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Introduction
In last RAN3 e-meeting, companies discussed some aspects related to UE transiting into RRC Inactive state during an on-going positioning session. The following points were retained:
[bookmark: _Hlk85363745]If UL positioning in RRC_INACTIVE state is supported, in CU-DU split case, gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state.
The following solutions will be considered when the UE resumes in a new node in response to RAN paging for pending NRPPa message at the anchor node.
Option 1: The last serving node notifies the LMF by a failure message with the new serving cell and proper cause. The LMF re-sends the NRPPa message to the new serving node. 
Option 2: The last serving node forwards the NRPPa message or positioning related information to the new serving node via Retrieve UE context retrieve procedure. Further details are FFS.
Support of both options 1&2 is not precluded
The following options for ongoing positioning session handling when UE enters inactive are discussed:
Option 1: the gNB is aware of the ongoing positioning session, so not to send the UE to inactive state.
Option 2: failure message from gNB to LMF with proper cause values.
To be continued...

We provide our views on the above discussion points as well as some proposals regarding mobility in inactive state.
Discussion 
Positioning with UE in RRC_INACTIVE
During a UE-associated positioning procedure transported over NG-AP, such as the Positioning Information Exchange, the positioning procedure will require the establishment of a UE-associated signalling. When the UE transits to RRC_INACTIVE state, or is put to RRC_INACTIVE state by the serving gNB (in the latter case for gNB implementation reasons), the positioning session will fail.
From TS 38.300 we can read:
9.2.2      Mobility in RRC_INACTIVE
9.2.2.1   Overview
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.
Some proposals have been proposed in relationship with this aspect:
· Point#1: gNB-CU (i.e., termination point of NRPPa) should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state within the last serving RAN
This option [1] indicates the gNB not to release the UE SRS resources when UE goes to RRC_inactive in the same node it is camped in. But from the current specification text above, a NG-RAN cannot know in principle if the Inactive UE is going to resume in the same node or reselect in a totally different node in the RNA. In that case, it does not seem appropriate to keep the positioning session running and active when there is no UE in the last serving node. A failure of the UE associated positioning procedures should happen to avoid the waste of network resources. This is discussed in the next point.
· Point#2: Sending a failure cause to LMF (UE context released/deleted)
This is simple and straightforward solution to put into practice [2]. The gNB sends a failure message to LMF indicating that UE context has moved or been deleted. If LMF sees after a need for a new request or more reporting from the UE, then it can restart the NRPPa procedure. The gNB will then page UE to enter RRC-Connected state.
Overall, this option avoids the waste of resources and does not put constraints on gNB implementation when it comes to the handling of RRC Inactive (which is up to vendor specific implementation). Another aspect that has been discussed is what will happen when, in case of Xn connectivity, if the UE re-selects in a new node in the RNA?
· Point#3: The last serving node forwards the NRPPa message or positioning related information to the new serving node via Retrieve UE context retrieve procedure. Further details are FFS. Signalling new cell ID to LMF in Positioning information Response can be considered as well.
If the case of using the Retrieve UE Context procedure, we see some benefits in sending the UE SRS configuration [1] and previous gNB measurements [3] during the context fetch procedure so that: 1) they will not be wasted and 2) the gNB measurements can help the UL SRS re-configuration at new node. 
In fact, the new gNB can discard or refine the requested SRS characteristics using the measurement results or others information from the previous node. For example, the new gNB may remove some of the spatial relations from the previous gNB/TRP if the UL SRS RSRP measured by that certain TRP is weaker; and may include spatial relations from other TRP depending upon analyzing UL AoA results when the UE is moving towards a new TRP. In fact, the SRS configuration could be inappropriate at the new gNB to configure the UE, since they are related to the previous gNB “view-point”. Signalling the previous measurements to the new node can help the new gNB deciding if to reuse the previous SRS characteristics, or to choose a new configuration for the UE. We note that this follow the similar principle we have for mobility.
Observation: Signalling the previous measurements to the new node can help the new gNB deciding if to reuse the previous SRS characteristics, or to choose a new configuration for the UE. We note that this follows the similar principle we have for mobility.
The previous node can also inform the LMF in the POSITIONING INFOMRATION RESPONSE or FAILURE, that the serving cell has changed. In case this indication is sent in the failure message, it can be added as new cause value “serving cell changed”.
Based on the above, we propose the following:
Proposals:
1. There is no need to keep the UE SRS resources in the same serving gNB when the UE goes to RRC_INACTIVE mode
2. Add a new cause value “UE context released or deleted”
3. During RRC_INACTIVE UE mobility, when the UE reselects in a new gNB, the serving gNB forwards the UE Requested SRS characteristics, Routing ID and available positioning measurements
4. Add a new cause value “serving cell changed” from source node to LMF 

