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1. Introduction
So far, it is still FFS whether including UE History Information in the RETRIEVE UE CONTEXT RESPONSE message. This contribution discusses this issue, investigates the intention and usage of the information, and gives our proposal.
2. Discussion
2.1. FFS on the inclusion of UE History related IEs
In the baseline CR (R3-160550)[1] approved in RAN3 #91 meeting, w.r.t handling of the RETRIEVE UE CONTEXT RESPONSE message, the description is as below:
The new eNB shall act upon reception of the
-
UE Security Capabilities IE, [FFS pending SA3/RAN2 discussions]
-
AS Security Information IE, [FFS pending SA3/RAN2 discussions]

-
Subscriber Profile ID for RAT/Frequency priority IE,

-
Handover Restriction List IE,

-
Location Reporting Information IE,

-
Management Based MDT Allowed IE

-
Management Based MDT PLMN List IE

-
UE History Information IE, [inclusion and usage is FFS]
-
Trace Activation IE,

-
SRVCC Operation Possible IE,
-
Masked IMEISV IE

-
UE History Information from the UE IE [inclusion and usage is FFS],
-
Expected UE Behaviour IE,
-
ProSe Authorized IE,
It’s still FFS for the inclusion of the two UE History Info IEs. In this contribution, we will investigate the usage of these two IEs.
2.2. Usage of UE history info for WB UE
The UE History Information IE was introduced in X2AP in Rel-8, which purpose is mainly to detect the Ping-Pong handovers occurred in the LTE network, in order to reduce the waste of network radio resource and base station processing capability. Moreover, this information can also help the eNB roughly deduce the UE’s mobility state, e.g. high or low speed, which might be used for internal handover algorithm.
The UE History Information from the UE IE was introduced [1] in Rel-12 by Hetnet Mobility Optimization WI, which purpose is to more accurately evaluate by network the UE’s mobility state, not only considering the history information under RRC_CONNECTED state, also the history information under RRC_IDLE state, including the CID of cell camped by UE as well as the staying time, and even the staying time out of LTE coverage.  With all these history information, network could more deliberately evaluate the mobility state level of UEs.
As per the agreement in RAN3 #91[2], the Retrieve UE Context procedure can be applied for both NB IoT UE and WB E-UTRA UE.
Similarly to a normal RRC_IDLE UE, while a suspended WB UE moving in IDLE state, it can store the visited cells and the time stayed in each visited cell as specified in TS 36.331. When the suspended WB UE requests to resume its RRC connection, the new eNB upon request could initiate the RETRIEVE UE CONTEXT procedure to fetch context from the old eNB. 

After the UE re-enters RRC_CONNECTED state, the information stored by the UE during the suspension state could be reported to the new eNB, can help the network to deduce the accurate mobility state of this UE combined with the existing UE History Information and UE History Information from the UE in the context retrieved from the old eNB. And thus the current Hetnet mobility enhancement mechanism could be applied for the UE.

Thereby, these two IEs, UE History Information and UE History Information from the UE are useful and beneficial for the mobility optimization for WB UEs; hence should be included in the RETRIEVE UE CONTEXT RESPONSE message.

Proposal 1: The two IEs, UE History Information and UE History Information from the UE are useful and beneficial for the mobility optimization for WB UEs; hence should be included in the RETRIEVE UE CONTEXT RESPONSE message.
The corresponding TP is attached below.
3. Proposal
In this contribution, the usage of the UE History Information and UE History Information from the UE is investigated and then the following proposal is suggested.
Proposal 1: The two IEs, UE History Information and UE History Information from the UE are useful and beneficial for the mobility optimization for WB UEs; hence should be included in the RETRIEVE UE CONTEXT RESPONSE message.
4. Reference
[1] R3-160550, Introduction of the inter-eNB UE Context Resume function
[2] R2-141018, Introduction of UE mobility history reporting (option 2), Alcatel-Lucent
[3] RAN3 #91 chairman’s minutes,
5. TP (Modification based on BL CR R3-160550)
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1) 8.3.x.2
Successful Operation
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Figure 8.3.x.2-1: Retrieve UE Context, successful operation

The new eNB initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old eNB. 

If the old eNB is able to identify the UE context by means of the Resume ID contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond with the RETRIEVE UE CONTEXT RESPONSE message.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
The old eNB may include in the GUMMEI IE any GUMMEI corresponding to the source MME node.

The new eNB shall act upon reception of the 

-
UE Security Capabilities IE, [FFS pending SA3/RAN2 discussions]
-
AS Security Information IE, [FFS pending SA3/RAN2 discussions]

-
Subscriber Profile ID for RAT/Frequency priority IE,
-
Handover Restriction List IE,
-
Location Reporting Information IE,
-
Management Based MDT Allowed IE
-
Management Based MDT PLMN List IE
-
UE History Information IE, 
-
Trace Activation IE,

-
SRVCC Operation Possible IE,
-
Masked IMEISV IE

-
UE History Information from the UE IE,

-
Expected UE Behaviour IE,
-
ProSe Authorized IE,
Within the RETRIEVE UE CONTEXT RESPONSE message as specified for the target eNB upon reception of the HANDOVER REQUEST message for the Handover Preparation procedure.
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2) 9.1.2.x2
RETRIEVE UE CONTEXT RESPONSE

This message is sent by the old eNB to transfer the UE context to the new eNB.

Direction: old eNB ( new eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the new eNB
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the new eNB
	YES
	ignore

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the old eNB
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the old eNB
	YES
	ignore

	GUMMEI
	M
	
	9.2.16
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME
	–
	–

	>UE Security Capabilities [FFS]
	M
	
	9.2.29
	
	–
	–

	>AS Security Information [FFS]
	M
	
	9.2.30
	
	–
	–

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.12
	
	–
	–

	>Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.25
	
	–
	–

	>E-RABs To Be Setup List
	
	1
	
	
	–
	–

	>>E-RABs To Be Setup Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>RRC Context
	M
	
	OCTET STRING
	Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [9]
	–
	–

	>Handover Restriction List
	O
	
	9.2.3
	
	–
	–

	>Location Reporting Information
	O
	
	9.2.21
	Includes the necessary parameters for location reporting
	–
	–

	>Management Based MDT Allowed
	O
	
	9.2.59
	
	–
	–

	>Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.64
	
	–
	–

	UE History Information 
	O
	
	9.2.38
	Same definition as in TS 36.413 [4]
	YES
	ignore

	Trace Activation
	O
	
	9.2.2
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.33
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.69
	
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 36.331 [9])
	YES
	ignore

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	ProSe Authorized
	O
	
	9.2.78
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


Editor’s Note:
AS security handling is pending SA3/RAN2 decisions.
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