Value is 64.

	maxnoofPRSBandWidthAggregation
	Maximum no of PRS BandWidth Aggregation. Value is 3.



End of modifications

6	Annex-B TP for TS 38.473 BLCR for PRS Aggregation
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[bookmark: _Toc97911096][bookmark: _Toc51763865][bookmark: _Toc120124607][bookmark: _Toc113835759][bookmark: _Toc74154807][bookmark: _Toc146226874][bookmark: _Toc81383551][bookmark: _Toc66289694][bookmark: _Toc106110322][bookmark: _Toc105511250][bookmark: _Toc99038856][bookmark: _Toc99731119][bookmark: _Toc64449035][bookmark: _Toc105927782][bookmark: _Toc88658184]9.3.1.177	PRS Configuration
This information element contains the DL PRS configuration for the TRP.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PRS Resource Set List
	M
	1..<maxnoofPRSresourceSets>
	
	

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

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

	>PRS bandwidth
	M
	
	INTEGER(1..63)
	24,28,…,272 PRBs

	>Start PRB
	M
	
	INTEGER(0..2176)
	Starting PRB to Point A

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

	>Comb Size
	M
	
	ENUMERATED(2, 4, 6, 12, …)
	

	>CP Type
	M
	
	ENUMERATED(normal, extended, …)
	

	>Resource Set Periodicity
	M
	
	ENUMERATED(4,5,8,10,16,20,32,40,64,80,160,320,640,1280,2560,5120,10240,20480,40960,81920, …)
	

	>Resource Set Slot Offset
	M
	
	INTEGER(0..81919,…)
	

	>Resource Repetition Factor
	M
	
	ENUMERATED(rf1,rf2,rf4,rf6,rf8,rf16,rf32,…)
	

	>Resource Time Gap
	M
	
	ENUMERATED(tg1,tg2,tg4,tg8,tg16,tg32,…)
	

	>Resource Number of Symbols
	M
	
	ENUMERATED(n2,n4,n6,n12,…)
	

	>PRS Muting
	O
	
	
	

	>>Option1
	O
	
	
	

	>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern 
9.3.1.178
	Muting pattern option 1 is used to mute the whole PRS resource set (within a period)

	>>>Muting Bit Repetition Factor
	M
	
	ENUMERATED(rf1,rf2,rf4,rf8,…)
	

	>>Option2
	O
	
	
	

	>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern 
9.3.1.178
	Muting pattern option 2 is used to mute the selected repetition of the resource set (within the period)

	>PRS Resource Transmit Power
	M
	
	INTEGER(-60..50)
	

	>PRS Resource List
	M
	1..<maxnoofPRSresources>
	
	NR-DL-PRS-Resource-r16 as defined in TS 37.355 [39]

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

	>>Sequence ID
	M
	
	INTEGER(0..4095)
	

	>>RE Offset
	M
	
	INTEGER(0..11, …)
	

	>>Resource Slot Offset
	M
	
	INTEGER(0..511)
	

	>>Resource Symbol Offset
	M
	
	INTEGER(0..12)
	

	>>CHOICE QCL Info
	O
	
	
	

	>>>SSB
	
	
	
	

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

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

	>>>DL-PRS
	O
	
	
	

	>>>>QCL Source PRS Resource Set ID
	M
	
	INTEGER(0..7)
	

	>>>>QCL Source PRS Resource ID 
	O
	
	INTEGER(0..63)
	If absent, the QCL source PRS resource ID is the same as the PRS resource ID

	PRS Aggregation Information List
	
	0..1
	
	

	>PRS Aggregation Information Item
	
	1..<maxnoofPRSBandWidthAggregation>
	
	

	       >> PRS Frequency
	
	
	INTEGER (0..3279165)
	

	       >> PRS Resource Set ID
	
	
	INTEGER(0..7)
	



	Range bound
	Explanation

	maxnoofPRSresourceSets
	Maximum no of PRS resource sets. Value is 8.

	maxnoofPRSresources
	Maximum no of PRS resources per PRS resource set. Value is 64.

	maxnoofPRSBandWidthAggregation
	Maximum no of PRS BandWidth Aggregation. Value is 3.



End of modifications

7	Annex-B TP for TS 38.455 BLCR for SRS BW Aggregation
Start of modifications
9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	
	
	

	>CHOICE Measured Results Value
	M
	
	
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	
	-
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	-
	

	>>UL RTOA
	M
	
	9.2.39
	
	-
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	
	-
	

	>>Z-AoA
	M
	
	9.2.67
	
	YES
	reject

	>>Multiple UL-AoA
	M
	
	9.2.71
	
	YES
	reject

	>>UL SRS-RSRPP
	M
	
	9.2.72
	
	YES
	reject

	>Time Stamp
	M
	
	9.2.42
	
	-
	

	>Measurement Quality
	O
	
	9.2.43
	
	-
	

	>Measurement Beam Information
	O
	
	9.2.57
	
	-
	

	>SRS Resource type
	O
	
	9.2.73
	
	YES
	ignore

	>ARP ID
	O
	
	9.2.75
	
	YES
	ignore

	>LoS/NLoS Information
	O
	
	9.2.77
	
	YES
	ignore

	>Positioning SRS Resource Aggregation ID
	O
	
	INTEGER(0..16) 
	
	YES
	ignore



next modification

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
	This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.
	
