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Introduction
The Rel-18 WID [1] for NR positioning includes the enhancements for LPHAP. The WID depicts the RAN4 work related to this accuracy improvement technology. The RAN4#110 meeting [2] has made the following agreements on RRM performance requirements for LPHAP.
	Issue 1-2-1: Accuracy requirements
· Agreements (from adhoc session)
· Existing accuracy requirements are applicable for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE.
[bookmark: _Hlk160134315]Issue 1-2-3: RRM testing for other requirements
REQ 1: RRM measurement (cell reselection)
· Agreement
· Define test cases for RRM measurement (cell reselection) in Case 2


This contribution further investigates impacts to RRM performance requirements for NR positioning enhancements. 
Discussion
The impacts to RRM performance requirements for some of the above enhancements are discussed in this section.
RRM testing for PRS measurements
To discuss the test cases for PRS measurements, the open issues [2] are summarized. 
	Question 1: whether to define test cases for measurement accuracy
· Wayforward 
· FFS whether to define test cases for measurement accuracy for LPHAP.
Question 2: for which measurement types to define RRC test cases
· Wayforward
· 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.
Question 3: what eDRX configuations are to be tested
· 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.
· Wayforward
· 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
Question 4: what PRS measurement features are to be tested
· Wayforward
· Option 1: 
· Reduced number of PRS samples
· parallelPRS-MeasRRC-Inactive-r17 capability
· Lower Rx beam sweeping in FR2
· Option 2: 
· 4 sample baseline 




For performance requirements related to PRS measurement of LPHAP, it needs to be discussed whether to define test cases for measurement accuracy and the measurement types. The test cases for validation of any delay impact depend on the requirements. Due to the similarity of requirements for RRC_IDLE and RRC_INACTIVE states, the test cases of both states may be required. In that case, the test cases can consider all possible types of PRS measurements in RRC_INACTIVE and RRC_IDLE states. 
RAN4 to define test cases for measurement accuracy for LPHAP. 
RAN4 to define test cases for all applicable measurement in RRC_IDLE state and RRC_INACTIVE state, respectively.
To test the eDRX configurations, two cases are defined. When RAN eDRX > 10.24s, the first case of PRS measurement assumes that eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, and UE starts positioning measurement within PTW. Also, in the second case, it is assumed that eDRX cycle is longer than configured PRS measurement reporting periodicity, and the positioning measurement start is not limited to PTW. Based on the definition of two cases, the main difference is whether the PRS measurement is limited or not limited to PTW. Therefore, a test case to validate Case 2 is at least needed since the starting of PRS measurement is not limited to PTW. 
RAN4 to at least test eDRX configurations in Case 2 for RAN eDRX > 10.24.
When defining the test cases for PRS measurements, the PRS measurement can typically use 4 samples. Also, in Rel-17, the reduced number of PRS samples has been introduced for PRS measurement. Therefore, both 4 samples and reduced number of PRS samples can be tested.
RAN4 to test PRS measurement when using 4 samples and a reduced number of samples, respectively.

RRM testing for other measurements
Next, to discuss the test cases for the measurements other than PRS measurements, the open issues [2] are summarized. 
	REQ 2: Transmit timing  
· Wayforward
· Option 1: 
· Test UE transmit timing for positioning measurements
· Option 2: 
· Test UE autonomous TA adjustment
REQ 3: TA validation  
· Wayforward
· FFS whether to define test cases for TA validation 




For the RRM testing of other measurements, the test cases for transmit timing is discussed. The requirements for the SRS validity area are investigated in RAN4. In particular, after one-shot autonomous TA adjustment, UL timing requirements of the subsequent SRS transmission is defined. As a related test case, the case for NR PCell FR2 HST active TCI state switch for a known TCI state is tested to verify the one-shot large timing adjustment requirement specified in clause 7.1.2.3. For cell reselection in a positioning purpose, a test case needs to be defined with autonomous TA adjustment in SRS positioning validity area. 
RAN4 to test cell reselection with UE autonomous TA adjustment in SRS positioning validity area. 
UE types in test cases
For the test cases, we discuss whether the same or separate test cases are needed for non-RedCap and RedCap UE. 
	[bookmark: _Hlk160134321]Issue 1-2-4: UE types to be tested
· Wayforward
· 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.



RedCap UE and non-RedCap UE may have a different configuration in terms of maximum bandwidth and Rx antenna ports. Therefore, the testing requirements and parameters in the tests for RedCap UE can be differentiated from the tests for non-RedCap UE.
RAN4 to define the separate test cases for RedCap UE.


Conclusion
The scope of RRM impacts for Rel-18 Expanded and Improved NR positioning is investigated in this contribution.
The following observation and proposal are made.	
1.  RAN4 to define test cases for measurement accuracy for LPHAP. 
RAN4 to define test cases for all applicable measurement in RRC_IDLE state and RRC_INACTIVE state, respectively.
RAN4 to at least test eDRX configurations in Case 2 for RAN eDRX > 10.24.
RAN4 to test PRS measurement when using 4 samples and a reduced number of samples, respectively.
RAN4 to test cell reselection with UE autonomous TA adjustment in SRS positioning validity area. 
RAN4 to define the separate test cases for RedCap UE.
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