Regarding proposal 3, an alternative that would avoid many Xn specification impacts, is to include the UE positioning measurements in the inter-node message RRC Context IE. The target gNB, when decoding the container to generate the new RRCConfiguration for the UE, can also get the positioning measurements if they are included in the sourceConfig (UE’s configuration in source cell). 

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL

Proposal 5: The UE positioning measurement can be added to the RRC Context IE (e.g. sourceConfig) to keep XnAP impacts to a minimum and support UE mobility. A LS can be sent to RAN2 asking about feasibility
Another aspect that was raised in previous meeting is whether some assistance information can be sent from LMF, such as Deferred Positioning periodicity. According to [4], with the period of deferred positioning, the gNB can be aware of the activity of the UE and decide whether to release the UE into RRC_INACTIVE. Furthermore, if the gNB decides to release the UE into RRC_INACTIVE, the gNB can configure suitable CG-SDT resource for the UE according to the period of deferred positioning.
Proposal 6: RAN3 to support signalling the Deferred Positioning periodicity from LMF to gNB
We propose below in the annex a TP to the NRPPa BL CR a new CR to XnAP for endorsement in [5].
3	Conclusion
In this contribution, we proposed the following  
Observation: Signalling the previous measurements to the new node can help the new gNB deciding if to reuse the previous SRS characteristics, or to choose a new configuration for the UE. We note that this follows the similar principle we have for mobility.
Proposals:
1. There is no need to keep the UE SRS resources in the serving gNB when the UE goes to RRC_INACTIVE mode
2. Add a new cause value “UE context released or deleted”
3. During RRC_INACTIVE UE mobility, when the UE reselects in a new gNB, the serving gNB forwards the UE Requested SRS characteristics, Routing ID and available positioning measurements
4. Add a new cause value “serving cell changed” from source node to LMF 
5. The The UE positioning measurement can be added to the RRC Context IE (e.g. sourceConfig) to keep XnAP impacts to a minimum and support UE mobility. A LS can be sent to RAN2 asking about feasibility 
6. RAN3 to support signalling the Deferred Positioning periodicity from LMF to gNB
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5	TP to NRPPa BL CR

***************************Beginning of change in TS 38.455*******************************
[bookmark: _Toc51775994]9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by LMF to request positioning information.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.27
	
	YES
	ignore

	Deferred Positioning Peridocity
	O
	
	9.2.x7
	Corresponds to the UE Reporting Information
	YES
	ignore



***************************Skip to next change*******************************
9.2.x7 Deferred Positioning Peridocity (FFS)
This IE contains the UE Reporting Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Reporting Amount
	M
	
	ENUMERATED (
ra1, ra2, ra4, ra8, ra16, ra32,
ra64, ra-Infinity)
	

	Reporting Interval
	M
	
	ENUMERATED (
noPeriodicalReporting, ri0-25,
ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64)
	



***************************Skip to next change*******************************
[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 context released/deleted, serving cell changed)
	

	>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 context released
	UE context has been released or deleted from the NG-RAN node.

	Serving cell changed
	The serving cell has changed



	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-context-released-deleted,
	Serving-cell-change

}

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