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1   Introduction
RAN notification area definition for INACTIVE UEs has been discussed for several meetings. 

In [1], SA2 agreed that: 

“The AMF shall provide the list of recommended cells/ TAs / NG-RAN node identifiers for paging, if the NG-RAN had provided that information in an earlier UE Context Release Procedure in the AN”

“The NG-RAN node may include the list of recommended cells/ TAs / NG-RAN node identifiers for paging, during the UE Context Release Procedure in the AN (see clause 4.2.6 of 3GPP TS 23.502 [3]). The AMF stores this information, if provided by the NG-RAN.”

In [2], SA2 agreed that:

“If the NG-RAN node had provided the list of recommended cells / TAs / NG-RAN node identifiers during the UE Context Release procedure in the AN (see clause 4.2.6), the AMF shall include it in the N2 Request. The RAN may use this information to allocate the RNA when the RAN decides to enable RRC Inactive state for the UE.”
From above SA2 agreements, it is observed that the NG-RAN node may provide the list of recommended cells/ TAs / NG-RAN node identifiers through UE Context Release procedure, for the purpose of:

· CN paging optimisation for CM_IDLE UEs;

· RAN Notification area allocation for RRC_INACTIVE UEs. 

In this paper, we focus on the second bullet and present the RAN3 specification impact to reflect SA2 progress. 
2   Discussion
Generally, the NG-RAN node needs to allocate a RNA for UEs to be sent to RRC-INACTIVE state. And advantages area already observed if a NG-RAN node can allocate different RNAs to different UEs according to UE tracking information stored in the NG-RAN, e.g., UE mobility speed.  For example, allocating a large RNA to a UE with high speed may reduce the amount of RNA update signalling due to the UE moving across different RNAs.

However, when the UE turns into idle state, the UE context in NG-RAN is released, resulting in no continuous UE tracking knowledge for the UE on NG-RAN. This affects NG-RAN not to be able to utilize this information for allocating a suitable RNA to a UE transferring back to active from idle state. 

Based on this logic, SA2 agreed in [1] and [2] that 
· “The NG-RAN node may include the list of recommended cells/ TAs / NG-RAN node identifiers for paging, during the UE Context Release Procedure in the AN (see clause 4.2.6 of 3GPP TS 23.502 [3]). The AMF stores this information, if provided by the NG-RAN.”

· “If the NG-RAN node had provided the list of recommended cells / TAs / NG-RAN node identifiers during the UE Context Release procedure in the AN (see clause 4.2.6), the AMF shall include it in the N2 Request. The RAN may use this information to allocate the RNA when the RAN decides to enable RRC Inactive state for the UE.”
Proposal 1: NG-RAN node provides the list of recommended cells/ TAs / NG-RAN node identifiers to AMF in UE Context Release Complete message.
Proposal 2: The AMF returns the list of recommended cells/ TAs / NG-RAN node identifiers back to NG-RAN node in Initial UE Context Setup Request message. The NG-RAN node may use this information to allocate the RNA when the NG-RAN decides to enable RRC Inactive state for the UE.
In LTE in [3], a set of similar IEs named as Information on Recommended Cells and eNBs for Paging were transferred in UE Context Releases Complete message from eNB to MME to store for purpose of CN paging optimisation. The IE structure is designed as following format:
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Figure 1: Information on Recommended Cells and eNBs for Paging in LTE
There are two options to design the stage 3 IEs for support of RNA allocation.

· Option 1: reusing the same IEs as LTE for CN paging in Figure 1.

· Option 2: introducing new IEs for RNA allocation.
Option 1 will avoid redundant IEs introduced to specification for different features. Because CN paging optimisation will need the same IEs.
Therefore, we propose to use the same IE of Information on Recommended Cells and eNBs for paing in LTE as a baseline to support RNA allocation for RRC_INACTIVE UEs.
Proposal 3: the IE of Information on Recommended Cells and eNBs for CN paging in LTE is used as a baseline to support RNA allocation for RRC_INACTIVE UEs.
Because the Recommended Cells, NG-RAN node IDs, and TAIs may be used for CN paging in future, it could be reasonable to use a general name in stage 3 spec, such as Information on Recommended Cells and RAN Nodes.
3   Conclusion
In this paper, we discuss the support of RNA allocation for RRC_INACTIVE UEs, and have the following proposals.
Proposal 1: NG-RAN node provides the list of recommended cells/ TAs / NG-RAN node identifiers to AMF in UE Context Release Complete message.

