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Introduction
In RAN#88, the WI exception on positioning was approved in [2]. After reviewing the RAN3 difficulty, we think at least some inputs from RAN1 may be needed to help RAN3 complete the WI in September. In this contribution, we concentrate our analysis in the following aspects that are crucial to RAN3 for SRS.
· Preference of Rel-15 SRS or Rel-16 SRS from LMF
· SRS configuration details
· Supporting information for receiving AP-SRS at TRPs

Rel-15 SRS v.s. Rel-16 SRS
There has been a long debate over whether Rel-15 SRS can be used for Multi-RTT positioning. Currently UE/gNB Rx – Tx time difference can only be based on Rel-16 SRS for positioning to support Multi-RTT positioning.
The problem is that RAN3 did not agree to introduce an indication of “Rel-15/Rel-16” in the POSITIONING INFORMATION REQUEST message from LMF to the serving gNB for SRS configuration request, and as a result, the serving gNB has no idea whether Rel-15 MIMO SRS or Rel-16 positioning SRS is desired by LMF unless spatial relation or pathloss reference recommendation is provided; implying the need for Rel-16 positioning SRS. Note that spatial relation or pathloss reference recommendation are optionally present and are usually used only for FR2 operation. In case LMF wants to instigate Multi-RTT positioning while gNB only provides the Rel-15 SRS, Multi-RTT positioning will have to be terminated.
Observation 1: Currently, gNB has limited knowledge on whether MIMO SRS or positioning SRS is desired by the LMF, and RAN3 did not agree to introduce such an indication.
On the other hand, we still do not see why Rel-15 SRS cannot be used for both UE/gNB Rx – Tx time difference, as the Tx time should always be TAG-specific and not resource specific. In the argument that UE may apply small delay CDD in the transmission of Rel-15 SRS, UE may either compensate the Tx time with the small delay or simply leave it for LMF to handle. In addition, there is no rule saying that UE shall not apply small delay CDD transmission for SRS for positioning, either. Finally, there is little spec impact on use of Rel-15 SRS for UE/gNB Rx – Tx time difference.
Observation 2: There are various ways to handle the small delay CDD if any in the MIMO SRS transmission when it is used for UE Rx – Tx time difference, and there is no explicit rule for UE not to use small delay CDD on SRS for positioning.
Proposal 1: Adopt either one of the following alternatives
1. Alt. 1 Agree in RAN1 that MIMO SRS can also be used for UE/gNB Rx – Tx time difference measurement.
1. Alt. 2 Send an LS to RAN3 to inform that whether positioning SRS is desired by the LMF should be included in the NRPPa message POSITIONING INFORMATION REQUEST.

SRS configuration
There are useful higher layer parameters allowing gNB to configure SRS (RAN2). However, it is cumbersome for the gNB to provide the SRS configuration to the LMF and LMF to provide the SRS configuration to the TRP.
In particular, a guideline on the following issues should be provided by RAN1 in addition to what is already captured in the RAN1 higher layer parameter list.
1. Whether carrier information should be included, e.g., PCI, pointA position, first usable RB for the carrier, and carrier bandwidth
1. Whether UL BWP information should be included, e.g., starting RB and bandwidth of the BWP, Tx DC location, and 7.5kHz UL offset
1. Whether AP SRS resource trigger states and slot offset should be included.
Since the information is available at the serving gNB, and functionality it serves is evident, we suggest to include them also in the SRS configuration between serving gNB and LMF and between LMF to TRP.
Regarding the BWP, we suggest to only provide the configuration of the active UL BWP, which means that a change of active UL BWP will trigger the POSITIONING INFORMATION UPDATE and MEASUREMENT UPDATE procedures, as the active SRS configuration is anyway changed.
We elaborate our view for AP SRS in section 4.
Proposal 2: Include the carrier information and active BWP information in the SRS configuration.
1. Carrier information includes one or more UL carriers, each containing
5. PCI
5. SFN Initialization time
5. PointA position
5. Usable RBs for each subcarrier spacing (Resource grid)
1. Active BWP information, containing
6. BWP location and bandwidth
6. Subcarrier spacing
6. CP type
6. Tx DC location
6. 7.5kHz shift
Proposal 3: Send an LS to RAN3 with the following exemplary IE structure that is aligned with RRC.
==========================================
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SRS Carrier List
	
