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1	Introduction
In the latest version of WID for R18 POS, the objective for alignment between (e)DRX and PRS is described as below [1].
	· Specify solutions for alignment between (e)DRX in RRC_INACTIVE and PRS configurations [RAN2].



This contribution provides our views on some remaining issues on SRS configuration in RRC_INACTIVE. 
2	Discussion
2.1	Alignment between (e)DRX and PRS configuration
According to the updated objective in the latest WID, RAN2 needs to discuss the potential solutions to align target UE’s (e)DRX configuration and DL-PRS configuration. There are the following two general options we can consider for this.
Option 1. (e)DRX alignment with configured/fixed DL-PRS.
Option 2. DL-PRS alignment with configured/fixed eDRX.
In option 1, the gNB/AMF can adjust the target UE’s (e)DRX configuration considering DL-PRS configuration. For that, the LMF can provide the DL-PRS configuration to gNB/AMF. However, in general, UE’s (e)DRX configuration (e.g., (e)DRX cycle) should be determined based on the general service requirement (e.g., delay, energy consumption …). Thus, it seems unreasonable to adjust the (e)DRX configuration to DL-PRS configuration only for POS in LPHAP. Moreover, the paging occasion of a certain UE is determined not only by the UE-specific parameters (e.g., UE specific DRX cycle, UE_ID, …) but also by the cell-specific parameters (e.g., paging frame offset, number of paging occasion per paging frame, …). So it is infeasible to adjust the target UE’s paging occasion to the fixed DL-PRS Tx timing.  
In option 2, the LMF can adjust the DL-PRS configuration considering the target UE’s (e)DRX configuration. For that, the existing on-demand PRS procedure can be reused. The UE can determine the preferred DL-PRS characteristics based on its (e)DRX configuration in RRC_INACTIVE and provide the information to LMF via LPP RequestAssistanceData. Then, the LMF can request gNBs to generate/modify DL-PRS configuration based on it.
Based on the discussion above, we would like to propose the following.
Proposal 1: RAN2 to support only DL-PRS alignment with configured/fixed (e)DRX in RRC_INACTIVE. 
Proposal 2: RAN2 to reuse the existing UE-initiated on-demand DL-PRS procedure for the DL-PRS alignment with configured/fixed (e)DRX.
2.2	Potential enhancement on LPP on-demand PRS request 
At the last RAN#100 meeting, the objective for alignment between (e)DRX and PRS is revised to clarify that it is only for UE in RRC_INACTIVE state. In RRC_INACTIVE, (e)DRX configuration for CN paging and (e)DRX configuration for RAN paging can coexist together. Now we can consider the following three cases of UE’s (e)DRX operation in RRC_INACTIVE state according to the modified objective for LPHAP.
· Case 1: Both (e)DRX cycle for CN paging and (e)DRX cycle for RAN paging are below 10.24 sec
· Case 2: (e)DRX cycle for CN paging is above 10.24sec and (e)DRX cycle for RAN paging is below 10.24 sec
· Case 3: Both (e)DRX cycle for CN paging and (e)DRX cycle for RAN paging are above 10.24 sec
In case 1, the UE wakes up to receive paging message during PO which occurs every (e)DRX cycle as in Figure 1 below. 


Figure 1. Both (e)DRX Both (e)DRX cycle for CN paging and (e)DRX cycle for RAN paging are below 10.24 sec
[bookmark: _GoBack]In Figure 1, the (e)DRX cycle is minimum value of CN (e)DRX cycle and RAN (e)DRX cycle and the start point & length of PO are determined by combination of many network configurations. To align the DL-PRS configuration with the PO, the UE can provide the preferred periodicity, start offset, and duration of DL-PRS transmission to LMF via nr-on-demand-DL-PRS-Request within LPP RequestAssistanceData. However, the existing on-demand-DL-PRS-Information IE can include only the requested DL-PRS resource set periodicity per frequency layer. Thus, there seems the need of introducing new fields to indicate the requested value of DL-PRS resource set start offset and DL-PRS resource set duration. 
Proposal 3: RAN2 to support UE to include requested DL-PRS resource set duration/start offset associated with each requested periodicity in the on-demand DL-PRS request.
In case 2, there will be PTW (Paging Time Window) configured for CN paging as depicted in Figure 2 below.


Figure 2. (e)DRX cycle for CN paging is above 10.24sec and (e)DRX cycle for RAN paging is below 10.24 sec
 Inside the PTW, the UE performs the paging monitoring with the periodicity that is minimum value of CN DRX cycle and RAN (e)DRX cycle. On the other hand, the UE performs the paging monitoring with RAN DRX cycle outside the PTW. Thus, the UE can have two different wake up cycles and this can be the motivation of having two different sets of the requested DL-PRS information in NR-On-Demand-DL-PRS-Request IE. 
On the other hand, the DL-PRS transmission within the PTW needs to be activated and deactivated with a certain periodicity (e.g., eDRX cycle) when the positioning procedure continues for quite a long time. With the current LPP, the UE can use the IE dl-prs-StartTime-and-Duration to indicate the requested start time and duration (from 1 sec to 24 hours in unit of one sec) of the DL-PRS transmission. The existing procedure can be reused for the periodic activation/deactivation of DL-PRS transmission in the PTW. However, in that case, the UE should go to RRC_CONNECTED state or trigger SDT procedure to request the start of transmission every PTW cycle, which leads to more energy consumption at the UE side. Thus, there seems the need of introducing new fields to indicate the requested activation periodicity/start offset/duration of the requested DL-PRS transmission.

In case 3, two different PTWs will be configured for CN and RAN paging separately as depicted in Figure 3 below.


Figure 3. Both (e)DRX cycle for CN paging and (e)DRX cycle for RAN paging are above 10.24 sec
In Rel-18, eDRX cycle (over 10.24 sec) for RAN paging in RRC_INACTIVE will be introduced by eRedCap WI. According to the agreements in eRedCap session until now, two separate PTWs for CN and RAN paging can be configured by the network and the UE performs paging monitoring with different DRX cycle in different PTWs. Thus, as in the case 2 above, there seems the need of having two different sets of the requested DL-PRS information in NR-On-Demand-DL-PRS-Request IE. Also, in that case, each requested DL-PRS information can be associated with different sets of activation periodicity/start offset/duration values. 
Based on the discussion above, we would like to propose the following.
Proposal 4: RAN2 to support the UE to include two separate requested DL-PRS information in the on-demand PRS request, considering the case 2 (i.e., two different DRX cycle for inside and outside the PTW) and the case 3 (i.e., two different DRX cycle for CN PTW and RAN PTW.).
Proposal 5. RAN2 to support the UE to include requested DL-PRS transmission activation periodicity/start offset/duration associated with each DL-PRS information in the on-demand PRS request.
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 to support only DL-PRS alignment with configured/fixed (e)DRX in RRC_INACTIVE. 
Proposal 2: RAN2 to reuse the existing UE-initiated on-demand DL-PRS procedure for the DL-PRS alignment with configured/fixed (e)DRX.
Proposal 3: RAN2 to support UE to include requested DL-PRS resource set duration/start offset associated with each requested periodicity in the on-demand DL-PRS request.
Proposal 4: RAN2 to support the UE to include two separate requested DL-PRS information in the on-demand PRS request, considering the case 2 (i.e., two different DRX cycle for inside and outside the PTW) and the case 3 (i.e., two different DRX cycle for CN PTW and RAN PTW.).
Proposal 5. RAN2 to support the UE to include requested DL-PRS transmission activation periodicity/start offset/duration associated with each DL-PRS information in the on-demand PRS request.
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