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Introduction

The left issue for Management based MDT should not overwrite signalling based MDT raised from concern on inactive UE and discussed for idle state UE at last meeting:
Liaise RAN2 asking whether the agreement “Management based MDT should not overwrite signalling based MDT” is applicable to all MDT scenarios

A solution to enable the RAN to respect the agreement from RAN2 below is needed:

“Management based MDT should not overwrite signalling based MDT”

Network based solutions allowing enforcement of the RAN2 agreement in Idle mode are available (e.g. signalling of MDT Status flag from CN to RAN). RAN3 to decide if the discussion should be broadened to cover also Idle UEs

How to enforce RAN2 agreement for Idle UEs (e.g. signaling MDT status flag from CN to RAN? other solutions are not precluded): To be continued...

The contribution provides our consideration for this issue.
Discussion
It is not clear from RAN2 that the agreement of “Management based MDT should not overwrite signalling based MDT” issue is also apply for UE in idle other than EN-DC scenario. In case the agreement is also apply for UE in other state such as in RRC_Inactive, the issue is also apply for UE in RRC_idle.

Take signalling logged MDT for example,  after UE receive signalling based logged MDT configuration via RRC message, the UE enters RRC_IDLE state and starts MDT measurement. When the UE accesses to another gNB, gNB does not make sure whether the UE has a running signalling based MDT configuration.

In addition, the issue is only apply for logged MDT. For immediately MDT, the MDT configuration can be propagate from source node to target node, then there is no issue for override.
Observation 1: Management based MDT should not overwrite signalling based MDT issue applies both for UE in RRC_INACTIVE and in RRC_IDLE. The issue is only relate to logged MDT.
In general, there are solutions to solve the issue can be split into two part, one part is UE assistant solution , the other part is Network based solution.

UE assistant solution

FIG. 1: Signaling procedure of UE assistant based solution
As shown in the figure 1, an signaling procedure for how UE assistant network te prevent signalling based MDT not be override by management based MDT.
Step 1: CN sends an signaling based logged MDT configuration to a RAN node (RAN node1) serving a UE, the configuration includes an indication indicating the priority of logged MDT configuration. For example, the indication indicates whether a logged MDT configuration can be overwritten by another logged MDT configuration, or the indication indicates whether a logged MDT configuration is prioritized. For example, the indication can be presented as an optional IE with one value of ‘not allowed’ and absence of the indication means ‘allowed’, or the indication can be presented as an optional IE with one value of ‘prioritized’ and absence of the indication means ‘normal’. 
Step 2: The RAN node sends the signaling based logged MDT configuration to the UE, the configuration includes the indication indicating whether the logged MDT configuration can be overwritten by another logged MDT configuration.

Step 3: The UE goes to idle state and starts the logged MDT measurement according to the received logged MDT configuration. 

Step 4: The UE moves to a new RAN node (RAN node2) and goes to connected state. If the UE has an ongoing logged MDT configuration and the configuration is indicated that it is not allowed to be overwritten, to include an indication indicating the status of logged MDT configuration in the RRCSetupComplete message to indicate that the UE has an ongoing logged MDT configuration and the configuration is not allowed to be overwritten. 
Step 5: OAM sends a management based logged MDT configuration to the new RAN node.

Step 6: The new RAN node will not select the UE to send the management based logged MDT configuration, if an indication indicating the status of logged MDT configuration has received from the UE to indicate that the UE has an ongoing logged MDT configuration and the configuration is not allowed to be overwritten.

Observation 2: UE assistant based solution applies UE in RRC_IDLE and in RRC_Inactive.
Network based solution for UE in RRC_IDLE

Network based solution for UE in RRC_Inactive similar as [1]. The description below is only apply for UE in RRC_IDLE.


FIG. 2: Signaling procedure for network based solution for UE in RRC_IDLE
As shown in figure 2,  signaling procedure for prevent override of signalling based logged MDT.
Step 1: CN sends an signaling based logged MDT configuration to a RAN node (RAN node1) serving a UE. 
Step 2: The RAN node sends the signaling based logged MDT configuration to the UE.

Step 3: The UE goes to idle state and starts the logged MDT measurement according to the received logged MDT configuration. 

