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Introduction
In RAN1#113, a good progress was achieved for the LPHAP objective. In this contribution, we further discuss the remaining issues for LPHAP. 
SRS in multiple cells
For LPHAP, area-specific SRS-Pos configuration, i.e., pre-configuring SRS-Pos for multiple cells, is to be introduced. In this section, we discuss the remaining issues related to the SRS-Pos configuration.
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Power control
In RAN1#113, the agreements were made on the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state. It was agreed to support reuse the configuration of pathloss RS in Rel-17. In this section, we present our view on these remaining issues.

	Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· FFS: A CD SSB or non-CD SSB can be configured as pathloss RS
· If the UE determines that the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.



In the last meeting, when pathloss RS is provided in the configuration, support reuse the configuration of pathloss RS in Rel-17. Further discussion is needed on whether to use CD SSB or non-CD SSB for pathloss RS configuration .The difference between CD-SSB and non-CD-SSB lies in whether they contain system messages. CD-SSB includes system messages that provide specific information about the cell, such as cell ID and frequency offset, while non-CD-SSB only contains basic broadcast information related to synchronization. This distinction allows CD-SSB to provide more cell-specific information, while non-CD-SSB remains more concise, offering only essential synchronization signals. The choice between CD-SSB and non-CD-SSB depends on Path loss configuration requirements. For CD-SSB, UE does not need to get system messages inside CD-SSB to obtain path loss configuration. Considering power consumption, we think it is more appropriate to configure non-CD SSB as pathloss RS. CD SSB may be transmitted in most cases, while non-CD SSB may be transmitted for more specific condition. Considering the above reasons, we think either CD SSB or non-CD SSB can be configured as pathloss RS.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, either CD SSB or non-CD SSB can be configured as pathloss RS.

DL PRS measurements in IDLE state
During the last several meetings, there has been the discussion to extend the applicability of DL positioning measurements in RRC_IDLE state. In the last meeting [1], the following proposal was provided:
	Proposal 2-1 (I)
Support of DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP, by UEs in RRC_IDLE state.
· FFS UE Rx-Tx time difference.
· FFS UE capabilities of DL PRS processing in RRC_IDLE state.



It is feasible for UE to obtain DL RSTD and DL PRS-RSRP/RSRPP measurements in RRC_IDLE state. The measurement can be used to support DL TDOA without the need of UL SRS transmission. However, for UE Rx-Tx time difference, considering RAN4’s requirements, SRS should be actually transmitted within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data. In addition, when the support of the TEGs are enabled for UE Rx-Tx measurement, SRS transmission is also needed, because RxTx TEG and Tx TEG for a UE Rx-Tx measurement is related to the RF chains that are used for SRS transmission. Therefore, to support UE Rx-Tx time difference in RRC_IDLE state, UE is required not only measure DL PRS during RRC_IDLE state, but also switch to RRC_INACTIVE state to transmit SRS. In our understanding, in RRC_IDLE state, UE does not maintain the SRS configuration, which makes it unfeasible to transmit SRS. Thus, UE Rx-Tx time difference should not be supported by UEs in RRC_IDLE state.

Proposal 2: Support of DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP, by UEs in RRC_IDLE state.
Proposal 3: UE Rx-Tx time difference should not be supported by UEs in RRC_IDLE state.

Larger periodicities for PRS/SRS
During the last several meetings, there has been the discussion to introduce candidate values of periodicities for PRS and SRS larger than 10240ms. In the last meeting [1], the following proposal was provided:
	Proposal 5:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Introduce candidate values larger than 10.24s for PRS and SRS periodicity, e.g., 20480ms
· Paging Hyperframe indication may be needed in PRS/SRS configuration




To meet the energy-saving requirements of LPHAP in RRC-INACTIVE state, we prefer enlarge the periodicity of PRS and SRS. Large PRS periodicity can align better with eDRX. For candidate value larger than 10.24s for PRS and SRS periodicity, we think that 20480ms is suitable. Paging Hyperframe indication may be needed in PRS/SRS configuration if we use Large PRS or SRS periodicity. To ensure measurement in eDRX, it is necessary to align the longer PRS periods better with eDRX.
Proposal 4: Support candidate values larger than 10.24s(i.e., 20.48s) for PRS and SRS periodicity in RRC_INACTIVE state.

eDRX cycle lengths for positioning in RRC_INACTIVE
According to the LS on LPHAP [2], it was already agreed in eRedCap WI that the long eDRX cycle values are the same as idle eDRX (i.e., 2 hyperframes, 4 hyperframes, 8 hyperframes, 16 hyperframes, 32 hyperframes, 64 hyperframes, 128 hyperframes, 256 hyperframes, 512 hyperframes, 1024 hyperframes). These eDRX cycle values correspond to the range of positioning period from 20.48s to 10,485.76s. Referring to the requirements of LPHAP use case defined in TS 22.104 [3] (shown in Table 1), the positioning interval is 15s to 30s (Use Case #6). Therefore, eDRX cycle with 2 hyperframes (with period equaling to 20.48s) is sufficient for positioning in RRC_INACTIVE. 
Table 1: Low power high accuracy positioning use cases
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time

	1
	10 m
	Service Level 1
	on request
	24 months

	2
	2 m to 3 m
	Service Level 2
	< 4 seconds
	> 6 months

	3
	< 1 m
	Service Level 3
	no indication
	1 work shift - 8 hours (up to 3 days, 1 month for inventory purposes)

	4
	< 1 m
	Service Level 3
	1 second
	6 - 8 years

	5
	< 1 m
	Service Level 3
	5 seconds - 15 minutes
	18 months

	6
	< 1 m
	Service Level 3
	15 s to 30 s
	6 - 12 months 

	7
	30 cm
	Service Level 5
	250 ms
	18 months

	8
	30 cm
	Service Level 5
	1 second
	6 - 8 years (no strong limitation in battery size)

	9
	10 m
	Service Level 1
	20 minutes
	12 years (@20mJ/position fix)



Proposal 5: eDRX cycle with 2 hyperframes is sufficient for positioning in RRC_INACTIVE.

Conclusions
In this contribution, we discuss the remaining issues on enhancements for LPHAP, and have the following proposals: 
Proposal 1: For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, either CD SSB or non-CD SSB can be configured as pathloss RS.
Proposal 2: Support of DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP, by UEs in RRC_IDLE state.
Proposal 3: UE Rx-Tx time difference should not be supported by UEs in RRC_IDLE state.
Proposal 4: Support candidate values larger than 10.24s(i.e., 20.48s) for PRS and SRS periodicity in RRC_INACTIVE state.
Proposal 5: eDRX cycle with 2 hyperframes is sufficient for positioning in RRC_INACTIVE.
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