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1. Introduction
In last RAN3 meeting, it was agreed that the existing NGAP signalings are reused for the AMF to request the RRC Inactive transition report to the NG-RAN. The RRC INACTIVE TRANSITION REPORT message was also defined newly to report to the AMF the current RRC state and location information of the UE. However, there is one unclear point when the NG-RAN receives the request for the RRC Inactive transition report from the AMF. In this contribution, we examine this issue and then provide our view on it.
2. Discussion
In last RAN3 meeting, it was agreed that a new indication is included into the existing NGAP signalings for AMF to request the RRC Inactive transition report to the NG-RAN [1]. Based on the value of the new indication, the NG-RAN decides whether to send the current RRC state of the UE to the AMF when the UE enters or leaves RRC_INACTIVE state. The RRC INACTIVE TRANSITION REPORT message is also defined newly to report to the AMF the current RRC state and location information of the UE.
However, there is one unclear point when the NG-RAN receives the request for the RRC Inactive transition report from the AMF. In TS 23.502, the SA2 considers that this procedure is triggered per UE by AMF as follows [2]:

	Clause 4.8.3 in TS 23.502 [2]:
…
4.8.3
N2 Notification procedure

This procedure is used by an AMF to request the NG-RAN to report RRC state information, when the target UE is in CM-CONNECTED state. When AMF has requested reporting of subsequent state changes, the need for the NG-RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF sends a cancel indication. This procedure may be used for services that require RRC state information (e.g. 5GC MT control and paging assistance, O&M and collection of statistics), or for subscription to the service by other NFs.

Reporting of RRC state transitions can be requested per UE by AMF. Continuous reporting of all RRC state transitions can be enabled by operator local configuration.
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Figure 4.8.3-1: RRC state transition notification

1.
The AMF sends a UE State Transition Notification Request message to the NG-RAN. The UE State Transition Notification Request message shall identify the UE for which notification(s) are requested, and may contain a reporting type. The reporting type either indicates subsequent state transitions shall be notified at every RRC state transition (i.e., from RRC Connected state to RRC Inactive state, or from RRC Inactive to RRC Connected state), or it indicates Single RRC-Connected state notification.

Editor's note:
This request can either be sent as an indication when the UE context is established towards RAN, or after the UE context has been established. Details concerning N2 messages and the information contained in these messages will be aligned with RAN WG3.

2.
The NG-RAN sends the UE Notification message to report the current RRC state for the UE (i.e. RRC Inactive state or RRC Connected state). The current UE location information (i.e. TAI + Cell Identity) is always included when RRC state information is reported.
2b.
When the AMF has requested reporting about subsequent state transitions, the NG-RAN sends subsequent UE Notification messages to the AMF at every RRC state transition until the UE transitions to CM-IDLE or NG-RAN receives a Cancel UE State Notification message from the AMF.


When the AMF has requested reporting for Single RRC-Connected state notification and UE is in RRC-Connected state, the RAN sends one UE Notification message but no subsequent messages. If UE is in RRC-Inactive state, the RAN sends one UE Notification message plus one subsequent UE Notification message when RRC state transits to RRC-Connected.

3.
The AMF can send a Cancel UE State Notification message to inform the NG-RAN that it should terminate notifications for a given UE. This message should only be used when notification(s) about subsequent state transitions was requested at every RRC state transition.

Editor's note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

…


As highlighted one above, when the reporting request is received, the NG-RAN sends to the AMF the UE NOTIFICATION message containing the current RRC state and location information for the UE. In TS 38.413, this UE NOTIFICATION message can be mapped to the RRC INACTIVE TRANSITION REPORT message. Therefore, when the indication for the reporting request is included into the corresponding NGAP signaling, the NG-RAN sends the RRC INACTIVE TRANSITION REPORT message to the AMF. For the UE Context Modification procedure, however, the UE CONTEXT MODIFICATION RESPONSE message, the RRC state IE is also included as follows:

	Clause 9.2.2.8 in TS 38.413 [3]:
…
9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the NG-RAN node to confirm the performed UE context updates.
Direction: NG-RAN node ( AMF

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M

9.3.1.1
YES

reject

AMF UE NGAP ID
M
9.3.3.1
YES

ignore
RAN UE NGAP ID
M
9.3.3.2
YES
ignore
RRC State
O
9.3.1.92
YES
ignore
Criticality Diagnostics
O
9.3.1.3
YES
ignore

