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Introduction
RAN3 requested RAN1 and RN2 for the clarifications of the following issues related to NR Rel-16 Positioning in [1]:
	1) Correction of NRPPa periodic UL SRS time transmission: 

When the LMF requests for periodic UL SRS to be configured, it could recommend a starting time for the periodic SRS transmission to the serving gNB, and aligning it later with the neighbouring nodes, so that the first UE SRS transmission is not missed.

Q1: Does RAN2 see any issues with this functionality?
RAN1 is invited to feedback if needed

2) Inclusion of SRS frequency information Positioning Information Request:

The LMF may request dedicated SRS at particular frequency band for UL positioning. The gNB does not know whether to configure SRS on PCell or SCell without LMF indication.

Q2: Does RAN1 see any issues with this functionality?
RAN2 is invited to feedback if needed



In this contribution, we discuss the responses to RAN3’s questions.

Discussion
Starting time for periodic SRS transmission
	1) When the LMF requests for periodic UL SRS to be configured, it could recommend a starting time for the periodic SRS transmission to the serving gNB, and aligning it later with the neighbouring nodes, so that the first UE SRS transmission is not missed.

Q1: Does RAN2 see any issues with this functionality?
RAN1 is invited to feedback if needed



For UL-TDOA and/or Multi-RTT, when the LMF sends an NRPPa POSITIONING INFORMATION REQUEST message to the serving gNB of the target UE for requesting UE SRS configuration information (e.g., Step 2 in Figure 1), the message may include the IE Requested UL-SRS Transmission Characteristics. The serving gNB takes this information into account when configuring UL-SRS transmissions for the UE. The IE Requested UL-SRS Transmission Characteristics contains the IE Resource Type (periodic, semi-persistent, aperiodic). If Resource Type IE is set to the value "periodic", then the IE Requested UL-SRS Transmission Characteristics includes IE Number Of Periodic Transmissions for requesting the number of periodic SRS transmissions.
Periodic SRS transmission is triggered once the target UE receives the UL-SRS configuration from the serving cell via the RRC message. When UE receives the SRS configuration, the UE follows the configuration for the SRS transmission. However, the neighboring gNB may not know the SRS configuration until receiving the NRPPa MEASUREMENT REQUEST (Step 6 in Figure 1). Depending on the SRS configuration and the message transportation/processing delays, the neighboring gNB could miss the reception of the first UE SRS transmission.


Figure 1: UL-TDOA positioning procedure (TS 38.305)

Figure 1: Illustration of UL-TDOA Procedure
In RAN3’s LS, an approach was proposed to avoid missing the UE SRS transmission by the LMF to recommend a starting time for the periodic SRS transmission to the serving gNB. The neighboring gNB will also be informed of the starting time for the periodic SRS transmission. With this approach, when the UE starts transmitting UL SRS, both the serving gNB and the neighboring gNB are ready to receive UL SRS.
From a practical point of view, we see this approach may be useful but not critical for several reasons: 1) The number of the transmission for periodic SRS transmission is configurable. The number of the SRS transmission of transmission can be configured to compensate for the potential miss of the 1st SRS transmissions; 2) From the neighboring gNB points of view, period SRS transmission is more often used for the cases when the transmission beam of the target UE and the reception of the neighboring gNBs are not fully aligned. In this case, there is a need for multiple repeat transmission of the SRS for beam alignment (Note: If the transmission beam of the target UE and the reception of the neighboring gNBs are fully aligned, semi-persistent SRS or aperiodic SRS may be used to reduce the resource usage); and 3) LMF may not have the information for proper configuration of the starting time. If the starting time is recommended too early, the 1st SRS will still be missed; If the starting time is recommended too late, it will introduce additional measurement delay. With above discussion, we have the following observation:
Observation 1: The benefit of supporting the alignment of the starting time for the periodic SRS transmission to the serving gNB is unclear, and it may unnecessarily introduce additional implementation difficulty.

The frequency band for UL positioning
	2) Inclusion of SRS frequency information Positioning Information Request:

The LMF may request dedicated SRS at particular frequency band for UL positioning. The gNB does not know whether to configure SRS on PCell or SCell without LMF indication.
Q2: Does RAN1 see any issues with this functionality?



