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Introduction
This contribution summarizes the discussions and outcomes of email discussion [108-e-R16-Pos-01] triggered by the following Chair’s decision:

[108-e-R16-Pos-01] Email discussion/approval on the proposals in the draft CRs in R1-2202267 and R1-2202453 by February 25 – Xiaotao (CATT)

Discussion

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Definition of reference point for SRS-RSRP

Background
In RAN1#107-e, RAN1 made the agreement on definition of UL SRS-RSRPP for NR positioning, and sent the agreement in an LS (R1-2112744 [1]) to RAN4, requesting RAN4 to consider the agreement during the work on NR positioning enhancements and provide feedback on working assumption for reference point if any issue is identified as follows,
	RAN1 has discussed definition of UL SRS-RSRPP for NR positioning. The following definition was agreed by RAN1 as an outcome of the discussion at RAN1#107e:
	Definition
· UL SRS reference signal received path power (UL SRS-RSRPP) is defined as the power of the received UL SRS signal configured for the measurement at the i-th path delay of the channel response, where UL SRS-RSRPP for 1st path delay is the power corresponding to the first detected path. 
· Working assumption: For frequency range 1, the reference point for the UL SRS-RSRPP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 
· Note: The following two options are supported by gNB to LMF:
· Option 1 (RX diversity for the first path UL SRS-RSRPP)
· The same RX branch(es) as applied for the first path UL SRS-RSRPP measurements are used for the additional paths UL SRS-RSRPP measurements if those are provided together
· For frequency range 1 and 2, if receiver diversity is in use by the gNB for UL SRS-RSRPP measurements, then reported UL SRS-RSRPP value for the first path shall not be lower than the corresponding UL SRS-RSRPP for the first path of any of the individual receiver branches
· Option 2 (RX diversity for UL SRS-RSRP)
· The same RX branch(es) as applied for UL SRS-RSRP measurements are used for UL SRS-RSRPP measurements (i.e., the first and additional paths UL SRS-RSRPP if those are provided)



RAN1 asks RAN4 to consider the above agreement during the work on NR positioning enhancements and provide feedback on working assumption for reference point if any issue is identified.



As a response, RAN4 sent response LS (R1-2200901 [2]) back to RAN1 with the following feedback and request of action:
	RAN4 thanks RAN1 for the LS. RAN4 has discussed the working assumption for reference point for UL SRS-RSRPP measurement. Based on the discussion RAN4 would like to provide following feedback. 

RAN4 feedback to RAN1: 
Working assumption: The reference point for UL SRS-RSRPP shall be:
· for type 1-C base station TS 38.104 [1]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [1]:  based on the combined signal from antenna elements corresponding to a given receiver branch,
· for type 1-H base station TS 38.104 [1]: the Rx Transceiver Array Boundary connector.

To RAN WG1 group.
ACTION: 	RAN4 kindly requests RAN1 to take the above feedback into consideration when formulating the working assumption for UL SRS-RSRPP measurement reference point. In addition, RAN4 finds that the definition of reference point for SRS-RSRP in 38.215 may need to be updated and based on RAN4 understanding it is same as above for UL SRS-RSRPP.



According to the above response LS from RAN4, in the two draft CRs R1-2202267[3] and R1-2202453[4], it is proposed that the definition of reference point for UL SRS-RSRP in 38.215[5] should be updated, since the current description of the reference point for UL SRS-RSRP in 38.215 is not matched with the response LS from RAN4 (R1-2200901[2]).
The two text proposals in the draft CRs as follows,
TP#1 in R1-2202267 [3]:
	5.2.5	UL SRS reference signal received power (UL SRS-RSRP)

	Definition
	UL SRS reference signal received power (UL SRS-RSRP) is defined as linear average of the power contributions (in [W]) of the resource elements carrying sounding reference signals (SRS). UL SRS‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.
The reference point for UL SRS-RSRPP 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]:  based on the combined signal from antenna elements corresponding to a given receiver branch,
· for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.

For frequency range 1, the reference point for the UL SRS-RSRP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the gNB, the reported UL SRS-RSRP value shall not be lower than the corresponding UL SRS-RSRP of any of the individual receiver branches.






TP#2 in R1-2202453 [4]:
	5.2.5	UL SRS reference signal received power (UL SRS-RSRP)

	Definition
	UL SRS reference signal received power (UL SRS-RSRP) is defined as linear average of the power contributions (in [W]) of the resource elements carrying sounding reference signals (SRS). UL SRS‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.

The reference point for UL SRS-RSRPP 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]:  based on the combined signal from antenna elements corresponding to a given receiver branch
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.

For frequency range 1, the reference point for the UL SRS-RSRP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 
For frequency range 1 and 2, if receiver diversity is in use by the gNB, the reported UL SRS-RSRP value shall not be lower than the corresponding UL SRS-RSRP of any of the individual receiver branches.






The above two TPs are the same, but the abbreviation of UL SRS-RSRPP should be changed to UL SRS-RSRP, as the TP is proposed for UL SRS-RSRP instead of UL SRS-RSRPP and reference points are applicable for both of them.

Proposed change
The following text proposal for TS38.215 [5] is prepared to address raised above issue:
	5.2.5	UL SRS reference signal received power (UL SRS-RSRP)

	Definition
	UL SRS reference signal received power (UL SRS-RSRP) is defined as linear average of the power contributions (in [W]) of the resource elements carrying sounding reference signals (SRS). UL SRS‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.
The reference point for UL SRS-RSRP 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]:  based on the combined signal from antenna elements corresponding to a given receiver branch,
· for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.

For frequency range 1, the reference point for the UL SRS-RSRP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the gNB, the reported UL SRS-RSRP value shall not be lower than the corresponding UL SRS-RSRP of any of the individual receiver branches.






Discussion Round #1

Companies are invited to provide views on the text proposal above:

	Company Name
	Comments

	Huawei, HiSilicon
	Support the change in Rel-16.

	Qualcomm
	OK

	vivo
	Support

	ZTE
	Support the change for Rel-16

	CATT
	[bookmark: _GoBack]Support the TP.



Summary of Discussion Round #1
During the Round #1 discussion, according to the inputs from companies, 5 companies support the proposed change and no company object to it. Therefore, it seems the proposed change from the moderator is acceptable.

Conclusion
The email discussion [108-e-R16-Pos-01] is concluded with following proposal for endorsement on the draft CRs for the definition of reference point for SRS-RSRP.
Proposal 1: Adopt the following TP to update the definition of reference point for UL SRS-RSRP in 38.215:
	5.2.5	UL SRS reference signal received power (UL SRS-RSRP)

	Definition
	UL SRS reference signal received power (UL SRS-RSRP) is defined as linear average of the power contributions (in [W]) of the resource elements carrying sounding reference signals (SRS). UL SRS‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.
The reference point for UL SRS-RSRP 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]:  based on the combined signal from antenna elements corresponding to a given receiver branch,
· for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.

For frequency range 1, the reference point for the UL SRS-RSRP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the gNB, the reported UL SRS-RSRP value shall not be lower than the corresponding UL SRS-RSRP of any of the individual receiver branches.
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