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1. Introduction
For UE Context management, there are only UE Context Setup and UE context Release procedure in the TS 36.413. This paper discusses about the introduction of a UE Context Modification procedure.
2. Some use case for UE context modification procedure

In LTE/SAE system, there are some cases that UE context in eNB needs to be changed based on the information from MME. these cases listed here:
2.1 UE security context update 
In the LS [1] from SA3, some requirements of key change in active state are given:
(1) If the sequence numbers for the UP or RRC ciphering/integrity protection are about to wrap around, it shall be possible to change the respective keys.

(2) If a UE has been in LTE_ACTIVE for a long period of time, it shall be possible to update the keys for UP and RRC ciphering/integrity protection, even though the sequence numbers are not close to wrapping.

(3) The operator shall be able to restrict the lifetime of KASME (independently of the key usage in LTE).
(4) If the UE has performed an inter-RAT handover from UTRAN/GERAN to LTE, it shall be possible to update all keys within seconds
For addressing requirement (3) and requirement (4), it is foreseen that after a new Kenb is derived from KASME, MME shall send this new KeNB to eNB. Then there needs an S1 procedure for this security information update. This procedure can be shown as following:
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Fig-1 requirement on update Kenb in eNB
2.2 Area restriction information update 
Area restriction information may also be changed in active mode; this changed information also needs to be sent to eNB for update. Some companies suggest that area restriction information may be updated by TAU procedure, but TAU procedure solution have some drawbacks:
· TAU procedure in active mode is unclear in SA2 and RAN2 [7]. 
· Does not reflect the update information in time.
Supposing that area restriction information have been changed in MME when UE stay only within TA1 and supposing that TA2 is moved into restricted TA list for the UE in this change. Then handover from Cell4 into cell 8 is not permitted. But if this updated information can not be informed eNB before handover, source eNB will make an incorrect handover decision based on outdated information. Area restriction update via TAU procedure is too late for this scenario. Fig-2 illustrates this case.
So we suggest that the updated area restriction information may be informed to eNB at any time if needed. And for this purpose, an S1 procedure is needed.
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Fig-2 an example of area restriction information update
2.3 Trace information
Trace function may be activated/deactivated at any time for a UE and the trace information such as trace interface or trace depth needs be changed in the UE active state, then we need a procedure to support it.
2.4 Some other information update
Some other information, such as UE subscriber type and so on, may also need to be updated in active state, and need to be informed to eNB in time. 
3. Conclusion
Based on the discussion above, we suggest that 
· A uniform procedure can be used for all of these information update, and introduction of a UE Context Modification procedure is preferable:
· Area restriction need not be considered for TAU procedure in active mode
· TS 36.300 is updated as per the CR in R3-080250 introducing the UE Context Modification procedure
· We also suggest Capturing text proposal in section 5 of this TDoc into TS 36.413
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5. Text proposal

 **********************Text Proposal for TS 36.413*************************
8
S1AP Procedures

8.1
List of S1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	SAE Bearer Setup
	SAE BEARER SETUP REQUEST
	SAE BEARER SETUP RESPONSE
	

	SAE Bearer Modify
	SAE BEARER MODIFY REQUEST
	SAE BEARER MODIFY RESPONSE
	

	SAE Bearer Release
	SAE BEARER RELEASE COMMAND
	SAE BEARER RELEASE COMPLETE
	

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	UE Context Modification
	UE CONTEXT MODIFY REQUEST
	UE CONTEXT MODIFY RESPONSE
	UE CONTEXT MODIFY FAILURE

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	S1 Setup
	S1 SETUP REQUEST
	S1 SETUP RESPONSE
	S1 SETUP FAILURE


Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Handover Notification
	HANDOVER NOTIFY

	SAE Bearer Release Request
	SAE BEARER RELEASE REQUEST

	Paging
	PAGING

	Initial UE Message
	INITIAL UE MESSAGE

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	NAS non delivery indication
	NAS NON DELIVERY INDICATION

	Error Indication
	ERROR INDICATION

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST


The following applies concerning interference between Elementary Procedures:

