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Introduction

In last RAN3#57 in Athens, the RAN3 WG agreed on the UE History information [1, 2]. This mechanism is suitable mechanism to detect “Ping-Pong Effect” [3] in LTE Network at eNB level, but we believe the fact that this information is mandatory has some drawbacks.

The following contribution discusses some drawback of the UE History Information IE as it has been introduced last meeting [1, 2] and then it is proposed an alternative compromise solution which gives more flexibility to the UE History principal without  breaking the spirit of the initial proposal [1].

 Discussion

Drawbacks:

The UE History information exchange during the X2 Handover Request is suitable way to collect UE activity and cells visited. This collection of data shall be processed and then analyzed in detail to detect the Ping-Pong effect [3]. UE History is one method which may statistically lead to the Ping-Pong detection, other mechanism based on abnormal rate of HO counters or like internal eNB count of the UE visiting are complementary suitable possible mechanisms. This method list is not exhaustive.
The UE History Information IE is defined as Mandatory [2]. That forces all eNBs to store and transfer all the information required. Since it is not yet clear what information is to be transferred and how much, it is our belief that an eNB should be allowed not to support this feature without having to implement a non-compliant X2-CP. 
The UE history Information is an optimization feature. X2 handover procedure shall not be made dependent on the provision of some optimization parameters. . Usually optimization is not used permanently anywhere anytime in the network, it is triggered when it is necessary. It is also a common optimization understanding that the majority of the eNBs will not receive add and process a feature which only impacts a cluster where eNBs Ping-Pong is suspected. Because the UE History Information IE is Mandatory in release 8 all the future eNBs LTE release will continue to process some un-necessary information in optimized networks.

Compromise solution:

Theses concerns set-up a doubt: efficiency of the UE History Information vs. the drawbacks. That's the reason why we would like to promote a compromise solution which set IE to Optional with a text procedure with mandate to continue the information propagation if it is received. 
This alternative allows a systematic information propagation as the previous proposition, but also gives the alternative to make some dedicated UE (or dedicated Neighbors link) or random testing or to trigger it according to other detection mechanism, UE visiting, Counters etc ... As it was mentioned in the first paragraph UE History is a data collection mechanism not a Ping-Pong detection and trigger mechanism.
Due to our past agreement and the interest of the feature, the optionally UE History Information IE avoids a systematic inclusion and processing in target eNB.  A fair increment of the history for the eNB which supports the feature is ensure by the procedure text clarification below: 

"If the UE history Information IE is included in the HANDOVER REQUEST message then eNB should continue to increment (partially or fully)the Last Visited Cell IE and should assume that UE history Information IE will be assigned for next coming handover for this UE."

Note: “(partially or fully)” may be replaced by the list of the Last Visited Cell IE when it will be stable. 
Additionally it is also proposed to pass Optional all Last Visited Cell IE and only keep the Global Cell ID Mandatory. 
The next section proposes some change in X2-AP [2].
Proposition

8.2
Handover Preparation

8.2.1
General

This procedure is used to establish necessary resources in a eNodeB for an incoming handover.

8.2.2
Successful Operation
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Figure 8.2.2-1: Handover preparation: successful operation

The source eNodeB initiates the procedure by sending the HANDOVER REQUEST message to the target eNodeB. If at least one of the requested SAE bearers is admitted to the cell, the target eNodeB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the source eNodeB. The target eNodeB shall include the SAE Bearers for which resources have been prepared at the target cell in the SAE Bearers Admitted List IE. The target eNodeB shall include the SAE bearers that have not been admitted in the SAE Bearers Not Admitted List IE with an appropriate cause value..

For each bearer in the SAE Bearers Admitted List IE, the target eNodeB can include the DL GTP Tunnel Endpoint IE for the SAE bearers it wants data forwarding to be performed.

Editors note: Detailed analysis of tunneling handling for data forwarding is FFS. The following topics related to data forwarding have been identified (non exhaustive list):

· Which node (source or target eNB) decides on how data forwarding should be performed (and the related signalling).

