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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is to define performance requirements for sidelink positioning, LPHAP, positioning for UEs with Reduced Capabilities (RedCap UEs), bandwidth aggregation for positioning and carrier phase positioning. The detailed objectives are duplicated as following.

	Define corresponding performance requirements and test cases for expanded and improved NR positioning [RAN4]


In last meeting, there was discussion on RRM performance requirements for positioning, and a WF was approved [2]. This contribution provides further discussion on performance requirements for LPHAP.

Discussion 
	Issue 1-2-2: RRM testing for PRS measurement 
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 


The target of LPHAP is high accuracy and extremely low power consumption with battery life sustainable up to one or more years. The power saving is considered in the core part discussion. To achieve the objective of high accuracy, it is necessary to define accueacy requirements. In last meeting, it was agreed that existing accuracy requirements are applicable for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE. To guarantee the performance, it is necessary to define test cases for measurement accuracy.

Proposal 1: for LPHAP, it is proposed to define test cases for measurement accuracy.
For LPHAP, it was agreed to define requirements for both normal (non-RedCap) and RedCap type of devices. From test coverage point of view, it is proposed to define test cases for both types.

Proposal 2: for LPHAP, it is proposed to define test cases for both normal (non-RedCap) and RedCap type of devices.
And it was agreed to define requirements for eDRX <= 10.24s and eDRX > 10.24s. For these two cases, the requirements for RRC_INACTIVE state in R17 are reused as baseline, but some updates are needed. When RAN eDRX <= 10.24s and CN eDRX <= 10.24 s, TDRX is defined as T in Rel-17 TS 38.304. when RAN eDRX <= 10.24s and CN eDRX > 10.24 s, TDRX is set to the maximum of the T inside and outside of the CN PTW, where T inside and outside of the CN PTW are defined in Rel-17 TS 38.304. When RAN eDRX > 10.24s, TDRX is the maximum of the DRX cycles within the CN PTW and the RAN PTW, according to RAN2 definitions of UE DRX cycle in Rel-18 eRedCap. Since above updates are newly introduced, it is necessary to define test cases to guarantee performance.

Proposal 3: For LPHAP, it is proposed to define test cases fo following cases:

When RAN eDRX <= 10.24s

CN eDRX <= 10.24 s

CN eDRX >10.24 s

When RAN eDRX > 10.24s

For RAN eDRX > 10.24s, there are two cases for PRS measurement. Case 1 is that eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity. In this case, UE starts positioning measurement within PTW. Case 2 is that eDRX cycle is longer than configured PRS measurement reporting periodicity. In this case, positioning measurement start is not limited to PTW. It is prefer to consider both cases to define test cases.

Proposal 4: When RAN eDRX > 10.24s, it is proposed to consider both case 1 and case 2. 
In Rel-17, reduced number of PRS samples, parallelPRS-MeasRRC-Inactive-r17 capability, lower Rx beam sweeping in FR2 are introduced. In core part discussion, it was agreed these enhancements are supported for eDRX. Since eDRX is not tested in Rel-17, it is necessary to define test cases for eDRX with these enhancements.

Proposal 5: for LPHAP, considering that eDRX is not tested in Rel-17, it is proposed to define test cases for eDRX with following enhancements:

Reduced number of PRS samples

parallelPRS-MeasRRC-Inactive-r17 capability

Lower Rx beam sweeping in FR2
For UE autonomous TA adjustment for LPHAP, according to the core part discussion, RAN4 agreed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is ≥ CP/4, and the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te. This is new mechanism introduced for positioning, and it is necessary to define test cases for UE autonomous TA adjustment to guarantee the performance.
Proposal 6: it is proposed to define test cases for UE autonomous TA adjustment.
Conclusion

This contribution provides discussion on performance requirements for LPHAP. The proposals are:

Proposal 1: for LPHAP, it is proposed to define test cases for measurement accuracy.
Proposal 2: for LPHAP, it is proposed to define test cases for both normal (non-RedCap) and RedCap type of devices.
Proposal 3: For LPHAP, it is proposed to define test cases fo following cases:

When RAN eDRX <= 10.24s

CN eDRX <= 10.24 s

CN eDRX >10.24 s

When RAN eDRX > 10.24s

Proposal 4: When RAN eDRX > 10.24s, it is proposed to consider both case 1 and case 2. 
Proposal 5: for LPHAP, considering that eDRX is not tested in Rel-17, it is proposed to define test cases for eDRX with following enhancements:

Reduced number of PRS samples

parallelPRS-MeasRRC-Inactive-r17 capability

Lower Rx beam sweeping in FR2
Proposal 6: it is proposed to define test cases for UE autonomous TA adjustment.
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