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Introduction
The WID[1] of Rel-18 positioning for LPHAP is specified as below:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


Based on the WID, this contribution discusses various items that could potentially have an impact on RAN3, such as SRS in RRC_INACTIVE, PRS and DRX alignment, and extending eDRX cycle. Additionally, there is a LS from RAN2 regarding the SRS configuration request that requires confirmation from RAN3.
Discussion
Extending eDRX cycle
In the positioning WI for Release 18, one of the objectives is to enhance the positioning capabilities of devices with an extended eDRX cycle beyond 10.24s. This is being done to meet the battery life requirements for Low Power High Accuracy Positioning (LPHAP). Additionally, it can be observed that Release 18 Redcap is also focusing on extending eDRX in RRC_INACTIVE for periods greater than 10.24s. 
Proposal 1: Wait for the conclusion of the Redcap WI before beginning discussions on the impact of extending eDRX cycle for LPHAP. 
SRS configuration for RRC_INACTIVE
SRS configuration enhancement
In the Rel-18 WID, several solutions towards the SRS mobility are specified as below:
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss 			reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· SRS for positioning activation/request procedure(s) [RAN2, RAN1].
In the first bullet, it is noted that the SRS configuration is similar to the DL-PRS configuration in Release 17, where it is configured with a validity area by the last serving gNB that releases the UE into RRC_INACTIVE. This means that the UE will utilize the SRS configuration as long as it remains within the range of the cell list. RAN2 and RAN1 are currently discussing the common SRS configuration parameters across multiple cells within the validity area. 
In the second bullet, it is mentioned that multiple cell's SRS configuration can be pre-configured by the last serving gNB that releases the UE into RRC_INACTIVE. Each SRS configuration can be associated with a cell ID, and when the UE re-selects to a particular cell, the corresponding SRS configuration of the camp cell should be adopted, and the SRS transmission of the previous cell should be stopped.
With respect to the second bullet, currently UE has to enter RRC_CONNECTED state when receiving SRS configuration. To avoid frequent state transition, pre-configuration of one or multiple SRS for positioning configurations is proposed for power saving purpose. In SRS pre-configuration procedure, UE should be configured with a SRS pre-configuration list specifying the explicit SRS configuration for multiple cells. 
As shown in Figure 1, suppose that a SRS configuration validity area consist of 6 cells, and UE is within the coverage of cell 1 in the initial state. To transmit SRS, UE will enter RRC_CONNECTED state in cell 1 to get the SRS configuration parameters within the validity area. And UE will transmit SRS using SRS pre-configuration parameters of cell 1. When it moves to a new camp cell, UE will transmit SRS using the SRS pre-configuration parameters in cell 2. And if UE moves to the third cell, i.e., cell 5, SRS is transmitted with pre-configured parameters using cell 5 configuration. In these cell re-selection procedures, UE can transmit SRS avoiding enter RRC_CONNECTED state. UE can automatically adopt the corresponding configuration of a new cell when it camps on the new cell within the validity area.
[image: ]
Figure 1. Example for SRS transmission details while adopting SRS pre-configuration
Proposal 2: Support SRS pre-configuration based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration.
Based on the discussion provided, it seems that the impact of RAN3 is related to how the Location Measurement Function (LMF) can collect multiple SRS configurations from different gNBs and how the serving gNB can obtain these multiple SRS configurations from LMF. Figure 2 illustrates a potential solution to this problem.