	1..<maxnoSRS-Carriers>
	
	

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

	>SFN Initialization Time
	M
	
	9.2.y5
	

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

	>Uplink Channel BW-PerSCS-List
	
	1..<maxSCSs>
	
	SCS-SpecificCarrier TS 38.331

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

	>>Subcarrier Spacing
	M
	
	ENUMERATED(15kHz, 30kHz, 60kHz, 120kHz,…)
	

	>>Carrier Bandwidth
	M
	
	INTEGER(0..275,…)
	

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

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

	>>Subcarrier Spacing
	M
	
	ENUMERATED(15kHz, 30kHz, 60kHz, 120kHz,…)
	

	>>Cyclic Prefix
	M
	
	ENUMERATED(Normal, Extended)
	

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

	>>Shift7dot5Hz
	O
	
	ENUMERATED(true,…)
	

	>>SRS Config
	
	
	
	

	>>>SRS Resource
	O
	1..<maxnoSRS-Resources>
	9.2.ya
	

	>>>Positioning SRS Resource
	O
	1..<maxnoSRS-PosResources>
	9.2.yb
	

	>>>SRS Resource Set
	O
	1..<maxnoSRS-ResourceSets>
	9.2.yc
	

	>>>Positioning SRS Resource Set 
	O
	1..<maxnoSRS-PosResourceSets>
	9.2.yd
	



	Range bound
	Explanation

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

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

	maxnoSRS-ResourceSets
	Maximum no of SRS resource sets per UL BWP. Value is 64.

	maxnoSRS-PosResourceSets
	Maximum no of positioning SRS resource sets per UL BWP. Value is 64.

	maxnoSRS-Resources
	Maximum no of SRS resources per UL BWP. Value is 16.

	maxnoSRS-PosResource
	Maximum no of positioning SRS resources per UL BWP. Value is 16.


==========================================

AP SRS support
In the current NRPPa BL CR [1], the AP SRS trigger state and AP SRS slot offset are included in the following messages
1. POSITIONING INFORMATION RESPONSE as the result of serving gNB providing SRS configuration to the LMF
1. POSITIONING ACTIVATION REQUEST as the LMF activation request to the serving gNB on AP SRS transmission
1. MEASUREMENT REQUEST as the LMF measurement request to the TRP to receive the AP SRS
On POSITIONING ACTIVATION REQUEST, LMF sends the DCI codepoints to the serving gNB on which SRS resource set(s) should be triggered to transmit. However, as positioning SRS and MIMO SRS may share the same triggering state, this will result in both being triggered. In addition, we do not think LMF should instruct gNB how to send DCI.
On MEASUREMENT REQUEST, as the triggered states and the slot offset are defined with respect to the DCI that is only between the serving gNB and the UE, and cannot be known by the TRP, there is no need to include those parameters. In order to support the neighbouring TRP to receive AP-SRS, a specific slot number with potential SFN should be included in the MEASUREMENT REQUEST, so that the neighbouring TRPs know in which slot to receive the AP SRS. The corresponding slot number with SFN may be provided either in POSITIONING INFORMATION RESPONSE or POSITIONING ACTIVATION RESPONSE first, so that the serving gNB schedules the AP SRS transmission beforehand.
Proposal 4: Send a reply LS to RAN3 on the problem of providing the following two parameters in NRPPa, and recommend to adopt the SFN and slot number of the AP-SRS to be transmitted instead.
1. aperiodicSRS-ResourceTriggerList
1. slotOffset

