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1 Introduction
In this contribution, we discuss about missing or incorrectly captured agreements in Rel-18 expanded and improved NR positioning and provide our view with text proposals.
2 CPP
2.1 Definition of “center frequency” for carrier phase measurement
In RAN1#115b, the issue of the frequency associated with the carrier phase measurement for DL RSCP and UL RSCP was raised. RAN1 has made the following agreements in RAN1#112bis-e:
Agreement
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
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.

Per these agreements:
· For DL RSCP, the frequency associated with the carrier phase measurement is “the center frequency of the DL PFL”.
· For UL RSCP, the frequency associated with the carrier phase measurement is “the center frequency of the transmission bandwidth of the SRS for positioning purpose”.
These agreements don’t stipulate the “center frequency” to be that of a sub-carrier. If the number of sub-carriers is even (which is the case as there is an even number of sub-carriers per PRB), the center frequency is between the two middle sub-carriers of the measurement range. We think that the spec is clear by saying “center frequency of …”. However, it is also fine to add the following clarification to the spec to avoid any ambiguity.
This issue has been discussed in the previous meeting but no consensus is achieved. FL have summarised 2 options[1] shown as below:
	· 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. 



In our understanding, the center frequency is the average frequency of the two middle sub-carriers of:
· the DL positioning frequency layer (PFL) for DL RSCP
· the SRS for positioning purposes for UL RSCP
Proposal 1: For carrier phase measurement, the “center frequency” is the average frequency of the two middle sub-carriers of:
· the DL positioning frequency layer (PFL) for DL RSCP
· the SRS for positioning purposes for UL RSCP
Therefore, we suggest the following text proposals for TS 38.215:
[bookmark: _Toc153613712]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



[bookmark: _Toc153613728]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.



3 PRS/SRS bandwidth aggregation
RAN4 has defined some candidate values for the guard period before and after the aggregated SRS transmissions when an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation, which can be {0us, 30us, 100us, 140us, 200us}. But there is no definition for the switching period till now. Therefore, we suggest to change it to “guard period” to algin the terminology.
Proposal 2: Adopt TP for Section 6.2.1.4.2 of TS 38.214.
Based on Proposal 2, we suggest a text proposal for Section 6.2.1.4 of TS 38.214[2].
Reason for change
There is no definition for the switching period when SRS with bandwidth aggregation collide with other signals or channels. Therefore, we suggest to change it to “guard period”.
Summary of change
Remove the “[ ]” and change “switching period” to “guard period” in the spec. 
Consequences if not approved
Incomplete description.
Text proposal 5
*** Unchanged text is omitted ***
For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching guard period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
*** Unchanged text is omitted ***
4 Conclusions
This contribution discusses about Rel-18 maintenance for expanded and improved NR positioning. Based on the discussion, the following text proposal is provided:
Proposal 1: For carrier phase measurement, the “center frequency” is the average frequency of the two middle sub-carriers of:
· the DL positioning frequency layer (PFL) for DL RSCP
· the SRS for positioning purposes for UL RSCP
Therefore, we suggest the following text proposals for TS 38.215:
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: Adopt TP for Section 6.2.1.4.2 of TS 38.214.
Based on Proposal 2, we suggest a text proposal for Section 6.2.1.4 of TS 38.214.
Reason for change
There is no definition for the switching period when SRS with bandwidth aggregation collide with other signals or channels. Therefore, we suggest to change it to “guard period”.
Summary of change
Remove the “[ ]” and change “switching period” to “guard period” in the spec. 
Consequences if not approved
Incomplete description.
Text proposal 5
*** Unchanged text is omitted ***
For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching guard period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
*** Unchanged text is omitted ***
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