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1 Introduction
The Rel-17 New WID on NR Positioning Enhancements has the following objectives on positioning in INACTIVE  [1] 
	· Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 

· Support of UE positioning measurements for UEs in RRC_INACTIVE state

· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state

Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:

· UL and DL+UL NR positioning methods

· Support of gNB positioning measurements for UEs in RRC_INACTIVE state


During RAN2#113-bis-e [2], the following agreements were made:

	Agreements:
WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers. i.e. RAN2 do not specify a restriction on message type.
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).

FFS if RRC state is exposed to LPP.


In this contribution we discuss the procedures for reporting of measurements/location estimates using SDT when in RRC INACTIVE.
2 Discussion
2.1 Reporting of measurements/location estimates in INACTIVE
For DL-based positioning in INACTIVE, SDT can be used for sending measurement reports/location estimates given its benefits related to low signaling overhead, low latency and flexibility in uplink data transmission occasions. With SDT, the UE can use either RACH resources (e.g. MSG-A in 2-step RACH or MSG-3 in 4-step RACH) or CG resources (e.g. configured when transitioning to INACTIVE or upon sending RRCResumeRequest) for sending the data in UL when in INACTIVE. The Rel-17 SDT framework can support the forwarding of RRC and NAS messages using SRB2 configured for SDT for use during INACTIVE. 

Observation 1:   
NAS messages can be sent by UE when in INACTIVE using SDT-SRB2 
The configured SDT-SRB2 can be resumed when the NAS message containing measurement reports/location estimates is generated and arrives from higher layer in UE. The NAS message in SDT-SRB2 can then be multiplexed with PDUs in other SDT-DRBs, after applying LCP procedure. For transmitting the NAS messages using SDT-SRB2, the security context/keys received and stored when transitioning to INACTIVE can be used when resuming the SRB2.   
In the SDT framework, the network can configure a data volume threshold associated with the size of the PDUs to be carried in UL using SDT-DRBs and SDT-SRBs [3]. In the case of UE-based positioning (e.g. MO-LR), the LCS request message generated by the LCS client may need to be sent from UE to network when the UE is in INACTIVE. Similarly, the LPP messages such as LPP ProvideCapabilities or LPP RequestAssistanceData may require transmission to the network when in INACTIVE. 
In these scenarios, clearly when the gNB configures SDT-SRB2 in the UE, any of the LCS and LPP messages can be sent in the first SDT transmission (e.g. via MSG-A, MSG-3 or CG) provided that the size of the NAS messages carrying the LCS/LPP payload is within the data volume threshold configured by gNB. The LCS/LPP messages do not impose any restrictions on whether the messages can be sent in UL but rather it is up to gNB to decide on the UL transmission using SDT based on the configuration of data volume threshold.  
Observation 2:   
LPP messages (e.g. LPP ProvideLocationInformation) and LSC messages can be sent by UE to LMF when in INACTIVE using SDT-SRB2, subject to data volume threshold
In the last RAN2#113-bis-e meeting [2], a working assumption was made that any uplink LCS or LPP message can be transported in RRC_INACTIVE subject to the data volume threshold configured in AS layers. Since SDT framework provides the support for handling the transmission of NAS messages (e.g. carrying LCS/LPP messages) in UL, the working assumption can be confirmed. 

 Proposal 1:  
Confirm working assumption as agreement that any uplink LCS or LPP messages (e.g. ProvideLocationInformation) can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers
It is important to observe that configuration of data volume threshold for SDT does not imply that the higher layer positioning accuracy requirement can be changed to support only low accuracy when in INACTIVE. On the contrary, the SDT configuration in the UE can be used for determining solutions for optimizing reporting such that the UE in INACTIVE can send the LPP messages carrying the measurement reports/location estimates to LMF while maintaining the same positioning accuracy as that achieved when in CONNECTED. In essence, SDT can be used for carrying LPP messages transparent to or regardless of the positioning accuracy. One example can be positioning of a stationary sensor where the accuracy requirement may not change between CONNECTED and INACTIVE state of the sensor. The data volume threshold simply depends on implementation of the network and the mode of reporting (i.e., use SDT during INACITVE or report during CONNECTED) can be selected by the network. 
Proposal 2: 
Support transmission of measurement reports/location estimates with SDT-SRB2 from UE to LMF when in INACTIVE regardless of the positioning accuracy requirement
For ensuring that a suitable data volume threshold is configured for SRB2 for carrying measurement report/location estimates in NAS message, the UE can indicate the size of the positioning information during configuration of SDT-SRB2. The network can then configure the data volume threshold with the awareness of size of positioning information. 

Proposal 3:  
Support transmission of an indication from UE to gNB to indicate the size of LPP message (e.g. containing measurement reports/location estimates) for ensuring suitable data volume threshold is configured when using SDT-SRB2
In the case when the size of the NAS/LPP message containing the positioning information (i.e. measurement report/location estimate) increases above the configured data volume threshold, the UE can request the gNB for resource grant (e.g. in BSR) in the first SDT transmission. The network can then decide on whether to allocate the resource grant for transmission in SDT or to transition the UE to CONNECTED (e.g. in RRC Resume message) for transmitting the LPP message. 

