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1. Introduction
In the last RAN3 meeting, we discussed and agreed [1]:
· RSPP/SLPP transport QoS parameters shall be provided from AMF to the NG-RAN for scheduled resource allocation mode resource management.
· No need to provide the Ranging/SL Positioning QoS parameters from AMF to NG-RAN.
However, there’re still some open items for SL Positioning, as below:
· Authorization information for UE Type/Role wait the progress in other group
· SL-PRS configuration from LMF wait the progress in other group
For the Bandwidth aggregation and Carrier Phase Positioning, Redcap Positioning, RAN3 still wait for the progress of the other groups.
In previous RAN1 meetings, the RAN1 led objectives including NR DL and UL carrier phase positioning, bandwidth aggregation for positioning measurements and positioning for RedCap UEs are discussed in RAN1. Some agreements were achieved [2], which may have impact to RAN2/RAN3. 

In this contribution, we will further consider the RAN3 impact on support of SL Positioning, BW aggregation and Carrier Phase Positioning. Base on the discussion, we provide the observations and proposals accordingly.
2.	Discussion
2.1 Sidelink positioning
For Scheme 1, RAN1 has further agreed that:
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details

Regarding the usage of SL resource pools for SL positioning, RAN1 has agreed that:
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.

According to the RAN1 agreements as above, the resource allocation of SL-PRS does not require the participation of LMF. Therefore,  from RAN3 point of view, there is no specification impact on NRPPa.
Proposal 1: For SL-PRS resource allocation, no need to involve LMF, there is no specification impact on NRPPa.
At previous RAN3 meetings, the SL-PRS resource conflict issue was mentioned by one company, i.e, how to perform SL-PRS resource allocation across nodes for the same positioning session. According to the legacy sidelink resource allocation, for scheme 1 mode, separate SL resource pools can be planned in advance for different cells, so as to avoid the resources allocation conflict from different cell. Similarly, for SL-PRS resource allocation of the scheme 1 mode, the same way can be used to solve the SL-PRS resource conflict issue across nodes.
Proposal 2: The SL-PRS resource conflict issue across nodes can be solved by network implementation.

2.2 Bandwidth aggregation and Carrier phase positioning
In RAN1 #112 , #112bis-e and #113 meetings[2], NR DL and UL carrier phase positioning is discussed about the measurement from UE and TRP, some agreements were achieved, which may have impact to RAN2/RAN3:
Agreement
Introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements.
· Note: It is up to RAN4 to decide whether and how to define the requirements for DL RSCP and/or DL RSCPD. No LS needed to RAN4 for this note.
· DL RSCP can be reported together with UE Rx – Tx time difference measurement
· DL RSCPD can be reported together with RSTD measurement

Agreement
If a UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TRP for RSCPD is the same as the reference TRP reported for RSTD.
· The target and the reference TRP are in the same PFL

Agreement
NR DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the DL PRS signals configured for the measurement. A RSCP is associated with a specific RF frequency.
For NR DL reference signal carrier phase difference (RSCPD) measurement for NR CPP, the RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.
NR UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the UL SRS signal for positioning purpose configured for the measurement. A UL RSCP is associated with a specific RF frequency.

Base on the RAN1 agreements above, we see the required reference signal and measurements in CPP are summarized as below:
	Positioning 
	From UE 
	From TRP

	DL carrier phase in UE-Based
	UE measuring
- RSCP of DL PRS signal(s) from a TRP together with UE Rx-Tx or 
- RSCPD (Difference of two DL CPs) from two TRPs together with RSTD
	Transmitting DL PRS

	DL carrier phase in UE-assisted
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	Transmitting UL SRS for positioning (and MIMO SRS)
	TRP measuring
-UL RSCP of SRS for positioning and/or
- MIMO SRS
Note: Using MIMO SRS for CPP just follows the same way as MIMO SRS for RTOA.


We understand that, The measurements of CPP (Carrier Phase Positioning) performed by TRP can be reported to LMF, the existing NRPPa procedures could be reused, e.g. report UL RSCP together with RTOA and/or gNB Rx-Tx time difference measurements to LMF via NRPPa MEASUREMENT RESPONSE message. 
Proposal 3: The measurements of CPP (Carrier Phase Positioning) performed by TRP can be reported to LMF via NRPPa messages following the legacy procedure, including:
· UL RSCP together with RTOA and/or gNB Rx-Tx time difference measurements to LMF via NRPPa MEASUREMENT RESPONSE message. 

