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Introduction
RRM impacts for Rel-18 positioning are discussed in RAN4#106, and the outcomes are captured in [1]. One objective is to support LPHAP (Low Power High Accuracy Positioning).
In this paper we will provide our views on RRM requirements for LPHAP.
Discussion
One sub-objective in LPHAP is to support eDRX cycle larger than 10.24s for INACTIVE. RAN4 should define requirements for PRS measurement in INACTIVE with eDRX. In Rel-17, RRM requirements for eDRX are only defined for RedCap, while we understand LPHAP are applicable to both RedCap and normal UE, so there is no need to limit the PRS requirements with eDRX only to RedCap UE.
Proposal 1: RAN4 to define requirements for PRS measurement in INACTIVE with eDRX, and the requirements apply to both normal UE and RedCap UE.
One difference between DRX and eDRX is the existence of PTW and eDRX cycle. For PRS measurement in INACTIVE, the principle in Rel-17 is that UE is only required to perform one measurement every DRX cycle, which is same as RRM measurement. If we follow the same principle for RRM measurement (under discussion in eRedCap WI), UE would perform PRS measurement only within PTW, and that means there is no PRS measurement during in between two PTWs. It is noted that the time between two PTWs depends on eDRX cycle, which can be up to 10485.76s (~3h). On the other hand, LPHAP use case 6 requires positioning interval of 15-30s. Clearly, PRS measurement every 3h cannot meet the requirement of the use case.
	SA1 has introduced requirements for LPHAP (Low Power High Accuracy Positioning) for industrial IoT scenarios including use cases such as massive asset tracking, AGV tracking in industrial factory and person localization in danger zones. The SA1 requirements are for high accuracy and extremely low power consumption with battery life sustainable up to one or more years. A typical scenario of interest is use case #6 as defined TS 22.104, which corresponds to tracking of workpiece (in- and outdoor) in assembly area and warehouse with a target accuracy of <1m, a positioning interval of 15-30 seconds, and a battery life of 6-12 months. While Rel-17 NR positioning has introduced support for positioning in RRC_INACTIVE state, whether the current system allows LPHAP requirements to be met was not evaluated during Rel-17.


The issue of mismatch between eDRX cycle and positioning interval is shown in Figure 1.
[image: ]
Figure 1: Example of mismatch between eDRX cycle and positioning interval
We suggest RAN4 to discuss the measurement interval for LPHAP. This is reflected in the Tavailable in PRS measurement period. We understand RAN4 should not simply replace DRX cycle with eDRX cycle.
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Proposal 2: RAN4 to discuss how to define Tavailable in PRS measurement requirements with eDRX.
The issue in Figure 1 also needs to be considered in RRM measurement requirements. The RRM measurement requirements for >10.24s eDRX cycle in INACTIVE are being discussed in parallel in eRedCap WI. Assuming the principle for >10.24s eDRX cycle in IDLE is used, UE would only perform RRM measurement within PTW. This is reasonable considering the need of paging, but it may not be sufficient considering positioning specific needs. 
For example, if the INACTIVE eDRX cycle is 3h, it means UE may not perform RRM measurement during 3h. On the other hand, UE may be configured to receive PRS or transmit SRS every 10.24s.
· For PRS measurement, UE would need to have serving cell timing to determine the search window. This means UE needs to perform cell reselection timely as it may lose sync to old serving cell due to movement.
· For SRS transmission, UE would need to synchronize to the reference cell (how to determine reference cell is discussed in RAN1) to obtain the DL reference timing. Also, in case SRS positioning validity area, UE needs to determine whether it is still within cells in the area or not.
Agreements:
When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.

Agreements:
RAN2 assume when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request.
LS to RAN3 to confirm this.
Therefore, UE may be required to perform additional RRM measurement for positioning specific needs outside PTW. This includes at least serving or reference cell measurement, and in some cases also neighbor cell measurement for cell reselection. We are open to discuss the exact requirements and the applicability.
Proposal 3: RAN4 to define RRM measurement requirements with eDRX considering UE may need to perform RRM measurement outside PTW for positioning specific needs, including 
· Measurement of serving/reference cell before PRS or SRS occasions
· Measurement of neighbor cell for cell reselection 
	Issue 3-2-1: PRS measurement requirements for in RRC_IDLE:
Agreements:
· Existing PRS measurement requirements in RRC_INACTIVE state defined in 38.133 Rel-17 can be reused as starting point for defining the corresponding PRS measurement requirements in RRC_IDLE state. Other options are not precluded. 


For IDLE state, RAN4 agreed existing requirements in Rel-17 for INACTIVE can be used as baseline. We support the principle of re-using, but some clarification on the scope of IDLE requirements may be needed. In Rel-17, the INACTIVE requirements are only defined for DRX and normal UE. The questions then are
· whether to define IDLE requirements for eDRX, considering we already have IDLE eDRX in Rel-17 and based on Proposal 1 we will define INACTIVE requirements with eDRX
· whether to define IDLE requirements for RedCap UE, considering we are going to define RedCap requirements in Rel-18 and based on Proposal 1 we will define INACTIVE requirements for RedCap.
Our view is to align the scope of INACTIVE and IDLE state, and extend the agreed principe.
Proposal 4: Requirements for PRS measurement in INACTIVE, both with and without eDRX, are re-used for PRS measurement in IDLE. The requirements apply to both normal UE and RedCap UE.
Conclusions
In this paper we provided our views on RRM requirements for LPHAP.
Proposal 1: RAN4 to define requirements for PRS measurement in INACTIVE with eDRX, and the requirements apply to both normal UE and RedCap UE.
Proposal 2: RAN4 to discuss how to define Tavailable in PRS measurement requirements with eDRX.
Proposal 3: RAN4 to define RRM measurement requirements with eDRX considering UE may need to perform RRM measurement outside PTW for positioning specific needs, including 
· Measurement of serving/reference cell before PRS or SRS occasions
· Measurement of neighbor cell for cell reselection 
Proposal 4: Requirements for PRS measurement in INACTIVE, both with and without eDRX, are re-used for PRS measurement in IDLE. The requirements apply to both normal UE and RedCap UE.
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