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1	Introduction 
The following agreements on LPHAP have been made at RAN2#119-e:

Agreements:
Proposal 1: RAN2 shall restrict the use case for any LPHAP discussions in RAN2 to Tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).
RAN2 to consider at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273.  Other procedures are not excluded from discussion.
RAN2 shall wait for RAN1 conclusions from evaluations on UE power consumption with respect to baseline functionality and whether enhancements are needed.  RAN2 will study potential areas for higher layer enhancements that may result in reduction of UE power consumption.

In our view, it is not clear whether studying potential higher layer enhancements for LPHAP while waiting for RAN1 evaluation (which may as well result in a conclusion that the current procedures do address the SA1 requirements) is the most efficient usage of our time. 
Having said that, we understand that there is some appetite to consider such enhancements regardless of whether those are needed or not, and so in this paper we provide an analysis of what needs to be studied to support enhancements for UL positioning, which is the positioning method that appears to be the most suitable for use case #6 from TS 22.104.
2   	Discussion
The single use-case selected for the study of potential LPHAP enhancements is the use-case #6 from TS 22.104 “Flexible modular assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse.”. There is no detailed description of this use case in the TS, however it is reasonable to assume that the tracking information is needed not in the UE but rather in the network (not necessarily a 3GPP network, but most likely a server which is tracking all the workpieces in a factory). The important point is that the location information is mostly likely needed not in the UE itself, which pretty much rules out DL UE-based positioning methods (for this use case). 
Observation 1: for use-case #6, the location information is likely to be needed in the network and not in the UE.
If this observation is not agreeable, we can probably clarify it with SA1, but otherwise we suggest to progress with this assumption. This in turn means that UL positioning is inherently better for this use case, at least from the power saving perspective (which is the main objective of this work). Alternatively, if DL positioning is used, the UE would need to communicate at least some information to the LMF, which results in unnecessary signaling and therefore is suboptimal in terms of power usage. Therefore, we propose to focus on UL and deprioritize DL positioning for the LPHAP study. 
Proposal 1: deprioritize DL positioning enhancements for LPHAP.
One of the possible directions for UL positioning enhancements, which was also brought up in the past, is positioning SRS pre-configuration which can be made valid beyond one cell, using the concept of validity area introduced in Rel-17. While the ASN.1 changes needed to introduce this feature are simple, the overall functionality and its implications require thorough analysis. 
Observation 2: for UL, positioning SRS pre-configuration with validity area is a possible direction, which however requires further analysis and study. 
One particular issue with this idea is that not all SRS parameters would necessarily be valid across multiple cells for a long period of time, with TA being one example. This analysis is, however, not in RAN2 domain and so if we are to proceed in this direction RAN2 should liaise RAN1 asking to analyze which SRS parameters can be valid across multiple cells and which not. 
Proposal 2: to liaise RAN1 asking to provide an analysis indicating with positioning SRS parameters can be valid across multiple cells over a long period of time. 
Another potential issue with this approach is that it may require multiple cells to reserve SRS resources for a large number of UEs (it is reasonable to expect that in use case #6 there would be thousands, if not more, parts that need to be tracked). This raises the following questions, which should be clarified with SA1 (or potentially SA2):
· What is the expected number of workpieces that would need to be tracked in a typical deployment scenario of use case #6?
· Would it be acceptable to trade off system capacity for UE power saving in LPHAP use case #6?
Proposal 3: to liaise SA1/SA2, asking to clarify what is the expected number of workpieces that would need to be tracked and whether it is acceptable to trade off system capacity for UE power saving in LPHAP use case #6.
3	Conclusions and Proposals
Observation 1: for use-case #6, the location information is likely to be needed in the network and not in the UE.
Proposal 1: deprioritize DL positioning enhancements for LPHAP.
Observation 2: for UL, positioning SRS pre-configuration with validity area is a possible direction, which however requires further analysis and study. 
Proposal 2: to liaise RAN1 asking to provide an analysis indicating with positioning SRS parameters can be valid across multiple cells over a long period of time. 
Proposal 3: to liaise SA1/SA2, asking to clarify what is the expected number of workpieces that would need to be tracked and whether it is acceptable to trade off system capacity for UE power saving in LPHAP use case #6.
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