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Introduction
RRM core requirements for LPHAP are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following issues need to be discussed for the performance part. 
· Measurement accuracy
· RRM test case
 In this paper we will provide our views on performance requirements for LPHAP.
Discussion
Measurement accuracy
For LPHAP, new core requirements are defined for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE. In Rel-17, when RAN4 defined accuracy requirements for PRS measurement in INACTIVE, the requirements defined in Rel-16 for CONNECTED are reused. We suggest to follow the same principle for PRS measurement in INACTIVE with eDRX and PRS measurement in IDLE, as we do not see technical issues to reuse. 
Proposal 1: Existing accuracy requirements are applicable for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE.
RRM test case
eDRX in RRC_INACTIVE
For PRS measurement, the requirements are defined for both cases with RAN eDRX > 10.24s and with RAN eDRX <= 10.24s. In our view, the main use case for LPHAP is RAN eDRX > 10.24s, and RAN eDRX <= 10.24s is mainly a leftover from R17. We suggest to test only RAN eDRX > 10.24s case. 
For RAN eDRX > 10.24s, split requirements are defined for 2 cases. 
· Case 1: When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW
· Case 2: When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW
Again, we believe Case 2 is more typical configuration for LPHAP. Also, in both cases the measurement cycle is same with Tavailable = LCM (TPRS,i, TDRX), and the difference is that in Case 1 UE is allowed to start the measurement within PTW. Comparing to Case 1, the requirements for Case 2 is more stringent, and we can safely assume a UE that can pass test for Case 2 would be able to meet Case 1 requirements. We suggest to test only Case 2.
Proposal 2: For eDRX in RRC_INACTIVE, RAN4 to define PRS measurement delay TCs for RAN eDRX > 10.24s for Case 2.
For RRM measurement, RAN4 defined requirements for RAN eDRX > 10.24s. Similar to PRS measurement above, there are 2 cases. 
· Case 1: When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are performed within PTW
· Case 2: Otherwise, RRM measurements for positioning needs are not limited to PTW
The difference compared to the requirements defined in R18 eRedCap WI is in Case 2, while it is agreed to re-use the eRedCap requirements for Case 1. We suggest to test only Case 2.
Proposal 3: For eDRX in RRC_INACTIVE, RAN4 to define cell reselection TCs for RAN eDRX > 10.24s for Case 2.
SRS positioning validity area
For SRS positioning validity area RAN4 defined requirements for UE autonomous TA adjustment. In R17 the one shot timing adjustment for FR2 HST is tested in A.7.5.8.3 together with TCI switch. We suggest to define test for UE autonomous TA adjustment together with cell reselection.
It is noted that we cannot combine the TCs in Proposal 3 and the cell reselection TCs for UE autonomous TA adjustment because not all UEs support SRS positioning validity area, and UE in single cell case should also meet the RRM requirements for positioning needs and be tested as in Proposal 3. 
Proposal 4: For SRS positioning validity area, RAN4 to define cell reselection TCs to verify UE autonomous TA adjustment.
For SRS positioning validity area RAN4 defined requirements for TA validation similar to CG-SDT in R17. We suggest to define tests to verify the RSRP change based TA validation, i.e. UE will correctly take the stored RSRP and current RSRP. 
It is noted that UE behaviour for taking the stored RSRP and current RSRP is different with and without UE autonomous TA adjustment. We suggest to test the case without UE autonomous TA adjustment, where the stored RSRP and current RSRP are from different cells. With UE autonomous TA adjustment, the stored RSRP and current RSRP are from same cell and UE behaviour would be similar to single cell case. 
Proposal 5: For SRS positioning validity area, RAN4 to define cell reselection with SDT-like TCs to verify RSRP change based TA validation without UE autonomous TA adjustment.
RRC_IDLE
RAN4 defines PRS measurement requirements for RRC_IDLE. Following R17 test case discussion for RRC_INACTIVE, RAN4 should define PRS measurement delay and accuracy TCs for RRC_IDLE. In R17 the TCs for RRC_INACTIVE are defined for 4-sample and reduced sample. In order to limit the number of TCs we suggest to test only 4-sample.
Proposal 6: RAN4 to define PRS measurement delay and accuracy TCs for RRC_IDLE with 4-sample.
RedCap UE
The LPHAP requirements apply for both normal and RedCap UE. In R17 RedCap WI, new TCs are defined for RedCap UE in A.16 and A.17. Following this approach, we suggest to define separate TCs as discussed above for normal and RedCap UE. Compared to TCs for normal UE, the RedCap specific configurations such as the CH BW, HD-FDD and PRS BW need to be accounted in RedCap TCs. For accuracy tests, the testing requirements also needs to account for the 1RX RedCap UE. 
Proposal 7: RAN4 to define separate sets of TCs for normal UE and RedCap UE. 
Conclusions
In this paper we provided our views on performance requirements for LPHAP.
Proposal 1: Existing accuracy requirements are applicable for PRS measurement in INACTIVE with eDRX, and PRS measurement in IDLE.
Proposal 2: For eDRX in RRC_INACTIVE, RAN4 to define PRS measurement delay TCs for RAN eDRX > 10.24s for Case 2.
Proposal 3: For eDRX in RRC_INACTIVE, RAN4 to define cell reselection TCs for RAN eDRX > 10.24s for Case 2.
Proposal 4: For SRS positioning validity area, RAN4 to define cell reselection TCs to verify UE autonomous TA adjustment.
Proposal 5: For SRS positioning validity area, RAN4 to define cell reselection with SDT-like TCs to verify RSRP change based TA validation without UE autonomous TA adjustment.
Proposal 6: RAN4 to define PRS measurement delay and accuracy TCs for RRC_IDLE with 4-sample.
Proposal 7: RAN4 to define separate sets of TCs for normal UE and RedCap UE.  
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