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Introduction
This document addresses various issues for support of positioning signalling over NRPPa. This paper walks through:
· The LS from RAN1 in [1] on capturing the RTOA reference time in NRPPa
· the LS sent by RAN2 in [2] on the feasibility of supporting Aperiodic positioning of SRS configuration in NRPPa.
· Support of PRS beam information
Discussion
SFN Initialization time
Following the RAN1 LS, RAN3 must define the RTOA reference time in NRPPa. Since we already have the SFN initialization time of the serving gNB, the RTOA reference time can be defined as the SFN initialization time provided by LMF + the timing of the first SRS transmission which is defined as below:
· The RTOA reference time is defined as T0+tSRS, where
· T0 is the nominal beginning time of SFN 0 provided by LMF.
· , where  and  are the system frame number and the subframe number of the SRS, respectively

In LPPa, a “SFN Initialisation Time” IE corresponding to the nominal beginning time of SFN 0 provided by the e-SMLC was included in the SRS configurations, NRRPa can reuse the same IE as below:
9.2.y	SRS Configuration 
This information element contains the SRS configuration configured by the NG-RAN node for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SFN Initialisation Time
	M
	
	BIT STRING (64)
	Time in seconds relative to 00:00:00 on 1 January 1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second



Therefore, it is proposed that a 64 bits UTC time of the serving RAN should be included in the SRS configurations that is transferred in the positioning information response and update procedure to the LMF. The UTC time is further transferred in the measurement procedures between LMF and the neighbouring RAN nodes for them to identify the timing of sub-frames that contain SRS.

Proposal 1: RAN3 to add the SFN Initialization time IE as part of the SRS configuration in the positioning response and update messages, as well as the measurement procedures.
Since SRS configuration also transmitted to gNB-DU over F1, the SFN Initialization time should also be added to F1AP positioning messages. See our proposition in [3].
Observation 1: The SFN Initialization time need also to be added to F1AP 
Support of Aperiodic positioning of SRS configuration

[bookmark: _Hlk36820647]RAN2 have asked us whether it is possible to support Aperiodic SRS transmission. From RAN3 perspective, we have agreed to use generic positioning messages procedures over NRPPa and F1AP to support multiple positioning methods, allowing hybrid configurations. In the POSITIONING INFORMATION REQUEST message (step 3-4 below), the LMF just needs to determine which type of UL measurements it should request from the gNB within the already defined Requested SRS Transmission Characteristics IE (9.2.x). The gNB will then configure the SRS transmission, based on whether it is for normal, Aperiodic or Semi-persistent SRS (step 5).
Observation 2: The LMF can request which type of non-periodic UL measurements it needs in the Requested SRS Transmission Characteristics IE


[image: ]

Observation 3: The current NG-RAN architecture for NR positioning can support Aperiodic SRS configuration
Following RAN3’s good practice by using the same procedure and adding additional optional IEs, in NRPPa POSITIONING INFORMATION related procedures, two new IEs can be added in the Requested SRS Transmission Characteristics to indicate what type of non-periodic SRS UL measurement the gNB should configure, as described below:
9.2.x	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number Of Transmissions
	M
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of SRS transmissions.

	Bandwidth
	M
	
	INTEGER (1..100,...)
	The requested bandwidth of the SRS transmissions, the value of which corresponds to the number of resource blocks requested to be allocated.

	Aperiodic SRS Transmission
	M
	
	ENUMERATED (true, ...)
	The request to activate aperiodic SRS transmission

	Semi-Persistent SRS Transmission
	M
	
	ENUMERATED (true, ...)
	The request to activate Semi-Persistent SRS transmission



Proposal 2: RAN3 to include new IEs in the Requested SRS Transmission Characteristics IE (9.2.x) to indicate support of non-periodic-SRS transmission request and configuration.
On another note, since the LMF is aware of QoS for positioning (location accuracy and latency) and is aware of positioning application type, the LMF may request on top of that non-periodic indication a SRS-Q (quality/quantity) metric, which provides some guidance to gNB on what sort of SRS configuration is needed. For example, the number of resource sets and resources per resource set. There was consensus in RAN2 for this.
	SRS-Q
	Resource Set (RS)
	Resource per RS