When the target UE provides its positioning capability to LMF via LPP Capability Transfer procedure (Step 1 in Figure 1), the UE may optionally include in the IE srs-PosResourceConfigCA-BandList the number of SRS for positioning resources supported by the target device for each band for the current configured CA band combination, as shown in TS 37.355 [3]. In the meanwhile, the serving gNB also has the information on the current configured CA band combination for the UE, and the information about the preferred frequency band for the configuration of the SRS for positioning.
NR-UL-SRS-Capability-r16 ::= SEQUENCE {
	srs-CapabilityBandList-r16					SEQUENCE (SIZE (1..nrMaxBands-r16)) OF
													SRS-CapabilityPerBand-r16,
	srs-PosResourceConfigCA-BandList-r16		SEQUENCE (SIZE (1..nrMaxConfiguredBands-r16)) OF
													SRS-PosResourcesPerBand-r16			OPTIONAL,
	maxNumberSRS-PosPathLossEstimateAllServingCells-r16	
												ENUMERATED {n1, n4, n8, n16}			OPTIONAL,
	maxNumberSRS-PosSpatialRelationsAllServingCells-r16	
												ENUMERATED {n0, n1, n2, n4, n8, n16}	OPTIONAL,
	...
}

SRS-PosResourcesPerBand-r16 ::= SEQUENCE {
	freqBandIndicatorNR-r16							FreqBandIndicatorNR-r16,
	maxNumberSRS-PosResourceSetsPerBWP-r16			ENUMERATED {n1, n2, n4, n8, n12, n16},
	maxNumberSRS-PosResourcesPerBWP-r16				ENUMERATED {n1, n2, n4, n8, n16, n32, n64},
	maxNumberPeriodicSRS-PosResourcesPerBWP-r16		ENUMERATED {n1, n2, n4, n8, n16, n32, n64},
	maxNumberAP-SRS-PosResourcesPerBWP-r16			ENUMERATED {n1, n2, n4, n8, n16, n32, n64}
																						OPTIONAL,
	maxNumberSP-SRS-PosResourcesPerBWP-r16			ENUMERATED {n1, n2, n4, n8, n16, n32, n64}
																						OPTIONAL,
	...
}

Whether it is meaningful to support the LMF to request dedicated SRS at a particular frequency band for UL positioning depends on a) whether LMF has the information on the supported and/or preferred bands of the neighboring gNBs for the receptions the SRS for positioning; and b) LMF is in a better position to decide which frequency band should be used for UL positioning.
Currently, NRPPa does not support the neighboring gNB to provide the supported and/or preferred bands for the reception of the SRS for positioning to the LMF. Also, in a practical implementation, it should be up to the operators to decide which carrier is used for supporting UL positioning, and the carrier used for UL positioning can be configured for each gNB via OAM. In addition, in a practical deployment, it is most likely that the same carrier is used to support UL positioning for all UEs in a coverage area. In this case, the same carrier is used to support UL positioning for a UE regardless the carrier is used configured as PCell or SCell for a UE. There is no need for LMF to inform gNB on which carrier should be used for UL positioning.
Observation 2: The motivation and benefit for LMF to request dedicated SRS at a particular frequency band for UL positioning need further discussion. 
[bookmark: _GoBack]
Conclusion
In this contribution, we discussed the responses to RAN3 LS on Rel-16 NR Positioning Correction. Based on the discussion, we propose the following response to RAN3’s questions. A companion reply is also prepared [6].

Answer to Q1: It seems not critical for the LMF to recommend a starting time for the periodic SRS transmission to the serving gNB. It may also introduce an additional implementation complicity without clear benefit.
Answer to Q2: It is unclear the motivation and the benefit for LMF to request dedicated SRS at a particular frequency band for UL positioning. Suggest RAN3 proving additional information on the scenarios where LMF should determine the particular frequency band for UL positioning.
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Appendix
[bookmark: _Toc51776045][bookmark: _Toc56773067][bookmark: _Toc56773277]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

	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
	



	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.
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