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1. Introduction
At the RAN3 Ad-Hoc of 1807, CRs were agreed for the basic functionality of coexistence between RRC inactive and dual connectivity, which enable to keep the SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources.
The solution also introduced (in)activity reporting from the secondary RAN node to the master, which is required in some scenarios both for triggering the transition to inactive and the transition to connected. However, no control of this reporting was included.
In this contribution, we will discuss the topic of reporting control and provide a stage 3 text proposal.
2. Discussion of reporting control for (in)activity over Xn
At the RAN3 Ad-Hoc of 1807, CRs were agreed for the basic functionality of coexistence between RRC inactive and dual connectivity, which enable to keep the SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources [1,2].
The solution also introduced (in)activity reporting from the secondary RAN node to the master, which is required in some scenarios both for triggering the transition to inactive and the transition to connected. However, no control of this reporting was included. The reporting can currently happen at three levels (UE, PDU Session or QoS flow), where in theory any combination of the three (even none) can be carried in a single message.

In this regard, it should be first mentioned that this function can be used for other functions e.g. bearer management. For the inactive case the UE level reporting may be sufficient, but in other use cases, it is useful to provide reporting of specific PDU sessions or even QoS flows. The secondary node is however not necessarily aware of the granularity required by the application in the master. Also, the required granularity may change depending on the UE configuration including bearer types.
Observation 1: The secondary node is not necessarily aware of the granularity required by the master, and this may not be static.

A second point is that inactivity reporting control was agreed for E1 in the last meeting also [3]. Here the level can be chosen to be one of [DRB, PDU Session or UE Session]. It seems inconsistent if there is reporting control over E1 and not over Xn, i.e. it is not clear why we should fully rely on OAM between RAN nodes and not between CU-CP and CU-UP. 
Observation 2: It seems logical to have both Xn and E1 control of inactivity reporting, including granularity.
Comparing the granularity options offered, we see that:
Xn: Any combination of UE, PDU Session or QoS Flow level

E1: Choice between UE, PDU Session, or DRB level

One simple option is just to align Xn with E1, both in the reporting control, and in the granularity available (as well as report structure, i.e. choice).

Therefore,
Proposal 1: The MN should be able to request reports including granularity of reports based on the E1 functionality.
A stage 3 text proposal is provided in the Annex. Note that in this text, the options are aligned with E1 above, except that if PDU Session granularity is selected, activity on QoS flows is also aligned. This may not be necessary since not supported in E1.
Proposal 2: Agree the TP for TS 38.423 in the Annex.
3. Conclusions

Observation 1: The secondary node is not necessarily aware of the granularity required by the master, and this may not be static.

Observation 2: It seems logical to have both Xn and E1 control of inactivity reporting, including granularity.

Proposal 1: The MN should be able to request reports including granularity of reports based on the E1 functionality.

Proposal 2: Agree the TP for TS 38.423 in the Annex.
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Annex: Text Proposal for TS 38.423
8.3.11
Activity Notification

8.3.11.1
General

The purpose of the Activity Notification procedure is to allow an NG-RAN node to send notification to another NG-RAN node concerning user data traffic activity for the UE or of already established DRBs or PDU sessions. The procedure uses UE-associated signalling.

8.3.11.2
Successful Operation
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Figure 8.3.11.2-1: Activity Notification
NG-RAN node1 initiates the procedure by sending the ACTIVITY NOTIFICATION message to NG-RAN node2. 

The ACTIVITY NOTIFICATION message may contain either
-
notification for UE context level user plane activity in the UE Context level user plane activity report IE, or
-
notification of user plane activity for the already established PDU sessions and QoS flows within the PDU Session Resource Activity Notify List IE, or
-
notification of user plane activity for the already established Data Radio Bearers within the DRB Activity Notify List IE.
NOTE:
Specification text may need to be refined.

8.3.11.3
Abnormal Conditions

Void.

8.3.11
Activity Notification Control

8.3.X.1
General

The purpose of the Activity Notification Control procedure is to allow an NG-RAN node to request another NG-RAN node to send Activity notifications concerning user data traffic activity of already established DRBs or PDU session(s). The procedure uses UE-associated signalling.

8.3.X.2
Successful Operation
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Figure 8.3.X.2-1: Activity Notification Control
The NG-RAN node1 initiates the procedure by sending an ACTIVITY NOTIFICATION CONTROL message to NG-RAN node2. If supported, the NG-RAN node2 stores the contents of the Activity Notification Level IE, replacing any corresponding previously received information from NG-RAN node1. 
Interaction with the Activity Notification procedure

Upon receiving an ACTIVATION NOTIFICATION CONTROL message, the NG-RAN node2 shall, if supported, be prepared to trigger subsequent Activation Notification procedures, according to the information received .in the Activity Notification Level IE.
8.3.X.3
Abnormal Conditions

Not applicable.

9.1.2.22
ACTIVITY NOTIFICATION

This message is sent by a NG-RAN node to send notification to another NG-RAN node for one or several QoS flows or PDU sessions already established for a given UE. 

Direction: NG-RAN node ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID 9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	ignore

	CHOICE Activity Information
	M
	
	
	
	YES
	ignore

	>UE Context level user plane activity report
	M
	
	User plane traffic activity report
9.2.3.59
	
	YES
	ignore

	>PDU Session Resource Activity Notify List
	
	1
	
	
	GLOBAL
	ignore

	>>PDU Session Resource Activity Notify List
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>>PDU Session ID
	M
	
	9.2.2.31
	
	–
	

	>>>PDU Session level user plane activity report
	M
	
	User plane traffic activity report
9.2.3.59
	
	–
	

	>>>QoS Flows Activity Notify List
	
	1..<maxnoofQoSflows>
	
	
	–
	

	>>>>QoS Flow Indicator
	M
	
	9.2.3.10
	
	–
	

	>>>> User plane traffic activity report
	M
	
	9.2.3.59
	
	–
	

	>DRB Activity Notify List
	
	1
	
	
	YES
	ignore

	>>DRB Activity Item 
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	ignore

	   >>>DRB ID
	M
	
	9.2.3.33
	
	-
	-

	   >>>DRB Activity
	M
	
	User plane traffic activity report
9.2.3.59
	
	-
	-


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


9.1.2.X
ACTIVITY NOTIFICATION CONTROL

This message is sent by a NG-RAN node to request another NG-RAN node to send activity notifications for a given UE.
Direction: NG-RAN node ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	ignore

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID 9.2.2.33
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.2.33
	Allocated at the S-NG-RAN node
	YES
	reject

	Activity Notification Level
	M
	
	ENUMERATED (None, DRB, PDU session, UE, …)
	
	YES
	reject


9.2.3.59
User plane traffic activity report

This IE is used to indicate user plane traffic activity.
NOTE: This IE may need to be refined.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	User plane traffic activity report
	M
	
	ENUMERATED (inactive, re-activated, …)
	"re-activated" shall be only set after "inactive" has been reported for the concerned reporting object
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