	

	>>Pathloss Reference Information
	O
	
	9.2.53
	
	
	

	>>Spatial Relation Information per SRS Resource
	O
	
	9.2.60
	
	
	

	SSB Information
	O
	
	9.2.54
	
	
	

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

	Bandwidth Aggregation Request Information[FFS]
	O
	
	ENUMERATED(true, …) [FFS]
	
	YES
	ignore


next modification
9.2.32	Positioning SRS Resource Set
This information element indicates a positioning SRS resource set in the UE for UL SRS transmission.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Positioning SRS Resource Set ID
	M
	
	INTEGER(0..15)
	

	Positioning SRS Resource ID List
	
	1..<maxnoSRS-PosResourcePerSet>
	
	

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

	CHOICE Resource Type
	M
	
	
	

	>periodic
	
	
	
	

	>>PosperiodicSet
	M
	
	ENUMERATED(true,…)
	

	>semi-persistent
	
	
	
	

	>>Possemi-persistentSet
	M
	
	ENUMERATED(true,…)
	

	>aperiodic
	
	
	
	

	>>SRS Resource Trigger
	M
	
	INTEGER(1..3)
	

	Positioning SRS Resource Aggregation ID [FFS]
	O
	
	INTEGER(0..16) [FFS]
	


 
Editor Notes: It is FFS if the SRS Resource Set are also impacted by SRS Bandwidth aggregation.
 
	Range bound
	Explanation

	maxnoSRS-PosResourcePerSet
	Maximum no of positioning SRS resources per positioning SRS resource set. Value is 16.






End of modifications
7 Annex-B TP for TS 38.473 BLCR for SRS BW Aggregation
Start of modifications
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[bookmark: _Hlk50384006]The purpose of this information element is to provide the measurement result(s).
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Positioning Measured Result Item
	
	1 .. <maxnoofPosMeas>
	
	
	-
	

	>CHOICE Measured Results Value
	M
	
	
	
	-
	

	>>UL Angle of Arrival
	
	
	
	
	
	

	>>>UL Angle of Arrival
	M
	
	9.3.1.167
	
	-
	

	>>UL SRS-RSRP
	
	
	
	
	
	

	>>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	-
	

	>>UL RTOA
	
	
	
	
	
	

	>>>UL RTOA
	M
	
	UL RTOA Measurement
9.3.1.168
	
	-
	

	>>gNB Rx-Tx Time Difference
	
	
	
	
	
	

	>>>gNB Rx-Tx Time Difference
	M
	
	9.3.1.170
	
	-
	

	>>Zenith Angle of Arrival Information
	
	
	
	
	
	

	>>>Zenith Angle of Arrival Information
	M
	
	9.3.1.239
	
	YES
	reject

	>>Multiple UL AoA
	
	
	
	
	
	

	>>>Multiple UL AoA
	M
	
	9.3.1.245
	
	YES
	reject

	>>UL SRS-RSRPP
	
	
	
	
	
	

	>>>UL SRS-RSRPP
	M
	
	9.3.1.246
	
	YES
	reject

	>Time Stamp
	M
	
	9.3.1.171
	
	-
	

	>Measurement Quality
	O
	
	TRP Measurement Quality
9.3.1.172
	
	-
	

	>Measurement Beam Information
	O
	
	9.3.1.173
	
	-
	

	>ARP ID
	O
	
	9.3.1.244
	
	YES
	ignore

	>SRS Resource type
	O
	
	9.3.1.247
	
	YES
	ignore

	>LoS/NLoS Information
	O
	
	9.3.1.249
	
	Yes
	ignore

	>Positioning SRS Resource Aggregation ID
	O
	
	INTEGER(0..16) 
	
	YES
	ignore
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This IE contains the requested SRS configuration for the UE for positioning purposes.
	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 SRS transmissions.
	-
	

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

	CHOICE Bandwidth SRS
	M
	
	
	
	-
	

	>FR1
	
	
	
	
	-
	

	>>FR1 Bandwidth
	M
	
	ENUMERATED (5, 10, 20, 40, 50, 80, 100, ...)
	
	-
	

	>FR2
	
	
	
	
	-
	

	>>FR2 Bandwidth
	M
	
	ENUMERATED (50, 100, 200, 400,…,800,1600, 2000)
	
	-
	

	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
	
	9.3.1.181
	This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.
	-
	

	>>Pathloss Reference Information
	O
	
	9.3.1.201
	
	-
	

	>>Spatial Relation Information per SRS Resource
	O
	
	9.3.1.210
	
	YES
	ignore

	SSB Information
	O
	
	9.3.1.202
	
	-
	

	SRS Frequency
	O
	
	INTEGER(0..3279165)

	NR ARFCN 
The carrier frequency of SRS transmission bandwidth.
	YES
	ignore

	Bandwidth Aggregation Request Information 
	O
	
	FFSEnumerated(true, ...)
	
	YES
	ignore
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This information element indicates a positioning SRS resource set in the UE for UL SRS transmission.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Positioning SRS Resource Set ID
	M
	
	INTEGER(0..15)
	

	Positioning SRS Resource ID List
	
	1..<maxnoSRS-PosResourcePerSet>
	
	

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

	CHOICE Resource Type
	M
	
	
	

	>Periodic
	
	
	
	

	>>PosperiodicSet
	M
	
	ENUMERATED(true,…)
	

	>Semi-persistent
	
	
	
	

	>>Possemi-persistentSet
	M
	
	ENUMERATED(true,…)
	

	>Aperiodic
	
	
	
	

	>>SRS Resource Trigger List
	M
	
	INTEGER(1..3)
	

	Positioning SRS Resource Aggregation ID
	O
	
	INTEGER(0..16) 
	



	Range bound
	Explanation

	maxnoSRS-PosResourcePerSet
	Maximum no of positioning SRS resources per positioning SRS resource set. Value is 16.
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