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1   Description and proposals
At last RAN3#99bis meeting, the paging procedure has been introduced.

This paper intends to close the remaining major open issues on the paging aspects for TS 38.413.

Assistance data for Paging

This corresponds to the release 13 optimization of paging whereby the last serving eNB builds a next RAN paging area to be used for subsequent pagings after idle-active transition. The MME stores and may use this paging area at next paging and delivers it to pages eNBs where they can also find a list of cells.

Even though the new RRC_inactive state is introduced in 5G, idle mode is still applicable, even if might be used less frequently, and the same use case as release 14 applies.

Moreover, this IE has no dependency on RAN2 and SA2 has already agreed to carry over this paging optimization feature in release 15 as can be seen from section 4.2.3.3 of 23502: 

The AMF and the (R)AN may support further paging optimisations in order to reduce the signalling load and the network resources used to successfully page a UE by one or several of the following means:

-
by the AMF considering Information On Recommended Cells And NG-RAN nodes provided by the (R)AN at transition to CM-IDLE state. The AMF takes the (R)AN nodes related part of this information into account to determine the (R)AN nodes to be paged, and provides the information on recommended cells within the N2 Paging message to each of these (R)AN nodes;

-
by the (R)AN considering the Paging Attempt Count Information provided by the AMF at paging.
It is proposed to confirm the presence of the Assistance data for paging IE in the Paging message, and also the associated presence of the List of recommended cells and RAN nodes IE in the UE Release Complete message.

Proposal 1: clean up the FFS and include the Assistance data for paging IE in NGAP release 15.

Radio Capability for Paging

This item is currently pending RAN2. This is useful in LTE to be able i e. page selectively on some bands based on UE capability support. However, this IE is essentially a container including an RRC information element which is to be defined by RAN2.RAN2 first needs to agree to extract into an RRC container part of the overall UE radio capability. 

RAN2 is still working on the UE radio capabilities. 

Even though we think this IE will be needed, we propose to remove it for RAN submission for the time being and add it when RAN2 designs the RRC content.

Proposal 2: clean up the FFS and remove the UE Radio Capability for Paging IE (assuming added later).
Paging Cause
There is no particular hint currently how to set the paging cause. There is also no paging cause in LTE so it still unclear how to use this new IE. We propose to remove it for the time being.
This paging cause is also undetermined in 23502:

Editor's note:
The need to send Paging Cause to (R)AN and UE is FFS.

Proposal 3: clean up the FFS and remove the Paging cause IE.

Paging UE Identity 

At this meeting, RAN3 received the LS in [3] where SA2 clearly informs of the decision to not allow IMSI paging in 5G. This is a major change compared to 4g: 

SA2 discussed the question from CT1 i.e. " Whether paging with IMSI or SUCI needs to be supported in 5GS?" and concluded to design the 5GS to comply with the SA3 requirement to prevent IMSI paging.

SA2 agreed the attached CR to clarify this, which also clarifies that there is no need to support paging with SUPI/SUCI.

RAN3 is only in Cc of this LS but it has some impact on our specifications. The rationale for preventing IMSI paging can be found in tdoc [4] which is the corresponding agreed SA2 CR.
When the UE state in the AMF is RM-REGISTERED, UE information required for initiating communication with the UE shall be stored. The AMF shall be able to retrieve stored information required for initiating communication with the UE using the 5G-GUTI. 

NOTE:
In 5GS there is no need for paging using the SUPI/SUCI of the UE.

The “IMSI” identity value can therefore be removed from the Paging message in section 9.3.3.18. Since it is the only occurrence of the use of IMSI in NGAP, the IMSI definition in section 9.3.3.19 can also be removed. The remaining 5G-S-TMSI definition can be added by the this pCR (to group paging changes) or by rapporteur’s update depending on RAN3 preference for tracking purpose.
Proposal 4: remove IMSI from the choice of Paging Identity IE in section 9.3.3.18 and remove section 9.3.3.19.

Paging Priority

SA2 has defined paging assistance information to help the RAN prioritize paging actions, with a range 1-256 as defined in section 5.4.6.2 of TS 23.501:

CN assisted RAN paging information may be derived by the AMF per UE and/or per PDU Session based on collection of UE behaviour statistics and/or other available information about the expected UE behaviour (such as subscribed DNN, SUPI ranges, Multimedia priority service), and/or information received from other network functions when downlink signalling is triggered.

The CN assisted RAN paging information consists of a service priority (values 1-256) which provides AN with a way to understand how important the downlink signalling is. The AMF derives this service priority based on available information as described above. The method to derive the service priority is implementation depended and can be controlled by operator.

It should be noted that this is the same information that we have already introduced in the N2 messages for the inactive state case (in the case of inactive state the priority of the DL signaling is directly reflected in the N2 message which is propagated instead of the Paging message). To allow consistent paging actions, we include the same definition.
Proposal 5: define Paging Priority IE in section 9.2.4.1 based on service priority in TS 23.501. 
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Text Proposal for TS 38.413
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 both the AMF UE NGAP ID IE and the RAN UE NGAP ID 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 RAN Paging Priority IE is included in the UE CONTEXT RELEASE COMMAND message, the NG-RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.

Editor’s Note:
The applicability of the Priority Level IE to this procedure is still FFS.

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 for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging. 
Editor’s Note:
Further details are FFS.

Next change
8.5.1
Paging

Editor’s Note:
Further details are FFS.

8.5.1.1
General

The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 
The AMF initiates the paging procedure by sending the PAGING message to the NG-RAN node.

At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the List of TAIs IE.

The Paging DRX IE may be included in the PAGING message, and if present the NG-RAN node shall use it according to TS 38.304 [12].

For each cell that belongs to any of the tracking areas indicated in the List of TAIs IE, the NG-RAN node shall generate one page on the radio interface.

The Paging Priority IE may be included in the PAGING message, and if present the NG-RAN node may use it according to TS 23.501 [9].


If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present according to TS 38.300 [8] .

If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 38.300 [8].

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 logical NG-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
	
	9.3.1.16
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	<ref>
	
	YES
	ignore


Next change
9.2.4.1
PAGING

This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF ( gNB

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index Value
	M
	
	<ref>
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	<ref>
	
	YES
	ignore

	
	
	
	
	
	
	

	List of TAIs
	
	1
	
	
	YES
	ignore

	>TAI List Item
	
	1 .. <maxnoofTAIs>
	
	
	EACH
	ignore

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	INTEGER (1..256)
	Contains the service priority as defined in TS 23.501 [9].
	YES
	ignore

	
	
	
	
	
	
	

	Assistance Data for Paging 
	O
	
	9.3.1.69
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIs
	Maximum no. of TAIs. Value is FFS.


Next change


	
	
	
	
	

	
	
	
	
	


Next change
9.3.3.18
UE Paging Identity

This IE represents the Identity with which the UE is paged.

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

	CHOICE UE Paging Identity
	M
	
	
	

	>S-TMSI
	
	
	
	

	>>5G-S-TMSI
	M
	
	9.3.3.21
	

	
	
	
	
	

	
	
	
	
	




	
	
	
	
	

	
	
	
	
	








9.3.3.21
5G-S-TMSI

This IE is used for security reasons, to hide the identity of a subscriber.

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

	AMF Set ID
	M
	
	9.3.3.12
	

	AMF Pointer
	M
	
	9.3.3.20
	

	5G-TMSI
	M
	
	OCTET STRING (SIZE(4))
	5G-TMSI is unique within the AMF that allocated it.
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