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Introduction
RRM performance requirements for LPHAP are discussed in RAN4#110-bis, and the TC list are captured in [1]. Based on [1], further discussions are needed for the following issues.
· TCs for RRC_IDLE
· Testing applicability
In this paper, we will provide our views on general aspects for RRM testing for R18 positioning.
Discussion
TCs for RRC_IDLE
In the WF for LPHAP [2] it is agreed to that TCs will be defined for RRC_IDLE (new sections will be created) by referring to the existing RRC_INACTIVE TCs. However, in the agreed TC list in [1] there is no TC for RRC_IDLE. As PRS measurement in RRC_IDLE is an explicit sub-objective for LPHAP, we believe it is important to have some TCs for RRC_IDLE.
Technically, TCs for RRC_INACTIVE can be directly re-used for RRC_IDLE except the RRC state. In this sense, RAN4 can define new TCs for RRC_IDLE in separate clauses by referring to RRC_INACTIVE TCs. Alternatively, RAN4 can also define generic principle e.g. in clause A.3, to make existing R17 and new R18 RRC_INACTIVE TCs applicable for RRC_IDLE. Of course, not all RRC_INACTIVE TCs are applicable for RRC_IDLE, e.g. Rx-Tx measurement is only applicable in RRC_INACTIVE, and the eDRX TCs for LPHAP are not applicable for RRC_IDLE because PTWs in RRC_IDLE and RRC_INACTIVE are different.
Another question is whether to define RRC_IDLE TCs corresponding to all applicable RRC_INACTIVE TCs, or just a subset of them. We do not have strong view because anyway UE will only pass one test for each measurement among the two RRC states. If RAN4 is to define new TCs for RRC_IDLE in separate clauses, then to save spec efforts, a subset of RRC_INACTIVE TCs can be selected. If RAN4 is to define generic principle, then making all RRC_INACTIVE TCs applicable for RRC_IDLE may save the standardization efforts for the down selection.
Proposal 1: RAN4 to define new TCs for RRC_IDLE or to make RRC_INACTIVE TCs applicable for RRC_IDLE. FFS whether to introduce RRC_IDLE TCs for all or a subset of RRC_INACTIVE TCs.
Testing applicability
In R17, RAN4 has defined testing applicability in clause A.3.34. Some are related to 4 and reduced sample numbers. As RAN4 does not introduce new TCs for reduce sample number in R18, those rules are irrelevant. Also irrelevant is the rules related to measurement in RRC_CONNECTED without MG. 
For RRC_INACTIVE and RRC_CONNECTED with MG, there are some rules related to selection of one of PRS-RSRP and PRS-RSRPP as well as one of RSTD and Rx-Tx for testing. We believe those rules should be extended to the new TCs for delay testing in R18, including RedCap positioning with and without FH, PRS CA, carrier phase measurement, PRS measurement with eDRX.
Proposal 2: Extend the following R17 testing applicability to delay testing of RedCap positioning with and without FH, PRS CA, carrier phase measurement, PRS measurement with eDRX
· For both RRC_INACTIVE and RRC_CONNECTED: A UE capable of both PRS-RSRP and PRS-RSRPP measurements is required to pass either PRS-RSRP measurement delay test or PRS-RSRPP measurement delay test. 
· For RRC_INACTIVE: A UE capable of both RSTD and UE Rx-Tx time difference measurements is required to pass either RSTD measurement delay test or UE Rx-Tx time difference measurement delay test.
Besides, if Proposal 1 is agreeable, RAN4 also needs to discuss the testing applicability for RRC_IDLE. RAN1 has introduced the following feature group for RRC_IDLE.
	41-2-7
	DL RSCPD measurement based on DL PRS in RRC_IDLE
	Support of DL RSCPD measurement based on DL PRS measurement in RRC_IDLE


	41-3-3
	Support of PRS measurement in RRC_IDLE
	Support of DL PRS measurement in RRC_IDLE for Rel. 17 methods the UE supports in RRC_INACTIVE

	41-4-1b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
3. DL PRS buffering capability
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Maximum number of aggregated DL PRS resources across aggregated PFLs that UE can process in a slot

	41-4-1c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
3. DL PRS buffering capability
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Max number of aggregated DL PRS resources across aggregated PFLs that UE can process in a slot under it

	41-4-5
	PRS bandwidth aggregation in RRC_IDLE — DL-TDOA
	Support of PRS bandwidth aggregation in RRC_IDLE for DL-TDOA


It can be seen that UE always supports a measurement in RRC_INACTIVE if it can support the same measurement in RRC_IDLE, but it is not the case in the other way around. Therefore, we suggest that if for a certain measurement, both the RRC_INACTIVE and RRC_IDLE TC exist, UE is only required to pass the RRC_IDLE TC. Of course, this applies only to the RRC_INACTIVE TC that UE needs to pass based on the testing applicability as in Proposal 2, i.e. if UE is not required to pass a TC for RRC_INACTIVE, then it does not need to pass the corresponding RRC_IDLE TC no matter the RRC_IDLE TC is introduced or not. Whether a RRC_IDLE TC exists for a certain measurement depends on the detailed outcome of Proposal 1.
Proposal 3: For a RRC_INACTIVE TC that UE needs to pass based on testing applicability, if UE supports the measurement in RRC_IDLE and the corresponding RRC_IDLE TC exists, then UE is only required to pass the RRC_IDLE TC.
Conclusions
In this paper we provided our views on general aspects for RRM testing for R18 positioning.
Proposal 1: RAN4 to define new TCs for RRC_IDLE or to make RRC_INACTIVE TCs applicable for RRC_IDLE. FFS whether to introduce RRC_IDLE TCs for all or a subset of RRC_INACTIVE TCs.
Proposal 2: Extend the following R17 testing applicability to delay testing of RedCap positioning with and without FH, PRS CA, carrier phase measurement, PRS measurement with eDRX
· For both RRC_INACTIVE and RRC_CONNECTED: A UE capable of both PRS-RSRP and PRS-RSRPP measurements is required to pass either PRS-RSRP measurement delay test or PRS-RSRPP measurement delay test. 
· For RRC_INACTIVE: A UE capable of both RSTD and UE Rx-Tx time difference measurements is required to pass either RSTD measurement delay test or UE Rx-Tx time difference measurement delay test.
Proposal 3: For a RRC_INACTIVE TC that UE needs to pass based on testing applicability, if UE supports the measurement in RRC_IDLE and the corresponding RRC_IDLE TC exists, then UE is only required to pass the RRC_IDLE TC.
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