Step 4: The UE moves to a new RAN node (RAN node2) and goes to connected state. The UE sends the RRCSetupComplete message to the new RAN node. 

Step 5: CN sends at least one of an indication indicating whether an ongoing signalling based logged MDT configuration exists for the UE, a remaining valid time for the existing ongoing signalling based logged MDT configuration to the new RAN node, included in the INITIAL CONTEXT SETUP REQUEST message.
Step 6: OAM sends a management based logged MDT configuration to the new RAN node.

Step 7: The new RAN node will not select the UE to send the management based logged MDT configuration, if the UE has an ongoing signalling based logged MDT configuration according to the received remaining valid time for the existing ongoing signalling based logged MDT configuration.

Observation 3: Network based solution includes different procedures for UE in RRC_IDLE or UE in RRC_Inactive.
Remaining timer for network based solution
After UE receives signalling based logged MDT configuration from the network, the UE end the measurement based on logging duration parameter.   
	TS 37.320

-
configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared (except for the parameters that are required for further reporting e.g. network absolute time stamp, trace reference, trace recording session reference and TCE Id).




MDT NR also introduces another type of logged MDT which is event based trigger MDT.In this case, the signalling based MDT duration is infinity until de-active procedure.

Based on the above analysis, it is better for network to provide remain timer for the logged MDT to the Node which have RRC connection with UE. When UE’s logging during is expired , the RAN node can select the UE for management based MDT.
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The remaining UE timer is also apply for UE in RRC_INACTIVE. As shown in the above figure, after CN provide MDT configuration to RAN node, the timer is start in CN or NM. So the CN know when the measurement is end at the UE side. However, the signalling based MDT is suspended in RAN node due to UE in RRC_INACTIVE state. When UE resume at a new RAN node , the New Node retrieve the MDT configuration from the old RAN node and send MDT configuration to the UE. In the procedure, if the source node does not provides remaining timer to the new node, the new node will provide original logging duration parameter to the UE. Then the logging duration is mismatch in UE and Network. 

Remaining time can be used to inform new NG-RAN node whether a signalling based MDT is still valid in the UE.
RAN2 also need to be informed of remaining timer for inactive UE to update corresponding stage 2 description such as section 5.1.1.4 or 5.4.2 in TS 37.320.
Proposal 1: For XnAP, to introduce remaining timer for logging duration in RETRIEVE UE CONTEXT RESPONSE message. 

Proposal 2: Send LS to RAN2 of remaining timer for logging duration for UE in RRC_INACTIVE state.
Proposal 3: If network based solution adopted in Rel-16, for NGAP, to introduce remaining timer for logging duration in INITIAL CONTEXT SETUP REQUEST message.
3. Conclusion

In this contribution, the observation and proposals are:
Observation 1: Management based MDT should not overwrite signalling based MDT issue applies both for UE in RRC_INACTIVE and in RRC_IDLE. The issue is only relate to logged MDT.
Observation 2: UE assistant based solution applies UE in RRC_IDLE and in RRC_Inactive.
Observation 3: Network based solution includes different procedures for UE in RRC_IDLE or UE in RRC_Inactive.
Proposal 1: For XnAP, to introduce remaining timer for logging duration in RETRIEVE UE CONTEXT RESPONSE message. 

Proposal 2: Send LS to RAN2 of remaining timer for logging duration for UE in RRC_INACTIVE state.
Proposal 3: If network based solution adopted in Rel-16, for NGAP, to introduce remaining timer for logging duration in INITIAL CONTEXT SETUP REQUEST message.
4. References
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8.3
UE Context Management Procedures

8.3.1
Initial Context Setup

8.3.1.1
General

The purpose of the Initial Context Setup procedure is to establish the necessary overall initial UE context at the NG-RAN node, when required, including PDU session context, the Security Key, Mobility Restriction List, UE Radio Capability and UE Security Capabilities, etc. The AMF may initiate the Initial Context Setup procedure if a UE-associated logical NG-connection exists for the UE or if the AMF has received the RAN UE NGAP ID IE in an INITIAL UE MESSAGE message or if the NG-RAN node has already initiated a UE-associated logical NG-connection by sending an INITIAL UE MESSAGE message via another NG interface instance. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation


[image: image2.emf]NG-RAN node

INITIAL CONTEXT SETUP REQUEST

INITIAL CONTEXT SETUP RESPONSE

AMF


Figure 8.3.1.2-1: Initial context setup: successful operation

In case of the establishment of a PDU session the 5GC shall be prepared to receive user data before the INITIAL CONTEXT SETUP RESPONSE message has been received by the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection shall be established at reception of the INITIAL CONTEXT SETUP REQUEST message.

