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1	Introduction 
In RAN2#121, the issue of alignment between DRX and PRS was discussed, but no decisions were taken. It appears there is no consensus even on the general solution direction, that is – whether to align PRS to “fixed” DRX or vice versa. 
Considering the lack of consensus on the high-level solution direction, perhaps it is beneficial to take a step back, to revisit the use case and to try to agree on some basic assumptions, which would hopefully help us in agreeing on the solution(s) down the road. 
2   	Discussion
The WID [1] objective on LPHAP is provided below, where the parts of relevance are highlighted in yellow:
	· 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].




The use-case 6 in TS 22.104 [2] is “Flexible modular assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse”. 
One particular issue this is of relevance to, which we haven’t agreed on, is the applicability of this enhancements to various RRC states (CONNECTED, INACTIVE, and IDLE). This is important because it affects the DRX functionality to be aligned – whether it is C-DRX, paging DRX and in case of paging DRX, whether it is configured by AMF or NG-RAN. 
Here we note that the use-case in question (“tracking of workpiece in assembly area”) is likely to require the LPHAP UE to be in RRC_CONNECTED. This is because we are discussing DL positioning and the tracking is obviously going to be performed by some centralize entity, to which the location information is to be provided – and frequently. Hence, regardless of whether UE-based or network-based positioning is used, in the end the result needs to be communicated to the network, which requires the UE to be connected.
Therefore, if the solution to be specified is limited to LPHAP use-case 6, only RRC_CONNECTED (and hence only C-DRX) needs to be considered for PRS alignment. 
Observation 1: TS 22.104 use-case 6 “tracking of workpiece in assembly area” and usage of DL positioning are likely to require the UE to be in RRC_CONNECTED, therefore only C-DRX needs to be considered for PRS alignment (according to TS 22.104).
Having said that, we do see the benefit of aligning DRX and PRS in other use cases, not limited to RRC_CONNECTED and not limited to LPHAP. Therefore, we propose to discuss and agree whether DRX and PRS alignment are only applicable to LPHAP use-case 6, and therefore only to RRC_CONNECTED and C-DRX or to other use cases and other RRC states. 
Proposal 1: to agree which RRC states (RRC_CONNECTED, RRC_INACTIVE, RRC_IDLE) the solution for DRX and PRS alignment is applicable to.
The next high-level issue we need to address before proceeding to discuss the solutions is whether to align PRS to fixed DRX or vice versa. Both options work, both options entail certain complexity (not so much in terms of signaling and standardization, but more so in actual implementation), and both options provide somewhat different trade-offs, which also differ between C-DRX and paging DRX.
Depending on whether we are discussing C-DRX or (idle or inactive) paging DRX, the paging parameters are determined by NG-RAN or the core network. Because of this, the solution for DRX/PRS alignment may also be different for different RRC states. 
Observation 2: the solution for DRX/PRS alignment may be different for different RRC states.
When selecting the solution, the main trade-offs appears to be between positioning accuracy and UE power consumption:
1) Alignment of PRS to DRX would likely mean that the network configures the most efficient DRX parameters and then may need to sacrifice PRS efficiency to maintain the configured DRX
2) Alignment of DRX to PRS would likely mean that the network configures the most efficient PRS parameters and then may need to sacrifice DRX efficiency to maintain the configured PRS
The choice between the above trade-offs depends, among other factors, on the use case. In particular, if the only use case is indeed the use-case 6, which is likely to be deployed in controlled environment where most if not all the UEs are IoT LPHAP UEs, the trade-off may not be the same as in the general case.  
Proposal 2: to agree on the general solution direction: PRS alignment to fixed DRX, DRX alignment to fixed PRS, or both. 
Considering the divergence of views and the different trade-offs for C-DRX and paging DRX, perhaps the only feasible way forward is to consider both solutions. If this is the direction we go, it is important to have these as separate features with separate UE capabilities. 
Proposal 3: if RAN2 is to standardize both solutions (alignment of PRS to fixed DRX and alignment of DRX to fixed PRS), these should be separate features with separate UE capabilities. 
3	Conclusions and Proposals
Observation 1: TS 22.104 use-case 6 “tracking of workpiece in assembly area” and usage of DL positioning are likely to require the UE to be in RRC_CONNECTED, therefore only C-DRX needs to be considered for PRS alignment (according to TS 22.104).
Proposal 1: to agree which RRC states (RRC_CONNECTED, RRC_INACTIVE, RRC_IDLE) the solution for DRX and PRS alignment is applicable to.
Observation 2: the solution for DRX/PRS alignment may be different for different RRC states.
Proposal 2: to agree on the general solution direction: PRS alignment to fixed DRX, DRX alignment to fixed PRS, or both. 
Proposal 3: if RAN2 is to standardize both solutions (alignment of PRS to fixed DRX and alignment of DRX to fixed PRS), these should be separate features with separate UE capabilities. 

6	References
[1]	RP-223549, New WID on Expanded and Improved NR Positioning
[2]	TS 22.104, Service requirements for cyber-physical control applications in vertical domains; Stage 1
