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1. Introduction
[bookmark: _GoBack]A Reply LS on making PSCell ID available at the SGW of EPC [1] was sent by SA2. In this reply LS, SA2 agreed to make PSCell ID available at the SGW in EPC so that it can be included in the charging information. To support this requirement from the perspective of RAN3, the PSCell ID information shall be provided to MME when necessary. 
In S1 interface, the PSCell ID could be included in User Location Information IE and reported to core network via S1AP messages. However, we found that the User Location Information (ULI) is missing in some of the S1AP procedures, as well as the NGAP procedures. 
In this document we will discuss the S1AP and NGAP procedures that may require the User Location Information IE to be reported to the core network. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
In order to provide the PSCell ID to the core network, the User Location Information IE shall be transmitted to the MME. Generally, the User Location Information IE is provided to the core network from the RAN side when the location of the user is required, data transmission session (i.e. the PDU session or E-RAB) is released or modified, etc. However, we found that the User Location Information IE is missing in some necessary procedures; and furthermore, the User Location Information IE is misaligned in some S1AP and NGAP messages.
2.1. Missing of User Location Information IE 
In order to acknowledge the network about the PSCell ID contained in the ULI, the User Location Information IE should be included in some NGAP/S1AP messages.
The availability of the User Location Information IE or PSCell ID information in the NGAP and S1AP messages are shown in Table 1. For example, the User Location Information IE is included in the NGAP PDU SESSION RESOURCE MODIFY RESPONSE message; however, it is missing in S1AP E-RAB MODIFY RESPONSE message which has similar function with the NGAP PDU SESSION RESOURCE MODIFY RESPONSE message. To avoid that the absence of the PSCell ID in the core network, the content of the S1AP and NGAP messages on the User Location Information IE should be aligned. 
Therefore, the User Location Information IE should be introduced to the following S1AP messages:
· E-RAB MODIFY RESPONSE, 
· UE CONTEXT MODIFICATION RESPONSE, 
· UE CONTEXT MODIFICATION INDICATION, and
· INITIAL UE MESSAGE. 
And the following NGAP message: 
· UE CONTEXT SUSPEND REQUEST message.
[bookmark: _Ref67335555]Table 1 Misalignment of the messages on the User Location Information IE
	
	LTE S1AP messages
	ULI/ PSCell ID
	NR NGAP messages
	ULI/ PSCell ID

	E-RAB/ PDU Session management messages
	E-RAB RELEASE RESPONSE
	YES

	PDU SESSION RESOURCE RELEASE RESPONSE
	YES

	
	E-RAB RELEASE INDICATION
	YES

	 
	YES

	
	E-RAB MODIFY RESPONSE
	NO
	PDU SESSION RESOURCE MODIFY RESPONSE
	YES

	
	 
	
	PDU SESSION RESOURCE NOTIFY
	YES

	
	E-RAB MODIFICATION INDICATION
	YES
	PDU SESSION RESOURCE MODIFY INDICATION
	YES

	UE Context management messages
	UE CONTEXT RELEASE COMPLETE
	YES
	UE CONTEXT RELEASE COMPLETE
	YES

	
	UE CONTEXT MODIFICATION RESPONSE
	NO
	UE CONTEXT MODIFICATION RESPONSE
	YES

	
	UE CONTEXT MODIFICATION INDICATION
	NO
	 
	

	
	UE CONTEXT SUSPEND REQUEST
	YES
	UE CONTEXT SUSPEND REQUEST
	NO

	Mobility management messages
	HANDOVER NOTIFY
	YES
	HANDOVER NOTIFY
	YES

	
	PATH SWITCH REQUEST
	YES
	PATH SWITCH REQUEST
	YES

	NAS Transport messages
	INITIAL UE MESSAGE
	NO
	INITIAL UE MESSAGE
	YES

	
	UPLINK NAS TRANSPORT
	YES
	UPLINK NAS TRANSPORT
	YES

	Location Reporting messages
	LOCATION REPORT
	YES
	LOCATION REPORT
	YES

	Data Usage Reporting
	SECONDARY RAT DATA USAGE REPORT
	YES
	SECONDARY RAT DATA USAGE REPORT
	YES



Proposal 1: [bookmark: _Ref67505737]The User Location Information IE should be added to following S1AP messages:
· E-RAB MODIFY RESPONSE, 
· UE CONTEXT MODIFICATION RESPONSE, 
· UE CONTEXT MODIFICATION INDICATION, and
· INITIAL UE MESSAGE. 
Proposal 2: [bookmark: _Ref67505812]The User Location Information IE should be added to following NGAP message(s): 
· UE CONTEXT SUSPEND REQUEST message. 
2.2. IoT related scenarios 
At the scenarios of CIoT, a UE may triggered the MO-EDT procedure to send uplink data as shown in Figure 1. If the UE indicates to 5GC that there is no further UL/DL higher layer PDU after the 1st transmission, ng-eNB may request for immediate transition to RRC IDLE with Suspend after Step 3. Therefore, PDU sessions will not be resumed. In detail, to implement the immediate suspend, the AMF send the NG-AP Context Resume Response message with a Suspend indication in Step 5 to keep the UE in RRC_IDLE state. 
During this procedure, it would be beneficial to inform User Location Information IE to the AMF; and therefore, the core network is able to obtain the latest location of the UE for further use. However, currently, there is no chance for the RAN side to provide the UE location information to the AMF in this case. Therefore, we suggest to include the User Location Information IE in the NGAP UE CONTEXT RESUME REQUEST message. 


[bookmark: _Ref67393202]Figure 1 MO-EDT for User Plane CIoT 5GS Optimisation in TS 36.300
Proposal 3: [bookmark: _Ref67505861]Consider to include the User Location Information IE in to the following NGAP message to support the immediately suspend for CIoT scenarios: 
· NGAP UE CONTEXT RESUME REQUEST message 
3. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: The User Location Information IE should be added to following S1AP messages:
· E-RAB MODIFY RESPONSE, 
· UE CONTEXT MODIFICATION RESPONSE, 
· UE CONTEXT MODIFICATION INDICATION, and
· INITIAL UE MESSAGE. 
Proposal 2: The User Location Information IE should be added to following NGAP message(s):
· UE CONTEXT SUSPEND REQUEST message. 
Proposal 3: Consider to include the User Location Information IE in to the following NGAP message to support the immediately suspend for CIoT scenarios: 
· NGAP UE CONTEXT RESUME REQUEST message  
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