-
The Reset procedure takes precedence over all other EPs.
/*Unchanged omit*/

8.3 
Context Management procedures
/*Unchanged omit*/

8.3.4 UE Context Modification 
8.3.4.1

General
The purpose of the UE Context Modification procedure is to modify the UE Context including Security context, Handover Restriction List, NAS-PDU etc if necessary. The procedure uses UE-associated signalling.
8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation.
The MME initiates the procedure by sending a UE CONTEXT MODIFY REQUEST message to the eNB. When sending the UE CONTEXT MODIFY REQUEST message the MME shall start the T UEContextModify timer.
The UE CONTEXT MODIFY REQUEST message may contain:
· the Handover Restriction List IE, which may contain roaming, area or access restrictions.
· Security, which contains new Kenb.
· the NAS-PDU IE (FFS)

· Trace activation.
· UE subscribe type (FFS)
Upon receipt of the UE CONTEXT MODIFY REQUEST message the eNB shall
· store the Handover restriction List in the UE context.
· Store the new Kenb, and then derive new Krrc, Kup from Kenb, and activate security activation procedure.
· not interpret or modify the information contained in the NAS-PDU IE. The content of the NAS-PDU is outside the scope of this specification.

· Store trace activation
· Store UE subscriber type.
The eNB should use the information in Handover Restriction List IE to determine a target cell for handover. 

If the Trace activation IE is included in the UE CONTEXT MODIFY REQUEST message then eNB should initiate the requested trace function as described in 32.422. 

The eNB shall report to the MME, in the UE CONTEXT MODIFY RESPONSE message, the successful modification of the context.
After sending the UE CONTEXT MODIFY RESPONSE message, the procedure is terminated in the eNB.
Upon reception of the UE CONTEXT MODIFY RESPONSE message the MME shall stop timer T UEContextModify..
8.3.4.3
Unsuccessful Operation
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Figure 8.3.4.3-1: UE Context Modification procedure. Unsuccessful operation.

8.3.4.4
Abnormal Conditions

Editor’s Note: Further Assessment required.

/*Unchanged omit*/

9
Elements for S1AP Communication


9.1
Message Functional Definition and Content
/*Unchanged omit*/
9.1.4 Context Management Messages
/*Unchanged omit*/
9.1.4.6
UE CONTEXT MODIFY REQUEST

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID 
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID 
	M
	
	9.2.3.4
	
	YES
	reject

	Security
	O
	
	
	
	
	

	>AS Security Key
	O
	
	9.2.1.24
	
	
	

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	Trace Deactivation indicator
	O
	
	
	
	
	

	Handover Restriction List
	O
	
	9.2.1.22


	
	YES
	ignore

	UE subscription type
	O
	
	FFS
	
	FFS
	FFS

	NAS-PDU
	O
	
	9.2.3.5
	FFS
	YES
	ignore


9.1.4.7
UE CONTEXT MODIFY RESPONSE

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID 
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID 
	M
	
	9.2.3.4
	
	YES
	reject


9.1.4.8
UE CONTEXT MODIFY FAILURE

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID 
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID 
	M
	
	9.2.3.4
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore


/*Unchanged omit*/
9.2.1
Radio Network Layer Related IEs

9.2.1.1
Message Type
The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

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

	Message Type
	
	
	
	Assumed max no of messages is 256.

	>Procedure Code
	M
	
	(Handover Preparation, Handover Resource Allocation, Handover Notification, Patch Switch Request, Handover Cancel, SAE Bearer Setup, SAE Bearer Modify, SAE Bearer Release, SAE Bearer Release Request, Initial Context Setup, UE Context Modification, Paging,  Downlink NAS transport, Initial UE Message, Uplink NAS transport, Reset, Error Indication, NAS Non Delivery Indication, S1 Setup, UE Context Release Request , …)
	

	>Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


/*Unchanged omit*/
9.2.1.25 
Trace Deactivation Indicator
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Trace Deactivation Indicator
	
	
	BOOLEAN (TRUE, FALSE)
	 


**********************Text Proposal for TS 36.413*************************
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