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Introduction
In RAN#83, NR positioning WID was approved [1] to specify solutions to enable RAT dependent(for both FR1 and FR2) and RAT independent NR positioning techniques, including the following objectives.
“Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]
Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2]”
RAN1 has sent a LS [3] about the agreed measurements on NR positioning and RAN2 can start initial work of methods definition based on this. In this contribution we provide our opinion to some enhancements of UL SRS based positioning methods. 
Discussion 
UL-AOA and UTDOA
The table of RAN1 agreed measurements is as follows:
	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID



	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference
	Multi-RTT

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT


Also there is a clear clarification saying that ”It is RAN1 understanding that discussion on mapping of positioning techniques to reference signals and measurements is out of RAN1 scope and therefore RAN1 does not intend to define such mapping.” 
Just like DL-TDOA, the UL-TDOA can also be used together with UL-AOA information to get a better result, only using AOA information can also work but if the location server insist ignoring the UL RSTD measurement, but they still follow same procedure. Besides, both UL-AOA and UL-TDOA methods will reuse same procedure for UL power control towards neighbouring cells, so no extra definition of UL-AOA procedure is needed and it’s better to arrange this measurements together with UTDOA measurements. 
Proposal 1: UL-AOA measurement should be within the scope of UTDOA positioning.
SRS configuration in RRC or LPP
The UL-TDOA positioning was already supported in LTE [2], which is a good starting point and reference for NR UL positioning design. A natural way would be to still follow the general LTE procedure in principle, and then, to match with possible architecture change and solve new problems in NR, modifications and enhancements would be introduced. The general LTE UTDOA procedure is illustrated in Figure 1:
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Figure 1: LTE UTDOA procedure
1. The E-SMLC sends an Information Request message indicating to the eNodeB the need to invoke periodic SRS  for target UE. The E-SMLC may provide the eNB with a number of SRS transmissions. 
2. The eNodeB determines the resources to be allocated for the UE and sends an Information Response to the E-SMLC that includes the allocated resources and the associated parameters. 
3. If in step 2 the eNodeB determines that resources will be allocated, the eNodeB then allocates the resources to the target UE.
4. The E-SMLC selects a set of LMUs to be used for the UTDOA positioning and sends a measurement request with the SRS configuration to each one of them (via SLm).
5. LMUs report back to E-SMLC the uplink measurement reports.
During last meeting, there were some companies who wanted to move the SRS configuration function from RRC to LPP for positioning. The RRC is involved in UL positioning procedure in step 3, the eNodeB configure the SRS information through RRC. If it was in LPP, the procedure is generally as illustrated in Figure 2:
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Figure 2 UL TODA procedure with SRS configured in LPP
According to our understanding, this modification bring no benefit. Under this procedure, it is obvious that the SRS configuration is transmitted twice, both signal overhead and latency are added. Meanwhile, the gNB has the right of final decision on SRS resource  allocation, it may change when other service with higher priority increases, through RRC, this adjustment can be transmitted more instantly. At last, sometimes the SRS may be reused for other purpose besides positioning. If it is added in LPP, then such SRS configuration would be transmitted twice. The advantage to capture it in LPP may be that when the UL SRS configurations were stable within a certain area, by LPP the UE can get SRS configuration of many cells, and do not need to be configured again when it moves across different cell, but considering a high-accuracy requirement would always need much resource allocation, whether ideal UL SRS resource allocation is possible need to be studied further.  
Proposal 2: Keep SRS configuration for positioning in RRC, study whether LPP can also capture the configuration. 
Procedure modification to multi-cell power control
It has already been agreed to support power control towards neighbouring cells in RAN1:
Agreement:
For positioning purposes, with regards to the UL SRS transmission power, support at least the following in addition to the existing Rel-15 behaviour:
· Support configuring a DL reference signal of a neighbouring cell to be used as DL path loss reference for the purpose of SRS power control.  
· FFS: Which reference signals can be used (e.g. a CSI-RS, or a SSB, or DL PRS). 
· Study further the UE configuration signalling and procedure.
· FFS on a fallback procedure if the UE is not able to obtain the pathloss reference.
· FFS on number of measurements for pathloss.
According to our understanding, the whole procedure is as figure 3, first, the SRS for positioning with some recommended PL RS are configured. But at the beginning, the gNB do not know which SRS resource is aiming at which cell. A couple of recommended PL RSs from all the possible neighbouring cells should be configured. But not all of them can be actually detected, for those who can be detected, the UE has a general idea of its direction and its origin gNB. The UE need to do the mapping between SRS resource and its target cell. For the first round of beam sweeping, the UE can adjust each beam’s power or direction according to the information of PL RS transmitting power from that direction. Then, UE can report this kind of mapping between the SRS resources and PL RS(neighbour cells). Then the neighbouring cells can detect the SRS and reconfigure the transmission power, this kind of information need to be transmitted to the serving cell. Then, with the mapping, it can configure different transmission power and certain PL RS as spatial relation information to different SRS resource, noting that now PL RS con be configured per SRS resource. When all these information are configured back to UE, the UE can modify each resource’s transmission power or transmission direction according to spatial relation. Then some modification in RAN2 side is needed. The TRP need to transmit their PL RS information to the LMF. This information include the type of RS to indicate whether it is DL PRS, a kind of CSI-RS or SSB, its sequence ID, sequence generation information, resource allocation and transmission power. The LMF should select a couple of PL RSs of neighbouring TRP that are possibly to be detected and send it to the serving cell. 
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Figure 3 Multi-cell power control for SRS
Proposal 3:TRP need to transmit PL RS information to the LMF.
Proposal 4: LMF should transmit neighbouring TRP’s PL RS information to serving gNB.
Conclusion
Based on the analysis above, we had the following proposals:
Proposal 1: Proposal 1: UL-AOA measurement should be within the scope of UTDOA positioning.
Proposal 2:Keep SRS configuration for positioning in RRC, study whether LPP can also capture the configuration. 
Proposal 3:TRP need to transmit PL RS information to the LMF.
Proposal 4: LMF should transmit neighbouring TRP’s PL RS information to serving gNB.
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