Conclusion
In this contribution, we have the following proposals.
Observation 1: Currently, gNB has limited knowledge on whether MIMO SRS or positioning SRS is desired by the LMF, and RAN3 did not agree to introduce such an indication.
[bookmark: _GoBack]Observation 2: There are various ways to handle the small delay CDD if any in the MIMO SRS transmission when it is used for UE Rx – Tx time difference, and there is no explicit rule for UE not to use small delay CDD on SRS for positioning.
Proposal 1: Adopt either one of the following alternatives
1. Alt. 1 Agree in RAN1 that MIMO SRS can also be used for UE/gNB Rx – Tx time difference measurement.
1. Alt. 2 Send an LS to RAN3 to inform that whether positioning SRS is desired by the LMF should be included in the NRPPa message POSITIONING INFORMATION REQUEST.
Proposal 2: Include the carrier information and active BWP information in the SRS configuration.
1. Carrier information includes one or more UL carriers, each containing
14. PCI
14. SFN Initialization time
14. PointA position
14. Usable RBs for each subcarrier spacing (Resource grid)
1. Active BWP information, containing
15. BWP location and bandwidth
15. Subcarrier spacing
15. CP type
15. Tx DC location
15. 7.5kHz shift
Proposal 3: Send an LS to RAN3 with the following exemplary IE structure that is aligned with RRC.
==========================================
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SRS Carrier List
	
	1..<maxnoSRS-Carriers>
	
	

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

	>SFN Initialization Time
	M
	
	9.2.y5
	

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

	>Uplink Channel BW-PerSCS-List
	
	1..<maxSCSs>
	
	SCS-SpecificCarrier TS 38.331

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

	>>Subcarrier Spacing
	M
	
	ENUMERATED(15kHz, 30kHz, 60kHz, 120kHz,…)
	

	>>Carrier Bandwidth
	M
	
	INTEGER(0..275,…)
	

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

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

	>>Subcarrier Spacing
	M
	
	ENUMERATED(15kHz, 30kHz, 60kHz, 120kHz,…)
	

	>>Cyclic Prefix
	M
	
	ENUMERATED(Normal, Extended)
	

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

	>>Shift7dot5Hz
	O
	
	ENUMERATED(true,…)
	

	>>SRS Config
	
	
	
	

	>>>SRS Resource
	O
	1..<maxnoSRS-Resources>
	9.2.ya
	

	>>>Positioning SRS Resource
	O
	1..<maxnoSRS-PosResources>
	9.2.yb
	

	>>>SRS Resource Set
	O
	1..<maxnoSRS-ResourceSets>
	9.2.yc
	

	>>>Positioning SRS Resource Set 
	O
	1..<maxnoSRS-PosResourceSets>
	9.2.yd
	



	Range bound
	Explanation

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

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

	maxnoSRS-ResourceSets
	Maximum no of SRS resource sets per UL BWP. Value is 64.

	maxnoSRS-PosResourceSets
	Maximum no of positioning SRS resource sets per UL BWP. Value is 64.

	maxnoSRS-Resources
	Maximum no of SRS resources per UL BWP. Value is 16.

	maxnoSRS-PosResource
	Maximum no of positioning SRS resources per UL BWP. Value is 16.


==========================================
Proposal 4: Send a reply LS to RAN3 on the problem of providing the following two parameters in NRPPa, and recommend to adopt the SFN and slot number of the AP-SRS to be transmitted instead.
1. aperiodicSRS-ResourceTriggerList
1. slotOffset

Reference
[bookmark: _Ref45638690]3GPP R3-204475, Introduction of NR Positioning in NRPPa, Ericsson, Intel, RAN3, RAN3#108, Online, 1st June – 11th June, 2020.
[bookmark: _Ref46309583]3GPP RP‑201343, Rel-16 Work Item Exception NR Positioning – Core, Intel, RAN#88e, Electronic Meeting, 29th June – 3rd July, 2020.