The INITIAL CONTEXT SETUP REQUEST message shall contain the Index to RAT/Frequency Selection Priority IE, if available in the AMF.

If the NAS-PDU IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall pass it transparently towards the UE.

If the Masked IMEISV IE is contained in the INITIAL CONTEXT SETUP REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.

Upon receipt of the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall
-
attempt to execute the requested PDU session configuration;


-
store the received UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];

-
store the received Mobility Restriction List in the UE context;

-
store the received UE Radio Capability in the UE context;

-
store the received Index to RAT/Frequency Selection Priority in the UE context and use it as defined in TS 23.501 [9];

-
store the received UE Security Capabilities in the UE context;

-
store the received Security Key in the UE context and, if the NG-RAN node is required to activate security for the UE, take this security key into use.

-
store the received Management Based MDT PLMN List information, if supported, in the UE context.

For the Initial Context Setup an initial value for the Next Hop Chaining Count is stored in the UE context.
If the PDU Session Resource Setup Request List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The NG-RAN node shall report to the AMF in the INITIAL CONTEXT SETUP RESPONSE message the result for each PDU session resource requested to be setup as defined in the PDU Session Resource Setup procedure.
Upon reception of the INITIAL CONTEXT SETUP RESPONSE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Setup Response Transfer IE or PDU Session Resource Setup Unsuccessful Transfer IE to the SMF associated with the concerned PDU session. In case the splitting PDU session is not used by the NG-RAN node, the SMF should remove the Additional Transport Layer Information, if any.
The NG-RAN node shall use the information in the Mobility Restriction List IE if present in the INITIAL CONTEXT SETUP REQUEST message to

-
determine a target for subsequent mobility action for which the NG-RAN node provides information about the target of the mobility action towards the UE;

-
select a proper SCG during dual connectivity operation;

-
assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.

If the Mobility Restriction List IE is not contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall consider that no roaming and no access restriction apply to the UE. The NG-RAN node shall also consider that no roaming and no access restriction apply to the UE when:

-
one of the QoS flows includes a particular ARP value (TS 23.501 [9]).

If the Trace Activation IE is included in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall, if supported:

-
if the Trace Activation IE includes the MDT Activation IE, set to “Immediate MDT and Trace”, initiate the requested trace session and MDT session as described in TS 32.422 [11];

-
if the Trace Activation IE includes the MDT Activation IE, set to “Immediate MDT Only”, “Logged MDT only”, initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN shall ignore Interfaces To Trace IE, and Trace Depth IE;

-
if the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, store this information and take it into account in the requested MDT session;

-
if the Trace Activation IE includes the Signalling based MDT PLMN List IE, within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [x].

-
if the Trace Activation IE includes the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [x].

-
if the Trace Activation IE includes the WLAN Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [x].
-
if the Trace Activation IE includes the Sensor Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [x].
-
if the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN Node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.

If the UE Security Capabilities IE included in the INITIAL CONTEXT SETUP REQUEST message only contains the EIA0 or NIA0 algorithm as defined in TS 33.501 [13] and if the EIA0 or NIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the NG-RAN node (TS 33.501 [13]), the NG-RAN node shall take it into use and ignore the keys received in the Security Key IE.
If the Core Network Assistance Information IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it for e.g. the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8].

If the RRC Inactive Transition Report Request IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context.
If the Emergency Fallback Indicator IE is included in the INITIAL CONTEXT SETUP REQUEST message, it indicates that the UE context to be set up is subject to emergency service fallback as described in TS 23.501 [9] and the NG-RAN node may, if supported, take the appropriate mobility actions. 

If the Old AMF IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall consider that this UE-associated logical NG-connection was redirected to this AMF from another AMF identified by the Old AMF IE.

