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Introduction
The Rel-18 WID [1] investigates positioning accuracy enhancement with advanced techniques of  proposed the special UE LPHAP. RAN4 has been assigned the following objectives.
	· 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
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



Discussion
2.1  Low Power High Accuracy Positioning (LPHAP)
In the last meeting we have reached the agreement as below:
	Issue 1-1-3: Adaptations for new PRS measurement requirements
· Agreement
· The following R17 enhancements for latency reduction are supported for PRS measurement with eDRX in RRC_INACTIVE
· Reduced number of PRS samples
· parallelPRS-MeasRRC-Inactive-r17 capability
· Lower Rx beam sweeping in FR2
· Wayforward
· FFS whether ONLY reduced number of samples is considered with a higher SINR side condition
· FFS whether and how to take the alignment between eDRX and PRS configuration into account based on RAN2 progress
· FFS whether to define a scaling factor related to eDRX in the period requirement calculation
· FFS whether and how to update Tavailable in the requirements when eDRX cycle is much larger than positioning interval
· Other adaptations are not precluded  



Low power high accuracy positioning is an integral part of a considerable number of industrial applications. The total energy needed for a specific operation time for such a low power high accuracy positioning optimized IoT-device is a combination of energy for positioning (varies depending on the used positioning method), energy for communication/‌synchronization and a difficult to predict factor to take additional losses through e.g. security, power management, micro-controller, and self-discharge of batteries into account. 
Examples of target applications for low power high accuracy positioning are asset tracking in process automation, tracking of vehicles, and tool tracking. 
Table 2.2-1 gives an indication of the required operation time of the 5G enabled IoT device and duty cycle of the updated position information for different use cases.
Table 2.2-1: 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)


Use case six：Flexible modulare assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse.
 From RAN4 perspective, we focus on the requirements on LPHAP especially the measurement period in Inactive state, and based on the RAN1outcome as below, we deem that we shall take a kind of scaling factor of the eDRX into account in the new measurement period.
[image: 图片1]
Figure 1  eDRX cycle and PTW
In figure 1, UE mainly receives the PRS, paging message and do the paging syn during the eDRX cycle. The total transition time of micro sleep(0-6ms), light sleep(6-20ms) and deep sleep(>20ms) are different from each other. We call this PTW. The existing protocol has been supported in LPHAP for 10.24 seconds towards the eDRX cycle. In RAN1, the evaluation results also proved that the battery life will increase and the power compensation can be reduced when the eDRX cycle is larger than 10.24s, and the latest WID is enhanced on the basis of the existing cycle. So maybe the eDRX cycle which is large than 10.24s shall be considered when we study the new measurement period on LPHAP in Inactive mode.
Inactive mode
	After receiving both NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message from the LMF via LPP [34], the UE shall be able to measure multiple (up to the UE capability specified in Clause 5.6.2.3) DL RSTD measurements, defined in TS 38.215 [4], during the measurement period  defined as:
	
Where:
-	 is the index of positioning frequency layer,
-	 is total number of positioning frequency layers, and
-	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i 
 is the measurement period for PRS RSTD measurement in positioning frequency layer i as specified below:
	 ,



As for the formulation of the legacy measurement period , we did the illustration as below:
[image: 绘图4]
Figure 2  Measurement period
In figure 2, we know that the and  and the number of positioning frequency layers is less than 4. As for the measurement period of LPHAP in Inactive state, the legacy measurement period can be used as baseline and we can define a scaling factor  related to eDRX  beyond 10.24s in the period requirement calculation.
Proposal 1: The legacy measurement period can be used as baseline and define or update a scaling factor related to eDRX in the period requirement calculation.
For  the first FFS, the basic background is that the longer value of eDRX, the lager latency. The first FFS mainly would like to reduce the latency which is fine to other companies like the agreements, however, for legacy method towards the reduction of samples, there is no conditions for it unlike the with higher SINR in this FFS and the wording “ONLY” is too aggressive. From our perspective, the first bullet shall be not discussed, on the contrary, the reduced number of samples in the agreement is more reasonable.For the application of reducing sample, the current spec.TS38.133 has two conditions RAN4 reached the agreement before:
	TS38.133 i10
 is the number of PRS RSTD measurement samples, where
-	= 1 if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and meets the following conditions:
-	PRS bandwidth is within the active BWP and 
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within [6] dB.
-	= [2] if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and does not meet the following conditions:
-	PRS bandwidth is within the active BWP and
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within [6] dB.
-	= 4 otherwise.