Proposal 2: The AMF returns the list of recommended cells/ TAs / NG-RAN node identifiers back to NG-RAN node in Initial UE Context Setup Request message. The NG-RAN node may use this information to allocate the RNA when the NG-RAN decides to enable RRC Inactive state for the UE.

Proposal 3: the IE of Information on Recommended Cells and eNBs for CN paging in LTE is used as a baseline to support RNA allocation for RRC_INACTIVE UEs.
The stage 3 TP is provided in section 5.
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5   Stage 3 Text Proposals
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
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 including PDU session context, the Security Key, Handover Restriction List, UE Radio Capability and UE Security Capabilities etc. The procedure uses UE-associated signalling.

Editor’s Note:
Further details are FFS.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Initial context setup: successful operation

In case of the establishment of a PDU session the 5GC must 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 Subscriber Profile ID for RAT/Frequency Priority IE, if available in the AMF. [FFS pending RAN2]

If the Information on Recommended Cells and RAN Nodes IE is included in the UE CONTEXT SETUP REQUET message, the NG-RAN shall, if supported, store it and may use it for subsequent paging or RAN Notification Area configuration if any for a UE to be in RRC-INACTIVE state.
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 UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE; [FFS]

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

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

-
store the received Subscriber Profile ID for RAT/Frequency Priority in the UE context and use it as defined in TS 38.300 [8]; [FFS pending RAN2]

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

-
store the received Security Key in the UE context, take it into use and associate it with the initial value of NCC as defined in TS xx.xxx [xx]. [FFS pending SA3]

For the Initial Context Setup an initial value for the Next Hop Chaining Count is stored in the UE context. [FFS pending SA3]

If the PDU Session Resource Setup List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall behave the same as the one 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 successful establishment of the result for all the requested PDU sessions. When the NG-RAN node reports the unsuccessful establishment of a PDU Session, the cause value should be precise enough to enable the AMF to know the reason for the unsuccessful establishment.

The NG-RAN node shall use the information in the Handover 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.

If the Handover 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 setup PDU sessions includes a particular ARP value (TS 23.501 [9]). [FFS, need to align with PDU Session Management]

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: [FFS pending RAN2 and SA5]

-
if the Trace Activation IE does not include the MDT Configuration IE, initiate the requested trace session as described in TS 32.422 [11];

-
if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration 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, within the MDT Configuration IE, set to “Immediate MDT Only”, or “Logged MDT only”, initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the 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 [12].

If the UE Security Capabilities IE included in the INITIAL CONTEXT SETUP REQUEST message only contains the EIA0 algorithm as defined in TS 33.401 [13] and if this EIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the NG-RAN node (TS 33.401 [13]), the NG-RAN node shall take it into use and ignore the keys received in the Security Key IE. [FFS pending SA3]
If the Management Based MDT Allowed IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall use it, if supported, together with information in the Management Based MDT PLMN List IE, if available in the UE context, to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [11]. [FFS pending RAN2 and SA5]

If the Paging 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 RAN paging if any for a UE in RRC-INACTIVE state.

After sending the INITIAL CONTEXT SETUP RESPONSE message, the procedure is terminated in the NG-RAN node.

Editor’s Note:
Further details are FFS.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.3.3
UE Context Release (AMF initiated)

8.3.3.1
General

The purpose of the UE Context Release procedure is to enable the AMF to order the release of the UE-associated logical NG-connection due to various reasons, e.g., completion of a transaction between the UE and the 5GC, etc. The procedure uses UE-associated signalling.
Editor’s Note:
Further details are FFS.