Positioning Reference Unit (PRU) at a known location is introduced in Rel-17 which can perform positioning measurements (e.g., RSTD, RSRP, UE Rx-Tx Time Difference measurements, etc.) and report these measurements to a location server. From a location server perspective, the PRU functionality is realized by a UE with known location [3].
PRU is introduced in CPP to improve the positioning accuracy. There are agreements related with PRU and may bring some impact to RAN3 to enable CPP.
Agreement
Adopt the following modifications on the agreements made in RAN1#112bis-e:
To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
•	Enabling LMF to request the serving gNB of a UE to configure the transmission of the UL SRS resources from the UE within indicated time window(s).
o	FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time
•	Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the UL SRS resources from the UE within indicated time window(s).
o	Note: this may be a different indicated time window
To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:
•	Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resources sets occurring within indicated time window(s).
•	FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.

Agreement
To enable LMF to request the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE Measurement Periodicity in MEASUREMENT REQUEST in TS 38.455.
· FFS: the maximum number of the windows
PRU still works as a UE according to the agreement from RAN1. However there is new request to PRU and target UE to improve the accuracy of CPP as following from RAN1: 
1. Simultaneous transmission of UL SRS for positioning by a target UE and a PRU. 
To enable this, LMF should request serving gNB of a UE to configure the transmission of the UL SRS resources from the UE within indicated time window(s)
2. Simultaneous measurements of target UE and a PRU
To enable this, LMF should request the serving gNB and neighboring gNBs of the UE to measure the UL SRS resources from the UE within indicated time window(s).
3. Simultaneous measurements on the same DL PRS by a target UE and a PRU
To enable this, LMF should request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resources sets occurring within indicated time window(s).
As above, we summarized the potential impacts to RAN2/RAN3, as shown in the tabular below: 
	Positioning 
	LPP/RRC Impact
	NRPPa Impact

	UL SRS transmission
	RRC: gNB configure the transmission of the UL SRS resources within indicated time window(s)
	LMF request serving gNB of a UE to configure the transmission time window(s)

	DL carrier phase
	LPP: LMF request the UEs to perform measurements within indicated time window(s)
	NA

	UL carrier phase measurements of target UE and a PRU
	NA
	LMF request the serving gNB and neighboring gNBs of the UE to measure the UL SRS resources from the UE within indicated time window(s).


To support the functionality as above, we understand the existing procedures could be reused with necessary enhancement. E.g. via the Positioning Information Request/Response, LMF provides the time window(s) to the gNB. Correspondingly, the SRS resources allocated by the serving gNB should be associated with the indicated time window(s). However, there are still some open issues on the time window to be further discussed and decided in RAN1:
· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time
window(s), within the vicinity of a reference SRS configuration or use the existing message of
Scheduled Location time.
Base on the current situation, our NRPPa specific work could wait a little bit to see more clear definition from RAN1.
Proposal 4: To enable simultaneous transmission of UL SRS and measurement of target UE and a PRU, there are some impacts to NRPPa, including:
· LMF requests the serving gNB of a UE to configure the transmission of the UL SRS resources from the UE within indicated time window(s).
· LMF requests the serving gNB and neighboring gNBs of the UE to measure the UL SRS resources from the UE within indicated time window(s).

3. Conclusion
According to the analysis in section 2, we have the following proposals:
Proposal 1: For SL-PRS resource allocation, no need to involve LMF, there is no specification impact on NRPPa.
Proposal 2: The SL-PRS resource conflict issue across nodes can be solved by network implementation.
Proposal 3: The measurements of CPP (Carrier Phase Positioning) performed by TRP can be reported to LMF via NRPPa messages following the legacy procedure, including:
· UL RSCP together with RTOA and/or gNB Rx-Tx time difference measurements to LMF via NRPPa MEASUREMENT RESPONSE message. 
Proposal 4: To enable simultaneous transmission of UL SRS and measurement of target UE and a PRU, there are some impacts to NRPPa, including:
· LMF requests the serving gNB of a UE to configure the transmission of the UL SRS resources from the UE within indicated time window(s).
· LMF requests the serving gNB and neighboring gNBs of the UE to measure the UL SRS resources from the UE within indicated time window(s).
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