	1
	1 to 4
	1 to 4

	2
	4 to 8
	4 to 8

	3
	8 to 16
	8 to 16

	4
	8 to 16
	16 to 32

	5
	16
	32 to 64


Table1: extract of the Resource Set and resource per RS for each SRS-Q
[bookmark: _Hlk40789060]Proposal 3: RAN3 to add the SRS-Q metric IE in the Requested SRS Transmission Characteristics IE (9.2.x)
Furthermore, there has been consensus in RAN2 that it is possible for the LMF to recommend in the POSITIONING INFORMATION REQUEST a rough time estimation (in terms of ms) for the gNB to activate the non-periodic SRS. The final decision of activation/deactivation of the aperiodic SRS should still be to the gNB. Once the gNB activates the SRS transmission, it provides the configuration of SRS in POSITIONING INFORMATION RESPONSE to LMF.
Observation 4: The activation/deactivation of non-periodic SRS is originated by LMF with a recommendation of a rough time. The final decision is up to the gNB
Afterwards, the LMF forwards the SRS configuration (step 12)to the neighbouring gNB and the serving gNB, in case serving gNB is also tasked to perform the measurement. Neighbouring gNB configures the SRS and activates the SRS.
Proposal 4: A time indication is provided by the LMF to serving gNB node to initiate non-periodic SRS configuration.

During the configuration of SRS transmission (step 5), the gNB can provide, at the end of the UE configuration, a SRS status indication to the LMF in the POSITIONING INFORMATION RESPONSE (step 8) to inform that the gNB has in fact configured the UE with the requested type of SRS configuration (periodic or non-periodic). A new “SRS status” IE can be added to the POSITIONING INFORMATION RESPONSE and UPDATE messages. We believe that this status indication can help the LMF to adjust the SRS timer. 
Proposal 5: add a new SRS status IE (activated/deactivated) to the POSITIONING INFORMATION RESPONSE and UPDATE messages
Same related changes need to be reflected in F1AP. See our proposition in [3].

Support of PRS beam information in NRPPa
In last meeting, it was agreed that following information are signalling in the TRP INFORMATION exchange procedure:

· PRS ID
· NR PCI
· NR CGI
· NR ARFCN
· Timing Information
· DL PRS Configuration 
· SSB Information/Configuration
· Spatial Direction Information
· Geographical Coordinates/Access Point Position 
· SFN Initialisation Time

The DL PRS Configuration must include beam pattern for calculation of AoD, when the LMF request that info for DL-AoD calculation. We propose to include the following NR-PRS Beam information in the PRS configuration in 9.2.z6
9.2.xx	NR-PRS Beam Information
This IE contains spatial direction information of the DL-PRS Resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PRS Beam Information
	
	1 .. <maxnoNRPRSBeamtypes>
	
	

	>NR PRS Azimuth
	O
	I
	INTEGER (0,..,359)
	

	   >NR PRS Azimuth fine
	O
	
	INTEGER (0,..,9)
	Fine angles

	   >NR PRS Elevation
	O
	
	INTEGER (0,..,180)
	

	   >NR PRS Elevation fine
	O
	
	INTEGER (0,..,9)
	Fine angles




	Range bound
	Explanation

	maxnoNRPRSBeamtypes
	Maximum no. of NR PRS beam information types that can reported with one message. Value is 64.




Proposal 6: add NR-PRS Beam Information to the PRS Configuration wihtin TRP INFORMATION Response message

We propose in [3] a TP to capture all of the above points. A draft LS to RAN1 is provided in [4] to confirm the addition of the SFN initialization time. We also propose to liaise RAN2 to confirm the addition of the additional path reporting for RTOA and that Aperiodic SRS transmission is feasible to support in NG-RAN. We note that same alignment must be agreed as well for F1AP [5]. 

[bookmark: _Ref178064866] Conclusion
In this document, we have made the following observations and proposal regarding NRPPa:
· Observations:

Observation 1: The SFN Initialization time need also to be added to F1AP 
Observation 2: The LMF can request which type of non-periodic UL measurements it needs in the Requested SRS Transmission Characteristics IE
Observation 3: The current NG-RAN architecture for NR positioning can support Aperiodic SRS configuration
Observation 4: The activation/deactivation of non-periodic SRS is originated by LMF with a recommendation of a rough time. The final decision is up to the gNB
· Proposals:
Proposal 1: RAN3 to add the SFN Initialization time IE as part of the SRS configuration from NG-RAN
Proposal 2: RAN3 to include new IEs in the Requested SRS Transmission Characteristics IE (9.2.x) to indicate support of non-periodic-SRS transmission request and configuration.
Proposal 3: RAN3 to add the SRS-Q metric IE in the Requested SRS Transmission Characteristics IE (9.2.x)
Proposal 4: A time indication is provided by the LMF to serving gNB/neighboring nodes to initiate non-periodic SRS configuration.
Proposal 5: add a new SRS status IE (activated/deactivated) to the POSITIONING INFORMATION RESPONSE and UPDATE messages
Proposal 6: add NR-PRS Beam Information to the PRS Configuration within TRP INFORMATION Response message
Proposal 7: send a LS reply to RAN1 and RAN2 to feedback on the feasibility of supporting non-periodic SRS configuration transmission.
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