Segmentation of LPP message

When the payload size of measurement reports/location estimates is relatively small, the UE can continue to perform measurements and send the positioning information while remaining in INACTIVE. However, it may be possible that the configured SDT data volume threshold is restricted, or the allocated resource grant may not be large enough to carry the generated measurement report. 
For transmitting larger payload sizes, the UE can segment and send the measurement reports/location estimates sequentially using SDT with proper identifiers such that the received data can be assembled either at RAN or LMF. 

The number of segments can be determined by UE either on its own or with LMF/gNB assistance based on the positioning latency requirement and the configured data volume threshold. The UE can then send the different segments sequentially using SDT such that the total positioning information can be sent within the latency requirement while adhering to the data volume threshold for each segment. 
Proposal 4:  
Support segmentation and transmission of segments of positioning information (i.e. LPP messages with suitable identifiers) over multiple SDT transmissions 
Configured Grant for sending periodic/semi-persistent reports with SDT 

In IIoT scenarios multiple UEs operating in INACTIVE could be contending for resources for sending the measurement reports. In these scenarios, the network can configure the UEs with reporting occasions and resource grants (i.e. common or CG) to send the measurement reports either periodically or based on event triggers (e.g. change in RSTD or RTT). 
The UEs can also be configured with a criteria (e.g. based on priority, RSRP measurement) for determining the grants from a common pool such that resources can be accessed with low latency and without collisions when sending the measurement reports. 

Alternatively, the UE can be configured to select the type of measurement report containing either rich or simple measurements based on the availability of resource grants/CG.

When configured with CG for SDT, the periodicity of the CG can be aligned with the periodic/semi-persistent reporting occasions upon making PRS measurements in INACTIVE. For supporting this, the UE can indicate to gNB (e.g. in RRC signalling) the information on start timing, measurement duration and reporting periodicity for determining the timing for sending the measurement reports/location estimates.

Proposal 5: 
Support configuration of CG for SDT with parameters (e.g. periodicity) aligned with measurement reporting occasions in INACTIVE

UE-based positioning in INACTIVE

For UE-based positioning (e.g. for MT-LR or deferred MT-LR), depending on the latency requirement, it can be more efficient to not require the UE to report its location immediately, possibly for power-conservation purposes. In this case, the UE can buffer the location estimates while in INACTIVE and report buffered multiple location estimates along with time stamps when the UE returns to RRC CONNECTED or at a certain location scheduled time T. Thus, the procedure for handling location reporting for UE-based positioning during INACTIVE should also be discussed.
Observation 3: 
For UE-based positioning configured with relaxed latency requirement or scheduled location time, immediate location reporting is not needed while the UE is in INACTIVE
Proposal 6:  
For UE-based positioning, support transmission of multiple buffered location estimates determined in INACTIVE after transitioning to RRC CONNECTED 

Conclusion

In this contribution, the following observation were made on: 

Observation 1:   
NAS messages can be sent by UE when in INACTIVE using SDT-SRB2 
Observation 2:   
LPP messages (e.g. LPP ProvideLocationInformation) and LSC messages can be sent by UE to LMF when in INACTIVE using SDT-SRB2, subject to data volume threshold
Observation 3: 
For UE-based positioning configured with relaxed latency requirement or scheduled location time, immediate location reporting is not needed while the UE is in INACTIVE
Based on these observations, the following conclusions were made:
Proposal 1:  
Confirm working assumption as agreement that any uplink LCS or LPP messages (e.g. ProvideLocationInformation) can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers
Proposal 2: 
Support transmission of measurement reports/location estimates with SDT-SRB2 from UE to LMF when in INACTIVE regardless of the positioning accuracy requirement
Proposal 3:  
Support transmission of an indication from UE to gNB to indicate the size of LPP message (e.g. containing measurement reports/location estimates) for ensuring suitable data volume threshold is configured when using SDT-SRB2
Proposal 4:  
Support segmentation and transmission of segments of positioning information (i.e. LPP messages with suitable identifiers) over multiple SDT transmissions 
Proposal 5: 
Support configuration of CG for SDT with parameters (e.g. periodicity) aligned with measurement reporting occasions in INACTIVE

Proposal 6:  
For UE-based positioning, support transmission of multiple buffered location estimates determined in INACTIVE after transitioning to RRC CONNECTED 
References

[1] RP-210903, New WID on NR Positioning Enhancements, Intel, Mar 2021

[2] RAN2 chairman notes RAN2#113-bis-e, April 2021

[3] RAN2 chair notes RAN2#113-e, January 2020

[3]
3GPP TR 38.857 Study on NR Positioning Enhancements (Release 17), v2.0.0 Mar 2021

1/4


