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1	Introduction
RAN3’s last meeting agreements on RRC Inactive state positioning are:
RAN3 to wait for RAN2 progress on the first bullet “DL NR positioning methods and RAT-independent positioning methods”
LMF awareness of UE release, LMF awareness that UE is in inactive state, NAS delivery is pending RAN2, but may impact RAN3
Meanwhile, RAN2 has made the following agreements:
Agreements:
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE UL and DL positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning.

We provide in below our views on the above agreements, in light with our previous contribution in [1].
2	Discussion 
The RAN2 agreements clearly state that UE’s RRC state information is not exposed to the LMF for both UL/DL positioning. This is in-line with the definition given to a UE in RRC_INACTIVE state, where it stays in CM_CONNECTED mode from 5GC’s point of view and the gNB can send the UE to inactive state without notifying the 5GC or the LMF.
Observation 1: As per the definition, UE RRC state information is not exposed explicitly to LMF
However, when the LMF has sent a positioning message to the gNB, using a Downlink UE Associated NRPPa Transport procedure, and the requested measurements cannot or can no longer be reported by the NG-RAN node due to the UE transitioning to Inactive state, then the gNB will send a failure message as a response to the requested procedure form LMF. If we take the E-CID procedures - being UE-associated - as example, below we have the following situations:
1) The gNB would send a NRPPa E-CID MEASUREMENT INITIATION FAILURE (in case of on-demand – Figure 1). This can also happen when RAN Paging Inactive fails.
2) The gNB would send the NRPPa E-CID MEASUREMENT FAILURE INDICATION (for periodic measurements – Figure 2). This can also happen when gNB has initiated UE transition to Inactive/Idle state due to e.g. inactivity timer in gNB elapses.
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Figure 1: Sending an E-CID MEASUREMENT INITIATION FAILURE message when the UE turned to Inactive in case of on-demand request
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Figure 2: Sending an E-CID MEASUREMENT FAILURE INDICATION message when the UE turned to Inactive in case of periodic measurements reporting
Considering that the case can happen for all positioning sessions, the gNB would send a failure message to LMF, due to UE entering Inactive state, or gNB deciding to move the UE to that state because of specific reasons.
Observation 4: The gNB would send a failure message to LMF when UE enters RRC-Inactive during an on-going positioning session.  
Since NG-AP does not differentiate between CM-CONNECTED with RRC_CONNECTED or with RRC_INACTIVE, LMF cannot know that the UE has turned to inactive and how to proceed with the measurement; whether it needs to trigger a new measurement session or wait, and for how long? If LMF sees need for more measurements reporting, it can restart NRPPa procedure. The gNB will then page UE to enter RRC-Connected and a new measurement session can start. An indication is needed to let the LMF know that the UE cannot report any measurement due to being in inactive mode. This can allow for a smarter decision at the LMF side for the next action to take (e.g.: wait longer, adjust the periodicity of the measurements report, other potential optimized actions, etc.)
Proposal 1: In order to allow LMF for a smart decision when the UE goes into RRC_INACTIVE during on-going measurement session, an indication is needed to be reported to the LMF during the failure messages
A simple way is to add a new cause value that indicates the cause being the UE having transitioned to Inactive. 
In the same spirit, when the UE is released to RRC IDLE state, the LMF would benefit from knowing that the positioning request failed because the UE has been released to IDLE mode and then wait for further signalling from UE via LPP, for example, before it triggers again the NRPPa request.
Proposal 2: Define two new cause values in NRPPa Cause: “UE in RRC_INACTIVE state” and “UE context released”.

We propose below in the annex a TP to the NRPPa BL CR.
3	Conclusion
In this contribution, we have observed and proposed the following  
Observation 1: As per the definition, UE RRC state information is not exposed explicitly to LMF
Observation 2: The gNB would send a failure message to LMF when UE enters RRC-Inactive during an on-going positioning session.  
----
Proposal 1: In order to allow LMF for a smart decision when the UE goes into RRC_INACTIVE during on-going measurement session, an indication is needed to be reported to the LMF during the failure messages.
Proposal 2: Define two new cause values in NRPPa Cause: “UE in RRC_INACTIVE state” and “UE context released”.
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5	TP to NRPPa BL CR

***************************Beginning of change in TS 38.455*******************************
[bookmark: _Toc64447671]9.2.1	Cause
The purpose of the cause information element is to indicate the reason for a particular event for the whole protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, Requested Item not Supported, Requested Item Temporarily not Available,
..., UE in RRC_INACTIVE state, UE context released)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Unspecified,
Abstract Syntax Error (Falsely Constructed Message),
...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Unspecified,
...)
	



The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the concerned capability is missing. On the other hand, "not available" cause values indicate that the concerned capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Radio Network Layer related

	Requested Item not Supported
	The NG-RAN node does not support the requested measurement object, or cannot provide the requested information item.

	Requested Item Temporarily not Available
	The NG-RAN node can temporarily not provide the requested measurement object or information item.

	UE in RRC_INACTIVE state
	The NG-RAN aborted the action due to the UE entering RRC_INACTIVE state.

	UE context released
	UE context has been released and UE entered RRC IDLE state.



	Protocol cause
	Meaning

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerned criticality indicated "reject" (see sub clause 10.3)

	Abstract Syntax Error (Ignore and Notify)
	The received message included an abstract syntax error and the concerned criticality indicated "ignore and notify" (see sub clause 10.3)

	Abstract syntax error (falsely constructed message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences (see sub clause 10.3)

	Message not Compatible with Receiver State
	The received message was not compatible with the receiver state (see sub clause 10.4)

	Semantic Error
	The received message included a semantic error (see sub clause 10.4)

	Transfer Syntax Error
	The received message included a transfer syntax error (see sub clause 10.2)

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related



	Miscellaneous cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.




***************************Skip to next change*******************************

CauseMisc ::= ENUMERATED {
	unspecified,
	...
}

CauseProtocol ::= ENUMERATED {
	transfer-syntax-error,
	abstract-syntax-error-reject,
	abstract-syntax-error-ignore-and-notify,
	message-not-compatible-with-receiver-state,
	semantic-error,
	unspecified,
	abstract-syntax-error-falsely-constructed-message,
	...
}

CauseRadioNetwork ::= ENUMERATED {
	unspecified,
	requested-item-not-supported,
	requested-item-temporarily-not-available,
	...,
	UE-in-RRC-INACTIVE-state, 
	UE-context-released

}

***************************End of change in TS 38.455*******************************
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