Figure 2. Procedures when UE reselects out of positioning validity area
It is noted that LMF can send a request message to each gNB within the positioning validity area, and the gNBs respond with the SRS configuration and its associated identity via a response message. And its associated identity can be PCI. Here, the Positioning Information Exchange procedure can be reused.
Proposal 3: RAN3 should discuss whether the procedure used to collect multiple SRS configurations is a new procedure or an existing procedure. The details of SRS configuration parameters is pending RAN1 and RAN2.
Proposal 4: The Positioning Information Exchange procedure can be reused to collect multiple SRS configurations. In particular, each SRS configuration is associated with the cell identity.
LMF can tell the SRS configuration list collected above to the serving gNB via the NRPPa message so that UE can be pre-configured with multiple SRS configurations. Here, the new NRPPa SRS Preconfiguration Exchange procedure can be introduced.
Proposal 5: RAN3 should discuss whether to reuse the existing procedure or an existing procedure to inform multiple SRS configurations to serving gNB. 
Proposal 6: The new NRPPa SRS Preconfiguration Exchange procedure can be introduced to inform multiple SRS configurations from LMF to serving gNB.
SRS configuration request 
The following has also been received from the LS from RAN2 on the SRS configuration request as in R2-2302278 [2].
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.
RAN2 asks RAN3 to provide feedback/confirmation on the above agreement. 
If the UE reselects out of the positioning validity area during SRS transmission, the SRS transmission of previous cell shall be stopped. Then in order to keep the positioning continuous, UE can send the SRS configuration request to the network, to request the new SRS configuration. And in the current Xn specification, there is the Positioning Information IE in the RETRIEVE UE CONTEXT RESPONSE message. Then the new gNB can obtain the requested SRS characteristics and routing ID from the last serving gNB. Based on the current specification, the procedure after UE send the SRS configuration to gNB can be shown as follows:


Figure 3. Procedures when UE reselects out of positioning validity area
Step 1. UE sends the SRS configuration request via RRC message to the serving gNB.
Step 2&3. The serving gNB achieves the requested SRS characteristics, etc via Retrieve UE content request/response message.
Step 4. The serving gNB determines the resources available for UL-SRS and configures the target device with the UL-SRS resource sets at step 4a.
Step 5. gNB sends POSITIONING INFORMATION UPDATE message to LMF on the change of SRS configuration.
Step 6-9. LMF may initiates the positioning activation procedure in the case of semi-persistent or aperiodic SRS, then The LMF provides the UL-SRS configuration to the selected gNBs in a NRPPa MEASUREMENT REQUEST message.
Proposal 7: Reuse the legacy procedure to retrieve requested SRS characteristics from the last serving gNB in the case that the UE reselects out of the positioning validity area during SRS transmission.
Proposal 8: The serving gNB should tell LMF the change of SRS configuration after the serving gNB configure UL SRS resource based on the request SRS characteristics from the last serving gNB.
In response to RAN2's query, it is suggested that 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. This request can be fulfilled through legacy mechanisms, where the serving gNB can configure the UL SRS resource for the UE based on the requested SRS characteristics achieved from the last serving gNB.
Proposal 9: Send the reply LS to RAN2 including above information.
Conclusion
We propose the following observations and proposals:
Proposal 1: Wait for the conclusion of the Redcap WI before beginning discussions on the impact of extending eDRX cycle for LPHAP. 
Proposal 2: Support SRS pre-configuration based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration.
Proposal 3: RAN3 should discuss whether the procedure used to collect multiple SRS configurations is a new procedure or an existing procedure. The details of SRS configuration parameters is pending RAN1 and RAN2.
Proposal 4: The Positioning Information Exchange procedure can be reused to collect multiple SRS configurations. In particular, each SRS configuration is associated with the cell identity.
Proposal 5: RAN3 should discuss whether to reuse the existing procedure or an existing procedure to inform multiple SRS configurations to serving gNB. 
Proposal 6: [bookmark: _GoBack]The new NRPPa SRS Preconfiguration Exchange procedure can be introduced to inform multiple SRS configurations from LMF to serving gNB.
Proposal 7: Reuse the legacy procedure to retrieve requested SRS characteristics from the last serving gNB in the case that the UE reselects out of the positioning validity area during SRS transmission.
Proposal 8: The serving gNB should tell LMF the change of SRS configuration after the serving gNB configure UL SRS resource based on the request SRS characteristics from the last serving gNB.
Proposal 9: Send the reply LS to RAN2 including above information.
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