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Introduction
This contribution discusses issues related to the performance requirements for LPHAP.
Discussion
RAN4 has discussed the performance requirements for LPHAP in couple of previous meetings. The agreements, copied below for reference, reached in those meetings conclude the accuracy requirements and the report mapping applicable to LPHAP.
Agreements from RAN4#108 [1]
· Reuse existing measurement report mapping table for positioning measurements in RRC_INACTIVE state when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds.
· Reuse existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements for positioning measurements in RRC_IDLE state. RAN4#108bis.

Agreement from RAN4#110 [2] 
· Existing accuracy requirements are applicable for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE.

Accuracy requirement and report mapping applicable for LPHAP have already been agreed in RAN4.
Test cases for LPHAP
The WF document from the last meeting has list of open issues that are relevant for the LPHAP test case discussion [2]. In this section those open issues are discussed and Ericsson view on them is highlighted.
# Whether to define test cases for measurement accuracy [2]
Way forward 
· FFS whether to define test cases for measurement accuracy for LPHAP.

One of the important aspects of LPHAP is the support of high positioning accuracy. In this regard, it is important to validate the UE capability to achieve the set accuracy requirement for positioning measurements when UE is configured to perform the measurements in low power mode.

Define test cases for measurement accuracy for LPHAP.

# Measurement types to define test cases [2]
Way forward
· Option 1:
· Define test cases for RSTD, PRS RSRP and PRS RSRPP measurement in RRC_IDLE state and for UE Rx-Tx time difference in RRC_INACTIVE state.
· Option 2:
· Define test cases for all applicable measurement in RRC_IDLE state and RRC_INACTIVE state, respectively.

The accuracy requirements for LPHAP are defined irrespective of the RRC state the UE is in. If the UE can meet the accuracy requirements in RRC_IDLE state, then it can also meet the accuracy requirements for the same measurement in RRC_INACTIVE state. Defining test cases based on this principle will also allow us to limit the number of test cases to be defined for LPHAP.

Define accuracy test cases for RSTD, PRS RSRP and PRS RSRPP measurement in RRC_IDLE state and accuracy test case for UE Rx-Tx time difference in RRC_INACTIVE state.

# eDRX configurations are to be tested [2]
Background
· For RAN eDRX > 10.24s, we have 2 cases for PRS measurement
· Case 1: eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity. In this case, UE starts positioning measurement within PTW.
· Case 2: eDRX cycle is longer than configured PRS measurement reporting periodicity. In this case, positioning measurement start is not limited to PTW.
Way forward
· Option 1: 
· Both RAN eDRX ≤ 10.24s and RAN eDRX ＞ 10.24s
· For RAN eDRX <= 10.24s, both CN eDRX <= 10.24 s and CN eDRX >10.24 s
· Option 2: 
· Case 2 for RAN eDRX ＞ 10.24
· Option 3:
· Both Case 1 and Case 2 for RAN eDRX ＞ 10.24

For LPHAP use cases two aspects are important from testing point of view. One is to verify the UE capability to meet the set accuracy requirement as discussed earlier in this section. The other aspect is to verify the reporting delay for the positioning measurements. To support LPHAP use cases, UE should be able to report the measurement based on the PRS measurement reporting periodicity configured by the network. Depending on the configurations of eDRX cycle and positioning measurement reporting, case 1 and case 2 were identified during the core part of the WI for which the measurement delay requirements have already been defined. Among these two cases, for case 2 UE may also have to perform additional RRM measurements for positioning purposes. It is therefore important to define test case at for the case 2.

Define reporting delay test case at least for case 2 when eDRX cycle is longer than the configured PRS measurement reporting periodicity.

# PRS measurement features to be tested [2]
Way forward
· Option 1: 
· Reduced number of PRS samples
· parallelPRS-MeasRRC-Inactive-r17 capability
· Lower Rx beam sweeping in FR2
· Option 2: 
· 4 sample baseline.

Accuracy requirement for 4 sample measurements is defined for the lower side conditions in comparison to the accuracy requirement for reduced number of samples. For LPHAP use cases accuracy is more important in comparison to the measurement delay reduction. RAN4 should therefore aim towards developing test cases to validate the UE performance at lower conditions.

RAN4 to at least define test case for 4 sample measurement for LPHAP.

# Test case for transmit timing [2]
Way forward
· Option 1: 
· Test UE transmit timing for positioning measurements
· Option 2: 
· Test UE autonomous TA adjustment.
New requirements for autonomous TA adjustment were defined during the core part of the WI. The autonomous TA adjustment is key to allow UE transmit SRS resources configured to be valid within a positioning validity area. It is therefore important to test this feature to ensure that the UE is capable of adjusting its TA specifically when the UE is transmitting SRS resources while moving within the positioning validity area.

RAN4 to define test case to validate autonomous TA adjustment performed by UE.

In addition, it is also equally important to test the UE capability to validate its TA, specifically after autonomous TA adjustment due to mobility, before it starts SRS transmission.

# Test case for TA validation [2]
Way forward
· FFS whether to define test cases for TA validation.

RAN4 to define test cases for TA validation.
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# UE types to be tested [2]
Way forward
· Option 1: 
· Define separate sets of TCs for normal (non-RedCap) and RedCap type of UEs.
· Option 2: 
· Use same set of TCs for normal (non-RedCap) and RedCap type of UEs.

The requirements for LPHAP remain valid regardless of the UE type. Also, from the testing purpose the same set of TCs can be used for both normal and RedCap UEs. Therefore, separate set of test cases for normal and RedCap UEs are not required. Defining separate test cases for normal and RedCap UEs will also add un-necessary workload to RAN4.

RAN4 to not define separate set of test cases for normal and RedCap UEs.
Summary
In this contribution Ericsson view on performance requirements for LPHAP is presented. The observations and proposals below summarize the discussion presented in this paper.

1. Accuracy requirement and report mapping applicable for LPHAP have already been agreed in RAN4.

1. Define test cases for measurement accuracy for LPHAP.
Define accuracy test cases for RSTD, PRS RSRP and PRS RSRPP measurement in RRC_IDLE state and accuracy test case for UE Rx-Tx time difference in RRC_INACTIVE state.

Define reporting delay test case at least for case 2 when eDRX cycle is longer than the configured PRS measurement reporting periodicity.

RAN4 to at least define test case for 4 sample measurement for LPHAP.

RAN4 to define test case to validate autonomous TA adjustment performed by UE.

RAN4 to define test cases for TA validation.

RAN4 to not define separate set of test cases for normal and RedCap UEs.
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