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Introduction
POSITIONING INFORMATION REQUEST serves the functionality of LMF requesting SRS configuration from the serving gNB. This will also provide gNB with assistance information to configure the respective SRS.
However, from RAN2 perspective, we think the current IE lacks some crucial information in help gNB configures SRS.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion 
Stage-2 and RAN3 background
The current stage-2 specification captures the information between LMF and gNB as follows.
	Table 8.10.2.4-1: Requested UL-SRS transmission characteristics information that may be transferred from LMF to gNB.
	Information 

	Number Of Transmissions/duration for which the UL-SRS is requested

	Bandwidth

	Resource type (periodic, semi-persistent)

	Pathloss reference: 
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID






In RAN3#108, RAN3 made the stage-3 BL CR in [2].
	[bookmark: _GoBack]9.2.x	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 Transmissions
	O
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of periodic SRS transmissions.

	Resource Type
	O
	
	ENUMERATED (semi-persistent, aperiodic, …)
	

	CHOICE Bandwidth
	M
	
	
	

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

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

	Number of SRS Resource Set
	O
	
	INTEGER (1..16,...)
	The number of SRS Resource set for SRS transmission. Value 1 indicates low number of SRS resources whereas value 16 indicates the maximum number.

	Number of SRS Resource Per Set
	O
	
	INTEGER (1..64,...)
	The number of SRS Resources per resource set for SRS transmission. Value 1 indicates low number of SRS resources whereas value 64 indicates the maximum number.

	Spatial Relation Information
	O
	
	9.2.y2
	

	Pathloss Reference Information
	O
	
	9.2.y6
	

	SSB Configuration
	O
	
	9.2.z7
	






Based on the current, we identified the following issues
Issue#1: Whether Rel-15 SRS (MIMO SRS) or Rel-16 positioning SRS is requested by the LMF is not included. The consequence is that gNB may not be aware which SRS is desired from LMF perspective. This is very important for Multi-RTT positioning as Multi-RTT positioning can only use Rel-16 positioning SRS according to RAN1.
Issue#2: SRS frequency information is not included. The consequence is that gNB may not be able to identify whether SRS on SCell is desired desirable from LMF perspective. This is also important if a dedicated SRS for positioning purpose is requested, which does not exist in LTE.
Observation 1: Two issues are identified below with the current NRPPa POSITIONING INFORMATION REQUEST.
Issue#1: Lack of whether MIMO SRS or positioning SRS is desired by LMF
Issue#2: Lack of SRS frequency information desired by LMF
Issues#1
To resolve Issue#1, two alternative can be considered.
Alt.1 Agree MIMO SRS can also be used for Multi-RTT positioning can leave configuration of Rel-15 v.s. Rel-16 entirely up to gNB implementation
Alt.2 Include a bit indicating whether positioning SRS is desired by the LMF in the NRPPa POSITIONING INFORMATION REQUEST
We slightly prefer to go with Alt.1 so that no additional specification change is needed from RAN2 or RAN3 perspective on this particular issue.
Proposal 1: Adopt either one of the following alternatives
1. Alt. 1 Send an LS to RAN1 requesting support of MIMO SRS to 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.
Issue#2
To resolve Issue#2, we suggest to include SRS frequency information in the NRPPa signalling. The frequency may be the desired centre frequency for the SRS transmission bandwidth in the form of NR-ARFCN. As SCell configuration is entirely unknown by the LMF, gNB may decide whether the SRS may or may be allocated based on SCell configuration of the UE.
Proposal 2: Include SRS frequency as the desired centre frequency of SRS transmission bandwidth in the form of NR-ARFCN in the NRPPa message POSITIONING INFORMATION REQUEST.
· Send an LS to RAN3.
In summary, we propose to endorse the TP in the Appendix for stage-2 specification.
Proposal 3: Endorse the TP in section 5.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed SRS spatial direction configuration method and have the following observation and proposal.
Observation 1: Two issues are identified below with the current NRPPa POSITIONING INFORMATION REQUEST.
Issue#1: Lack of whether MIMO SRS or positioning SRS is desired by LMF
Issue#2: Lack of SRS frequency information desired by LMF
Proposal 1: Adopt either one of the following alternatives
1. Alt. 1 Send an LS to RAN1 requesting support of MIMO SRS to 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 SRS frequency as the desired centre frequency of SRS transmission bandwidth in the form of NR-ARFCN in the NRPPa message POSITIONING INFORMATION REQUEST.
Proposal 3: Endorse the TP in section 5.
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====================== Unchanged parts omitted =====================
[bookmark: _Toc37338349]8.10.2.4	Information that may be transferred from the LMF to gNBs
The requested UL-SRS transmission characteristics information that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-1.
Table 8.10.2.4-1: Requested UL-SRS transmission characteristics information that may be transferred from LMF to gNB.
	Information 

	Number Of Transmissions/duration for which the UL-SRS is requested

	Bandwidth

	SRS frequency information

	Resource type (periodic, semi-persistent)

	Pathloss reference:
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID


====================== Unchanged parts omitted =====================
[bookmark: _Toc37338405]8.13.2.3	Information that may be transferred from the LMF to gNBs
The requested UL-SRS transmission characteristics information that may be signalled from the LMF to the gNB is listed in Table 8.13.2.3-1.
Table 8.13.2.3-1: Requested UL-SRS transmission characteristics information that may be transferred from LMF to gNB.
	Information 

	Number Of Transmissions/duration for which the UL-SRS is requested

	Bandwidth

	SRS frequency information

	Resource type (periodic, semi-persistent)

	Pathloss reference:
	- PCI, SSB Index, SSB configuration (time/frequency occupancy of SSBs)
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index, SSB configuration (time/frequency occupancy of SSBs)
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID


====================== Unchanged parts omitted =====================
[bookmark: _Toc37338417]8.14.2.3	Information that may be transferred from the LMF to gNB
The requested UL-SRS transmission characteristics information that may be signalled from the LMF to the gNB is listed in Table 8.14.2.3-1.
Table 8.14.2.3-1: Requested UL-SRS transmission characteristics information that may be transferred from LMF to gNB.
	Information 

	Number Of Transmissions/duration for which the UL-SRS is requested

	Bandwidth

	SRS frequency information

	Resource type (periodic, semi-persistent)

	Pathloss reference: 
	- PCI, SSB Index, SSB configuration (time/frequency occupancy of SSBs)
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index, SSB configuration (time/frequency occupancy of SSBs)
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID


====================== Unchanged parts omitted =====================
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