8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: UE context release: successful operation

The AMF initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the NG-RAN node. 

The UE CONTEXT RELEASE COMMAND message shall contain the UE NGAP ID Pair IE if available, otherwise the message shall contain the AMF UE NGAP ID IE.

Upon reception of the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. 

If the User Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall handle this information as specified in TS 23.502 [10].
If the Information on Recommended Cells and RAN Nodes IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging or RNA configuration as specified in 23.502 [10]. 
Editor’s Note:
Further details are FFS.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.2
UE Context Management Messages

9.2.2.1
INITIAL CONTEXT SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

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

	UE Aggregate Maximum Bit Rate
	M
	
	<ref>
	
	YES
	reject

	PDU Session Resource Setup List
	O
	
	<ref>
	[FFS align with PDU Session management]
	YES
	reject

	UE Security Capabilities
	O [FFS]
	
	<ref>
	
	YES
	reject

	Security Key
	O [FFS]
	
	<ref>
	
	YES
	reject

	Trace Activation
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	UE Radio Capability
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	[FFS]
	YES
	ignore

	Management Based MDT Allowed
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	[FFS]
	YES
	ignore

	Information on Recommended Cells and RAN Nodes
	O
	
	9.3.1.x1
	List of recommended cells/ TAs / NG-RAN node identifiers
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.2.6
UE CONTEXT RELEASE COMPLETE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node to confirm the release of the UE-associated NG-logical connection over the NG interface.
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

	User Location Information
	O
	
	9.3.1.27
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes 
	O
	
	9.3.1.x1
	 List of recommended cells/ TAs / NG-RAN node identifiers
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.x1
Information on Recommended Cells and RAN Nodes

This IE provides information on recommended cells and NG-RAN Nodes for paging and RNA configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Recommended Cells 
	M
	
	9.3.1.x2
	

	Recommended NG-RAN nodes
	M
	
	9.3.1.x3
	


9.3.1.x2
Recommended Cells 

This IE contains the recommended cells for paging and RNA configuration.
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Recommended Cell List
	
	1
	
	

	>Recommended Cell Item IEs
	
	1 .. <maxnoofRecommendedCells>
	
	Includes visited and non-visited cells, where visited cells are listed in the order the UE visited them with the most recent cell being the first in the list. Non-visited cells are included immediately after the visited cell they are associated with.

	>>CHOICE CGI
	M
	
	
	

	>>>ECGI
	
	
	
	

	>>>>ECGI
	M
	
	E-UTRA CGI

9.3.1.9
	

	>>>NCGI
	
	
	
	

	>>>>NCGI
	M
	
	NR CGI

9.3.1.7
	

	>>Time Stayed in Cell 
	O
	
	INTEGER (0..4095)
	This is included for visited cells and indicates the time a UE stayed in a cell in seconds. If the UE stays in a cell more than 4095 seconds, this IE is set to 4095. 


	Range bound
	Explanation

	maxnoofRecommendedCells
	Maximum no. of recommended Cells, the maximum value is 16.


9.3.1.x3
Recommended NG-RAN nodes
This IE contains recommended targets for paging and RNA configuration. 

	 IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Recommended NG-RAN node List
	
	
	
	

	>Recommended NG-RAN node Item IEs
	
	1 .. <maxnoofRecommendedNG-RANNodes>
	
	Includes visited and non-visited NG-RAN nodes, where visited NG-RAN nodes are listed in the order the UE visited them with the most recent NG-RAN nodes being the first in the list. Non-visited NG-RAN nodes are included after the visited NG-RAN nodes they are associated with.

	>>Choice MME Paging Target
	
	
	
	The MME paging target is either an eNB identity or a TAI as specified in TS 36.300 [14].

	>>>NG-RAN Node
	
	
	
	

	>>>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>>TAI
	
	
	
	

	>>>>TAI
	M
	
	<ref>
	


	Range bound
	Explanation

	MaxnoofRecommendedNG-RANNodes
	Maximum no. of recommended NG-RAN Nodes, the maximum value is 16. 


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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