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Introduction
[bookmark: _Hlk58595024]In this contribution, we address the remaining issues on the work item for Rel-18 Expanded and Improved Positioning.
Discussion
Maintenance on Carrier Phase Positioning
In RAN1 #112-bis-e, the following agreements were made on the centre frequency in Carrier Phase Positioning :

	[bookmark: OLE_LINK40][bookmark: OLE_LINK192]Agreement (RAN1#112bis-e)
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.. 



In RAN1 #116, there were discussions on the meaning of the centre frequency with two options [1]:

· Interpretation A: The frequency is the RF frequency of a center subcarrier of the DL PFL/UL SRS transmission BW. Specifically, it corresponds to the RF frequency of RE 0 of PRB N_RB/2, where N_RB denotes the bandwidth of the DL PRS/UL SRS.
· Interpretation B: In contrast, in Interpretation B the frequency corresponds to the exact middle frequency between the lowest carrier frequency and highest carrier frequencies of the DL PPFL/UL SRS bandwidth. In this case, the carrier frequency can be calculated by averaging of the lowest and highest carrier frequencies of the DL PPFL/UL SRS. 

Our preference is interpretation B

Proposal 1: the center frequency of the transmission bandwidth of the DL PFL/ UL SRS is the frequency corresponds to the exact middle frequency between the lowest carrier frequency and highest carrier frequencies of the DL PPFL/UL SRS bandwidth

5.1.42 DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes. The center frequency is defined as the average frequency of the two middle sub-carriers of the DL positioning frequency layer (PFL) configured for the measurement.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement. The center frequency is defined as the average frequency of the two middle sub-carriers of the SRS for positioning purposes configured for the measurement.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



Maintenance on RedCap Positioning

In RAN1 #116, there was a discussion on non-redCap UEs supporting frequency hopping [2]. At this point in the WI and based on the WID, we think that  we think that that this should not be supported. On the issue of Collision rules between SRS and other signals/channels and Collision rules between different types of SRS, these should be kept in 38.214 Section 6.2.1.4.1 and not transferred to other UEs.

Proposal 2: Non-redCap UEs should not support frequency hopping

Maintenance on SL Positioning Reference Signal
In RAN1 #116 there was a discussion on the priority level for SL PRS transmission power determination for the SL-PRS resource pool. Current text indicates that the PSSCH and the SL PRS have the same power. As discussed by the FL, at the PHY layer, the MAC layer should ensure that the PHY receives the same priority for both. To resolve this problem, we should send an LS to RAN2 to ensure that this occurs.

Proposal 3: Current text indicates that the PSSCH and the SL PRS have the same power. To prevent the problem of the MAC layer setting different priorities, send an LS to RAN2 to ensure that from the MAC layer, the priorities of the PSSCH and associated SL PRS indicated to the PHY layer are the same. 


Maintenance on resource allocation for SL PRS
In RAN1 #116, the following working assumption was made [4]:

	Working assumption
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.




Proposal 4: The working assumption to support SL PRS transmission/reception in a band (pre-)configured with SL CA should be approved only if a new capability is defined for the combination for features.


Conclusion

Proposal 1: the center frequency of the transmission bandwidth of the DL PFL/ UL SRS is the frequency corresponds to the exact middle frequency between the lowest carrier frequency and highest carrier frequencies of the DL PPFL/UL SRS bandwidth

5.1.42 DL reference signal carrier phase (DL RSCP)
	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes. The center frequency is defined as the average frequency of the two middle sub-carriers of the DL positioning frequency layer (PFL) configured for the measurement.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement. The center frequency is defined as the average frequency of the two middle sub-carriers of the SRS for positioning purposes configured for the measurement.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.




Proposal 2: Non-redCap UEs should not support frequency hopping

Proposal 3: Current text indicates that the PSSCH and the SL PRS have the same power. To prevent the problem of the MAC layer sending different priorities, send an LS to RAN2 to ensure that from the MAC layer, the priorities of the PSSCH and associated SL PRS indicated to the PHY layer are the same. 

Proposal 4: The working assumption to support SL PRS transmission/reception in a band (pre-)configured with SL CA should be approved only if a new capability is defined for the combination for features.
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