Based on above, we deem that the first FFS should be precluded.
Observation 1: For legacy method towards the reduction of samples, there is no conditions for it unlike the with higher SINR in this FFS and the wording “ONLY” is too aggressive.
Proposal 2: “ONLY reduced number of samples is considered with a higher SINR side condition” is too restrictive for RAN4 and it should be modified as the agreements we reached before based on the legacy method which is to reduce the latency.
	Issue 1-1-1: PRS measurement requirements
· Agreement (from GTW)
· Define requirements for normal (non-RedCap) and RedCap type of devices
· Define measurement requirements when eDRX is larger than 10.24s. FFS whether to define requirements for eDRX cycle less or equal to 10.24s
· Wayforward
· FFS whether to define requirements for eDRX <= 10.24s
· Option 1: Define requirements for eDRX <= 10.24s
· Option 2: Not to define requirements for eDRX <= 10.24s
· Option 3: Define requirements for eDRX <= 10.24s for RedCap UE, and FFS for non-RedCap UE
· Option 4: other


We support option 2, RAN4 shall not to define requirement for eDRX<=10.24s since it is out of the WID scope: Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4] , RAN4 should consider the scenarios based on the scope of WID and we shall only discuss the requirements for eDRX beyond 10.24s in RRC_Inactive state. 
Observation 2: The scope of WID only provides the eDRX cycle beyond 10.24s in RRC_Inactive state for LPHAP.
Proposal 3: RAN4 should consider the scenarios based on the scope of WID and shall only discuss the requirements for eDRX beyond 10.24s in RRC_Inactive state.

	Issue 1-1-2: Baseline for new PRS measurement requirements
· Wayforward
· FFS how to define requirements for eDRX <= 10.24s, if requirements are to be defined
· Option 1: the requirements for RRC_INACTIVE state in R17 can be reused as baseline
· Option 2: other
· FFS how to define requirements for eDRX cycle larger than 10.24s.
· Option 1: the requirements for RRC_INACTIVE state in R17 are reused as baseline
· Option 2: the requirements for eDRX cycle > 10.24 sec in Rel-18 eRedCap WI are considered
· Option 3: other



As for the first  FFS, it is related to issue 1-1-1 and we proposed that the requirements shall be considered for the eDRX is larger than 10.24s, so the first FFS should not be discussed.
Observation 3: The first FFS is related to issue 1-1-1,  the requirements shall be considered for the eDRX is larger than 10.24s, so the first FFS should not be discussed.
As for second FFS how to define requirements for eDRX cycle lager than 10.24s, option 1 is fine to us. In the current spec TS38.133 the requirements for RRC_Inactive state in R17 for positioning defined by per DRX cycle, and in this meeting we shall discuss the new requirements for RRC_Inactive state in R18 for positioning defined by per eDRX as WID mentioned, we only consider the eDRX factor based on the legacy requirements, so option 1 is more convenient and reasonable for us.
For option 2 since the existing redcap session defines the measurement of PRS, SSB, and Paging in PTW, if a worst-case is defined, which means the eDRX value is 10485.76s (about 3 hours), then there is no PRS measurement between two PTWs. If based on the requirements of the existing redcap, PRS is only measured in two PTWs with long intervals, which does not actually meet the positioning scene interval of LPHAP application scenarios.
LPHAP use case 6:
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time


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



Observation 4: The legacy requirements in RRC_Inactive state for positioning defined by per DRX, when defining the new requirements we shall consider the per eDRX.
Observation 5: If based on the requirements of the existing redcap, PRS is only measured in two PTWs with long intervals (about 3 hours), which does not actually meet the positioning scene interval of LPHAP application scenarios.
Proposal 4: The requirements for RRC_INACTIVE state in R17 are reused as baseline and the eDRX factor shall be considered.

Conclusion
The following observations and proposals are made.
Proposal 1: The legacy measurement period can be used as baseline and define or update a scaling factor related to eDRX in the period requirement calculation.
Observation 1: For legacy method towards the reduction of samples, there is no conditions for it unlike the with higher SINR in this FFS and the wording “ONLY” is too aggressive.
Proposal 2: “ONLY reduced number of samples is considered with a higher SINR side condition” is too restrictive for RAN4 and it should be modified as the agreements we reached before based on the legacy method which is to reduce the latency.
Observation 2: The scope of WID only provides the eDRX cycle beyond 10.24s in RRC_Inactive state for LPHAP.
Proposal 3: RAN4 should consider the scenarios based on the scope of WID and shall only discuss the requirements for eDRX beyond 10.24s in RRC_Inactive state.
Observation 3: The first FFS is related to issue 1-1-1,  the requirements shall be considered for the eDRX is larger than 10.24s, so the first FFS should not be discussed.
Observation 4: The legacy requirements in RRC_Inactive state for positioning defined by per DRX, when defining the new requirements we shall consider the per eDRX.
Observation 5: If based on the requirements of the existing redcap, PRS is only measured in two PTWs with long intervals (about 3 hours), which does not actually meet the positioning scene interval of LPHAP application scenarios.
Proposal 4: The requirements for RRC_INACTIVE state in R17 are reused as baseline and the eDRX factor shall be considered.
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