…


This means that when the reporting request is received, the NG-RAN informs the AMF of the current RRC state for the UE by using the UE CONTEXT MODIFICATION RESPONSE message. This seems to be not aligned with other relevant procedures (i.e., Initial Context Setup, Handover Request, and Path Switch) and SA2’s view.
Proposal 1: It is proposed to remove the RRC state IE in the UE CONTEXT MODIFICATION RESPONSE message.
According to TS 23.502, even if the AMF is informed of the current RRC state for the UE by the CONTEXT MODIFICATION RESPONSE message, the current UE location information should be also provided to the AMF. However, this information is still missing in the tabular of the CONTEXT MODIFICATION RESPONSE message.
Proposal 2: If Proposal 1 is not agreed, it is proposed to add the UE location information IE in the UE CONTEXT MODIFICATION RESPONSE message.
In addition, if Proposal 2 is agreed instead of Proposal 1, the same principle should apply to other relevant procedures (i.e., Initial Context Setup and Handover Request). In other words, when the reporting request is included into the INITIAL CONTEXT SETUP REQUEST or HANDOVER REQUEST message, the NG-RAN must be able to report to the AMF the current RRC state and location information for the UE by using the response message (i.e., INITIAL CONTEXT SETUP RESPONSE or HANDOVER RESPONSE).
Proposal 3: If Proposal 1 is not agreed, it is proposed to add the UE location information IE and the RRC state IE in the INITIAL CONTEXT SETUP RESPONSE or HANDOVER RESPONSE message.
Proposal 4: It is proposed to agree the text proposal for Alternative #1 or #2 in the appendix of this contribution.
3. Conclusion
In this contribution, we focused on the remaining issues related to RRC inactive transition report procedure and provided our view on it. The following proposal is kindly suggested to RAN3:

Proposal 1: It is proposed to remove the RRC state IE in the UE CONTEXT MODIFICATION RESPONSE message.
Proposal 2: If Proposal 1 is not agreed, it is proposed to add the UE location information IE in the UE CONTEXT MODIFICATION RESPONSE message.

Proposal 3: If Proposal 1 is not agreed, it is proposed to add the UE location information IE and the RRC state IE in the INITIAL CONTEXT SETUP RESPONSE or HANDOVER RESPONSE message.
Proposal 4: It is proposed to agree the text proposal for Alternative #1 or #2 in the appendix of this contribution.
4. References

[1] R3-183880, “(TP for NR BL CR for TS 38.413): RRC Inactive Transition Report,” Samsung, July, 2018.
[2] TS 23.502, “Procedures for the 5G System; Stage 2,” v.15.1.0.
[3] R3-184387, “Baseline CR for TS 38.413 covering agreements of RAN3#AH1807,” Nokia, July, 2018.
5. Appendix : Text proposal to TS 38.413
This appendix provides the Text proposal to TS 38.300 based on the proposals of this contribution.
----------------Start of the Alternative #1---------------
9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the NG-RAN node to confirm the performed UE context updates.
Direction: NG-RAN node ( AMF

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	
	
	
	
	
	
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


----------------End of the Alternative #1---------------
----------------Start of the Alternative #2---------------
9.2.2.2
INITIAL CONTEXT SETUP RESPONSE

This message is sent by the NG-RAN node to confirm the setup of a UE context.
Direction: NG-RAN node ( AMF

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	PDU Session Resource Setup Response List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Setup Response Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Setup Response Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Response Transfer IE specified in subclause 9.3.4.2.
	-
	

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Setup Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Unsuccessful Transfer IE specified in subclause 9.3.4.16.
	-
	

	RRC State
	O
	
	9.3.1.92
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.27
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


[Unchanged text skipped]
9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the NG-RAN node to confirm the performed UE context updates.
Direction: NG-RAN node ( AMF

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	RRC State
	O
	
	9.3.1.92
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.27
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


[Unchanged text skipped]
9.2.3.5
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target NG-RAN node to inform the AMF about the prepared resources at the target.

Direction: NG-RAN node ( AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	Allocated at the target NG-RAN node.
	YES
	ignore

	PDU Session Resource Admitted List
	
	1
	
	
	YES
	ignore

	>PDU Session Resource Admitted Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Handover Request Acknowledge Transfer
	M
	
	OCTET STRING
	Containing the Handover Request Acknowledge Transfer IE specified in subclause 9.3.4.11.
	-
	

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Handover Resource Allocation Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the Handover Resource Allocation Unsuccessful Transfer IE specified in subclause 9.3.4.19.
	-
	

	Target to Source Transparent Container
	M
	
	9.3.1.21
	
	YES
	reject

	RRC State
	O
	
	9.3.1.92
	
	YES
	ignore

	User Location Information
	O
	
	9.3.1.27
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


----------------End of the Alternative #2---------------[image: image2.png]
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