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Introduction
RAN4#110 discussed the issues related to performance requirements for BW aggregation for positioning measurements. The agreements reached as a conclusion of the discussions are captured in the WF document [1].
Discussion
BW configuration for accuracy requirements
Agreements from RAN4#110 [1]
· For PRS BW aggregation for RSTD and UE Rx-Tx, the requirements are to be defined at least for the following per-PFL BWs:
· 15 kHz SCS: 104 PRBs (20 MHz)
· 30 kHz SCS: 132 PRBs (50 MHz), 272 (100 MHz)
· 60 kHz SCS FR1: 64 PRBs (50 MHz), 132 (100 MHz)
· 60 kHz SCS FR2: 64 PRBs (50 MHz), 132 (100 MHz)
· 120 kHz SCS FR2: 64 PRBs (100 MHz), 128 (200 MHz)
· Note: The aggregated PFLs will have the same SCS.
· FFS: Other BWs

RAN1 has identified the following as UE capability for PRS aggregation in terms of the maximum aggregated DL PRS bandwidth and the maximum DL PRS bandwidth per PFL supported by the UE.
· 3 PFL case:
· Maximum aggregated DL PRS bandwidth:

· FR1: {15, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300} MHz
· FR2: {150, 200, 300, 400, 600, 800, 1000, 1200} MHz

· Maximum DL PRS bandwidth per PFL:

· FR1: {5, 10, 20, 40, 50, 80, 100} MHz
· FR2: {50, 100, 200, 400} MHz

· 2 PFL case:
· Maximum aggregated DL PRS bandwidth:

· FR1: {10, 20, 40, 50, 80, 100, 160, 200} MHz
· FR2: {100, 200, 400, 800} MHz

· Maximum DL PRS bandwidth per PFL:

· FR1: {5, 10, 20, 40, 50, 80, 100} MHz
· FR2: {50, 100, 200, 400} MHz


In addition to the per-PFL BWs agreed in the last meeting, requirements for RSTD and UE Rx-Tx measurements based on PRS aggregation should also be defined for 400 MHz (272 PRBs, 120 kHz SCS) per PFL BW. This specific parameter relating to the PRS configuration should also be captured in the simulation assumption document agreed in one of the previous RAN4 meetings [3].

Proposal 1: For RSTD and UE Rx-Tx measurements based on PRS aggregation, in addition to the agreed per-PFL BWs, requirements are also defined for per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

Proposal 2: Update simulation assumptions for PRS aggregation to also capture per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

Accuracy requirements for 2 PFL and 3 PFL cases
Agreements from RAN4#110 [1]
· Accuracy requirements shall cover 2 and 3 PFLs.
· FFS: For the same BW, the same accuracy requirements (table) apply for 2 PFLs and 3 PFLs
· Accuracy requirements can be different for different BWs.

In the last meeting it was agreed to define accuracy requirements for 2 PFL and 3 PFL cases for positioning measurements based on the PRS aggregation. Based on this agreement the accuracy requirements will be defined for the following BWs.
2 PFL case FR1:
· 40 MHz, 100 MHz, and 200 MHz.

3 PFL case FR1:
· 60 MHz, 150 MHz, and 300 MHz.

2 PFL case FR2:
· 100 MHz, 200 MHz, 400 MHz, and 800 MHz.

3 PFL case FR2:
· 150 MHz, 300 MHz, 600 MHz and 1200 MHz.

Based on these possible BW configurations for which the accuracy requirements will be defined for, it can be observed that there is no common PRS bandwidth between the 2 PFL and 3 PFL cases in both FR1 and FR2. Besides it should also be noted that the RAN4 requirements are separately defined for PRS measurements in FR1 and FR2. Therefore, defining the same accuracy requirement for a bandwidth applicable for both 2 PFL and 3 PFL cases is not feasible.

Observation 1: Accuracy requirements are defined separately for FR1 and FR2.

Observation 2: There is no common PRS bandwidth between 2 PFL and 3 PFL cases in both FR1 and FR2.

Proposal 3: Accuracy requirements are defined separately for the 2 PFL and 3 PFL cases. 

Report mapping
Agreements from RAN4#110 [1]
· For PRS/SRS BW aggregation, RAN4 will define accuracy requirements for:
· PRS-based RSTD and UE Rx-Tx,
· PRS-RSRP and PRS-RSRPP (existing requirements shall apply for both).

The discussion in the last meeting on PRS-RSRP and PRS-RSRPP measurements based on PRS aggregation concluded to not define new accuracy requirements for these measurements. It was agreed to re-use the existing accuracy requirements for these measurements. Beyond this agreement, some clarification in terms of how to reuse the existing accuracy requirements for PRS-RSRP and PRS-RSRPP measurements to define accuracy requirements for PRS-RSRP and PRS-RSRPP measurements based on the PRS aggregation, however, is needed. A reasonable approach to resolve this issue would be to define accuracy requirements for multi-PFL PRS-RSRP/RSRPP measurement by re-using the accuracy requirements defined for single PFL PRS-RSRP/PRS-RSRPP, based on the principle that for a given side condition the single PFL requirement for the largest BW apply to PRS-RSRP/RSRPP measurement based on PRS aggregation. The same principle can be used to define requirements for all applicable propagation condition and side condition.

