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Introduction
[bookmark: _Hlk510705081]RAN4 has progressed the discussion on NR positioning enhancements for the Rel-17 WID [1] at RAN4 #102-e [2] and made following agreements and listed following issues for further study related to measurement in RRC_INACTIVE, as summarized below and depicted in WF [3].
	· PRS collision
· The value of X regarding collision of other functions
· If PRS is outside initial DL BWP. 
· X=0.5ms if one or both of the serving cell and PFL is in FR1
· X=0.25ms if both the serving cell and PFL are in FR2
· If PRS is within initial DL BWP. 
· X=0
· FFS: the definition of “PRS resource” for defining the collision between PRS resource and other DL signals/channels.
· PRS collision with PDSCH
Wait for RAN1 agreement. 
· PRS measurement requirements applicability in RRC_INACTIVE state
· The PRS measurement requirements applicability in RRC_INACTIVE state regarding state transition 
· If there is state transition from RRC_INACTIVE to RRC_CONNECTED (or vice-versa) during the measurement period:
· For RSTD and PRS-RSRP(P) measurement, UE continue the measurement and measurement period can be longer without defining exact requirements.
· For UE Rx-Tx measurement, UE shall re-start the measurement after it obtains SRS configuration and TA from the serving cell.
· UE behavior for UE Rx-Tx time difference measurement under cell reselection transition 
· UE shall restart the UE Rx-Tx measurement after the cell reselection and after it obtains SRS configuration and TA from the new serving cell. 
· PRS measurement requirements applicability under cell reselection 
· Do not define exact measurement period for RSTD, PRS-RSRP and PRS-RSRPP if the cell reselection occurs during the measurement period. Add a general sentence that the measurement period requirements can be longer. 
· PRS measurement requirements applicability under cell selection 
· RAN4 not to define requirements for the case when cell selection is triggered during PRS measurement period. 
· Include applicability condition in TS 38.133: PRS measurement requirements apply provided that the cell selection procedure for the selected PLMN is not triggered during PRS measurement period. 
· PRS measurement requirements applicability under DRX change 
· If during the PRS measurement period the DRX cycle is reconfigured then the PRS measurement period can be longer. 
· SRS measurement requirements applicability in RRC_INACTIVE state
· SRS measurement period requirements in RRC_INACTIVE state 
· No gNB measurement period requirements are defined in RRC_INACTIVE state.
· SRS measurement accuracy requirements in RRC_INACTIVE state 
· The existing accuracy requirements of gNB Rx-Tx measurement and SRS-RSRP measurement in Rel-16 can be reused in RRC_INACTIVE state (i.e. no update is needed in the sections on gNB measurement accuracy requirements).
· Prioritization between SRS transmission for positioning and other UL signals/channels 
· RAN4 not to discuss prioritization between SRS transmission for positioning and other UL signals/channels (which is RAN1 scope). 
· Measurement period requirements for positioning measurement in RRC_INACTIVE state 
· Whether to support the reduced number of samples in RRC_INACTIVE state 
· Support of the reduced number of samples in RRC_INACTIVE state is UE capability
· The UE capability is under discussion in RAN1, and wait for RAN1 agreement. 
· PRS measurement requirements with reduced number of samples in RRC_INACTIVE state are applicable only for UE which supports PRS measurements with reduced number of samples.
· The requirements with reduced sample number are applicable when UE is requested by LMF to perform measurement with reduced sample number.
· FFS: PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state.
· Tavailable_PRS,i calculation for PRS measurement requirements in RRC_INACTIVE state 
Tavailable_PRS,i is the least common multiple between TPRS and DRX cycle.
· Teffct,i calculation for PRS measurement requirements in RRC_INACTIVE state 
The same approach as R16 can be used.
· How to define carrier specific scaling factor (Kcarrier_PRS) for PRS measurement requirements in RRC_INACTIVE state
· UE capabilities for PRS measurements in RRC_INACTIVE state
· Capability #1: UE not performing parallel PRS measurements (note: this is the default capability for UE supporting PRS measurements in RRC_INACTIVE state)
· Capability #2: UE performing parallel PRS measurements
· For Capability #1 UEs: 
· Update the definition of Kcarrier in 4.2.2.4 and Nlayer in 4.2.2.7 by adding one positioning frequency layer. 
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, Kcarrier_PRS equals to Nlayer + 1. 
· If Srxlev ? SnonIntraSearchP or Squal ? SnonIntraSearchQ, Kcarrier_PRS equals to Kcarrier +1. 
· For Capability #2 UEs: 
· Do not update the definition of Kcarrier in 4.2.2.4 and Nlayer in 4.2.2.7. 
· Kcarrier_PRS equals to 1. 

·  Working assumption for the PRS measurement requirements in RRC_INACTIVE state 
•	Keep the existing R16 framework and the working assumption is not needed.
· PRS processing procedure for the PRS measurement requirements in RRC_INACTIVE state
Keep the existing R16 framework for PRS processing procedure.