If the Redirection for Voice EPS Fallback IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store it and use it in a subsequent decision of EPS fallback for voice as specified in TS 23.502 [10].

If the Management Based MDT PLMN List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN shall use it, if supported, to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [11].

If the Remaining timer for logging duration IE is included in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall, if supported, to take it account as described in TS 37.320 [x].

	Next Change


9.2.2
UE Context Management Messages

9.2.2.1
INITIAL CONTEXT SETUP REQUEST

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

	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
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name

9.3.3.21
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Setup Request Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session NAS-PDU
	O
	
	NAS-PDU

9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>PDU Session Resource Setup Request Transfer

	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	Allowed NSSAI
	M
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network
	YES
	reject

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	reject

	Security Key
	M
	
	9.3.1.87
	
	YES
	reject

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Redirection for Voice EPS Fallback 
	O
	
	9.3.1.116
	
	YES
	ignore

	Location Reporting Request Type
	O
	
	9.3.1.65
	
	YES
	ignore

	CN Assisted RAN Parameters Tuning
	O
	
	9.3.1.119
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	9.3.1.xx3
	
	YES
	ignore

	Remaining timer for logging duration 
	O
	
	INTEGER (0..120, …)
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.


	Condition
	Explanation

	ifPDUsessionResourceSetup
	This IE shall be present if the PDU Session Resource Setup List IE is present.


	End of Change


TP for MDT BL CR for TS 38.423

	Start Change


8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: Retrieve UE Context, successful operation

The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.

If the old NG-RAN node is able to identify the UE context by means of the UE Context ID, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, and decides to provide the UE context to the new NG-RAN node, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.

If the Index to RAT/Frequency Selection Priority IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall store this information and use it as defined in TS 23.501 [7].

If the Location Reporting Information IE is included in the RETRIEVE UE CONTEXT RESPONSE message, then the new NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].

If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes the MDT Activation IE set to “Immediate MDT and Trace”, then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].

If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes the MDT Activation IE set to “Immediate MDT Only” or “Logged MDT only”, the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore Interfaces To Trace IE, and Trace Depth IE.

If the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.

If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes the MDT Activation IE set to “Immediate MDT Only” or “Logged MDT only”, and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [y].

If the Trace Activation IE includes the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [y].

If the Trace Activation IE includes the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [y].
if the Trace Activation IE includes the Sensor Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [x].

If the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN Node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
If the Remaining timer for logging duration IE is included in the RETRIEVE UE CONTEXT RESPONSE message the NG-RAN node shall, if supported, to take it account as described in TS 37.320 [x].
	Next Change


9.2.1.13 UE Context Information – Retrieve UE Context Response

This IE contains the UE context information within the RETRIEVE UE CONTEXT RESPONSE message.

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

	NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID

9.2.3.26
	Allocated at the AMF on the old NG-C connection.
	–
	

	Signalling TNL Association Address at source NG-C side
	M
	
	CP Transport Layer Information

9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.

Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	AS Security Information
	M
	
	9.2.3.50
	
	–
	

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	PDU Session Resources To Be Setup List
	M
	
	9.2.1.1
	
	–
	

	RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331[10], if the old and new serving NG-RAN nodes are gNBs,

or the HandoverPreparationInformation message as defined in subclause 10.2.2 of TS 36.331 [14], if the old and new serving NG-RAN nodes are ng-eNBs.
	–
	

	Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	Remaining timer for logging duration 
	O
	
	INTEGER (0..120, …)
	
	YES
	ignore


	End of Change


LS for RAN2

1. Overall Description:

RAN3 notices RAN2 has achieved agreement on MDT continuity when UE in RRC_INACTIVE state, captured in TS37.320 section 5.4.2, quoted below
When the UE resumes the RRC connection in one new NG-RAN, the new NG-RAN can configure  the MDT configuration for the UE, only if the signalling based logged MDT was received by the new NG-RAN from the previous NG-RAN or AMF
RAN3 would also like to inform RAN2 that whether the logging duration should take into account the suspend time in the old NG-RAN.
2. Actions:

RAN3 kindly asks RAN2 to take above into account and feedback if needed.

3. Date of Next RAN3 Meetings:

RAN3#109e
17-28 Aug 2020
e-meeting
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