Proposal 4: For a given side condition and propagation condition, existing accuracy requirement for the largest PRS BW applies to the PRS-RSRP/RSRPP measurements based on the PRS aggregation.


Proposal 5: Existing report mapping table is used for PRS-RSRP/RSRPP measurements based on bandwidth aggregation.

PRS configuration for test cases
The table below shows the PRS pattern for 30 kHz SCS and 120 kHz SCS. As it has been agreed to define the accuracy requirement for PRS aggregation where PRS BW per-PFL is 100 MHz (30 kHz, 272 PRBs), the PRS configuration therefore needs to be updated to also include per PFL BW of PRS configuration that allows testing of the UE capability to meet the accuracy requirements for the PRS BW of 100 MHz (30 kHz SCS, 272 PRBs). Similar adjustment is also needed to the PRS configuration for FR2 (120 kHz SCS). The PRS configuration that is valid for testing the UE capability to meet the accuracy requirements for the PRS aggregation where PRS BW per PFL is 400 MHz (120 kHz SCS, 272 PRBs) needs to be introduced.
A.3.31.1.2.	PRS pattern 2 in FR1: SCS=30 kHz
Table A.3.31.1.2-1: PRS.2 FR1: PRS Pattern 2 for SCS=30 kHz
	PRS Parameters
	Values

	Reference channel
	PRS.2.1 FR1
	PRS.2.2 FR1
	PRS.2.3 FR1
	PRS.2.4 FR1

	Resource index in resource set
	0
	0
	0
	1
	0
	1

	PRS periodicity
	160ms

	PRS Resource set slot offset Note 1
	10 ms 

	PRS Resource slot offset (slot) Note 1
	0 
	4
	0
	4

	PRS RE offset Note 1
	0 
	0
	1 
	0 
	1 

	SCS
	30kHz

	PRS comb size
	2
	4
	2
	4

	Number of PRS symbol
	4
	4
	4
	4

	Repetition factor 
	2
	1
	2
	1

	PRS resource time gap (slot)
	1
	1
	1
	1

	RB numbers containing PRS within channel BW Note 1
	0-23
	0-131
	0-23
	0-131

	PRS Start PRB
	0

	Note 1:	Unless otherwise specified in the test case



A.3.31.2.1.	PRS pattern 1 in FR2: SCS=120 kHz
Table A.3.31.2.1-1: PRS.1 FR2: PRS Pattern 1 for SCS=120 KHz
	PRS Parameters
	Values

	Reference channel
	PRS.1.1 FR2
	PRS.1.2 FR2
	PRS.1.3 FR2
	PRS.1.4 FR2

	Resource index in resource set
	0
	0
	0
	1
	0
	1

	PRS periodicity
	160ms

	PRS Resource set slot offset Note 1
	10 ms 

	PRS Resource slot offset (slot) Note 1
	0 
	4
	0
	4

	PRS RE offset Note 1
	0 
	0
	1 
	0 
	1 

	SCS
	120kHz

	PRS comb size
	2
	4
	2
	4

	Number of PRS symbol
	4
	4
	4
	4

	Repetition factor 
	2
	1
	2
	1

	PRS resource time gap (slot)
	1
	1
	1
	1

	RB numbers containing PRS within channel BW Note 1
	0-31
	0-127
	0-31
	0-127

	PRS Start PRB
	0

	Note 1:	Unless otherwise specified in the test case



Proposal 6: Update PRS configuration tables for FR1 (30 kHz) and FR2 (120 kHz) to support per PFL BW of 100 MHz (30 kHz, 272 PRBs) and 400 MHz (120 kHz, 272 PRBs).

Summary
In this contribution Ericsson view on the issues related to the performance requirements for the BW aggregation for positioning measurements are expressed. The observations and the proposals below summarize the discussions presented in this paper.

Proposal 1: For RSTD and UE Rx-Tx measurements based on PRS aggregation, in addition to the agreed per-PFL BWs, requirements are also defined for per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

Proposal 2: Update simulation assumptions for PRS aggregation to also capture per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

Observation 1: Accuracy requirements are defined separately for FR1 and FR2.

Observation 2: There is no common PRS bandwidth between 2 PFL and 3 PFL cases in both FR1 and FR2.

Proposal 3: Accuracy requirements are defined separately for the 2 PFL and 3 PFL cases. 

Proposal 4: For a given side condition and propagation condition, existing accuracy requirement for the largest PRS BW applies to the PRS-RSRP/RSRPP measurements based on the PRS aggregation.


Proposal 5: Existing report mapping table is used for PRS-RSRP/RSRPP measurements based on bandwidth aggregation. 


Proposal 6: Update PRS configuration tables for FR1 (30 kHz) and FR2 (120 kHz) to support per PFL BW of 100 MHz (30 kHz, 272 PRBs) and 400 MHz (120 kHz, 272 PRBs).
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