This contribution treats the above depicted open RAN4 issues. Furthermore, RAN4 has also received a LS from RAN1 [4] in reply to our LS [5] on applicability of PRS processing window in RRC_INACTIVE.
Discussion 
Above open issues from RAN4#102-e are discussed in this section based on [2] and [3].
PRS measurement requirements
2.1.1 	Definiton of PRS resource for the collision case 
RAN4 #102-e discussed how to define the term “PRS resource” for identifying the collision between PRS resource and other DL signals/channels [2]. The following dependencies were mentioned to determine the PRS resource length for determining the overlap with other DL signals/channels according to the agreement for PRS collision in section 1:
· the length of the PRS resource, i.e. between start and end of the PRS resocurce, includes measurement time and processing time of the PRS symbols of the same PRS occasion,
· the length of the PRS resource takes into account the PRS processing type (slot level, symbol level),  
· the length of the PRS resource includes expectedRSTD-uncertainty.
The following proposal is made.
The length of the PRS resource for determining the overlap with other DL signals/channels, includes measurement time and processing time of the PRS symbols of the same PRS occasion, takes into account the PRS processing type (slot level, symbol level) and includes expectedRSTD-uncertainty.     
2.1.2 		PRS collision with PDSCH
RAN4 #102-e discussed this matter based on following options:
	Candidate options:
· Option 1: 
· UE is not expected to receive PDSCH on PRS resources or on symbols for RF-retuning within Y symbols after a DCI. 
· Option 2: 
· PDSCH receiving is high priority than PRS in RRC_INACTIVE state and the PRS measurement period can be extended when colliding with PDSCH.  
· Option 3: 
· Wait for RAN1 agreement.



RAN4 then concluded to wait for RAN1 agreement.  
It is noted RAN1 #108-e concluded the issue and endorsed a TP to TS 38.214 in R1-2202523: 
[image: ]
Thus, TS 38.133 should specify the priority of PDSCH reception over PRS according to option 2. 
The following proposal is made.
PDSCH reception has higher priority than PRS reception in RRC_INACTIVE state and the PRS measurement period can be extended in case PRS is collides with PDSCH.  
2.1.3 	PRS measurement period requirements
RAN4 #102-e discussed whether PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state.
In our view, the work on reduced number of PRS samples should follow the work for RRC_CONNECTED state. The support of reduced PRS samples should be bound to UE capability. In our view, a UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state.
At RAN4 #102-e it was discussed whether condition #1, used for latency reduction in RRC_CONNECTED to define the condition for reduced number of AGC samples for PRS measurements, can be reused for RRC_INACTIVE. 
· Condition #1: 
· PRS bandwidth is within the active BWP and 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB
While it is true that active BWP for RRC_CONNECTED needs to be mapped to initial BWP for RRC_INACTIVE, as raised during RAN4 #102-e, accuracy requirements in RRC_INACTIVE can be based on the same side conditions, i.e. PRS is covered by the initial BWP and difference between serving and neighbour cells SS-RSRP is within 6 dB, the latter depending on deployments rather than UE’s RRC state. In our understanding performance for the same PRS bandwidths will be specified as for RRC_CONNECTED. 
Thus, to ensure balanced performance, the side conditions should be aligned to RRC_CONNECTED state as the conditions should be same and not depend on UE’s RRC state.
The following proposal is made.
A UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state. To ensure balanced performance, side conditions in RRC_INACTIVE should be aligned to RRC_CONNECTED state.  
2.1.4 	Applicability of PRS processing window in RRC_INACTIVE
An LS from RAN1 [4] is received at RAN4 #103-e. RAN4 had asked if the PRS processing window defined for PRS measurement outside of measurement gap can be applied for PRS measurement for RRC_INACTIVE state. RAN1 decided the PRS processing window is not supported in RRC_INACTIVE state in Rel-17.
RAN4 #101bis-e discussed the open issue how to calculate Tavailable_PRS,i capturing following options in [6].
	Candidate options:
· Option 1: (CATT, CMCC, OPPO, Ericsson)
· Tavailable_PRS,i could be the least common multiple between TPRS and DRX cycle.
· Option 2: (Huawei)
· Tavailable_PRS,i for Inactive state measurement is defined as the LCM of Tprs, measurement window periodicity and DRX cycle.


As RAN1 confirmed in their reply [4] that the PRS processing window is not supported in RRC_INACTIVE, option 1 selected at RAN4 #102-e is confirmed.
The following proposal is made.
RAN4 to keep the definition for Tavailable_PRS,i as the least common multiple between TPRS and DRX cycle for RRC_INACTIVE.
Conclusion
In this contribution, we provide our view on open issues related to positioning measurement support for RRC_INACTIVE state. Following proposals are made:
1. The length of the PRS resource for determining the overlap with other DL signals/channels, includes measurement time and processing time of the PRS symbols of the same PRS occasion, takes into account the PRS processing type (slot level, symbol level) and includes expectedRSTD-uncertainty.
1. PDSCH reception has higher priority than PRS reception in RRC_INACTIVE state and the PRS measurement period can be extended in case PRS is collides with PDSCH.  
1. A UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state. To ensure balanced performance, side conditions in RRC_INACTIVE should be aligned to RRC_CONNECTED state.    
1. RAN4 to keep the definition for Tavailable_PRS,i as the least common multiple between TPRS and DRX cycle for RRC_INACTIVE.
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5.1.6.5 PRS reception procedure
---Start of TP for TS38.214--- -

The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels
than the reception of DL PRS.