· Forwarding of DL packets is done to prevent loss of data at the HO, forwarding of UL packets is done to enable in-sequence delivery. Should it be possible to do forwarding selectively (UL only, DL only, UL and DL, or no forwarding) or is it sufficient with UL and DL together, or no forwarding.

· The relation between the GTP tunnel end point allocated by the HANDOVER REQUEST ACKNOWLEDGE message, and corresponding GTP tunnel endpoints allocated in the S1 Path Switching message is FFS.

If the UE history Information IE is included in the HANDOVER REQUEST message then eNB should continue to increment (partially or fully) the Last Visited Cell IE and should assume that UE history Information IE will be assigned for next coming handover for this UE.
Editors’ note: “(partially or fully)” may be replaced by the list of the Last Visited Cell IE when it will be stable. 
If the Trace activation IE is included in the HANDOVER REQUEST message then eNB should initiate the requested trace function as described in 32.422. 

8.2.3
Unsuccessful Operation
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Figure 8.2.3-1: Handover preparation: unsuccessful operation

If the target eNodeB is not able to accept any of the SAE bearers or a failure occurs during the Handover Preparation, the target eNodeB shall send the HANDOVER PREPARATION FAILURE message to the source eNodeB. The message shall contain the Cause IE with an appropriate value.

8.2.
Abnormal Conditions

/* OMITTED PART */
9.1
Message Functional Definition and Content

Editors Note: Details on the Connection Management Identifiers is FFS. When general principles and consistency with S1AP has been decided all X2AP procedures will need to be revised.

9.1.1
HANDOVER REQUEST

This message is sent by the source eNodeB to the target eNodeB to request the preparation of resources for a handover.

Direction: eNodeB ( eNodeB.

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

	Message Type
	M
	
	
	
	
	

	Source eNB UE Context ID
	M
	
	
	allocated at the source eNodeB

Note: working IE name
	
	

	Target Cell ID
	
	
	
	
	
	

	UE Context Information
	M
	
	
	
	
	

	> MME UE Context ID
	M
	
	
	allocated at the MME

Note: working IE name
	
	

	> SAE Bearers To Be Setup List
	M
	
	
	
	
	

	>> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	
	

	>>> SAE Bearer ID
	M
	
	
	
	
	

	>>> UL GTP Tunnel Endpoint
	M
	
	9.2.X
	SGW tunnel endpoint. For delivery of UL PDUs
	
	

	>>> RB type (QCI)
	M
	
	
	
	
	

	> RRC Context
	M
	
	
	to transfer UE RAN context, details are FFS
	
	

	UE History Information
	O
	
	9.2.Y
	
	YES
	ignore

	Trace activation
	O
	
	9.2.X
	
	YES
	ignore


Editors Note: The details of required IEs to transfer RRC context, security information, roaming restriction information, potentially some user plane related context, etc., are left FFS.

Editors Note: It has been identified that this message also needs to include information on how target eNB should contact MME.

/* OMITTED PART */
9.2.Y
UE Historical Information

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

	Last Visited Cell List
	M
	1 to MaxNrOfCells
	
	Most recent information is added to the top of this list
	
	

	
>Last Visited Cell Information
	M
	
	9.2.Z
	
	
	


Editors Note: Maximum size of the list (MaxNrOfCells) is FFS.

9.2.Z
Last Visited Cell Information

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

	Global Cell ID
	M
	
	
	
	
	

	Cell type
	O
	
	ENUMERATED(macro, micro, pico, femto)
	
	
	

	Time UE stayed in cell
	O
	
	INTEGER
	In seconds
	
	

	UL / DL data per Bearer
	O
	1 to MaxNrOfBearers 
	
	
	
	

	
>Bearer Id
	O
	
	
	
	
	

	
>UL data sent
	O
	
	INTEGER
	In kBytes
	
	

	
>DL data received
	O
	
	INTEGER
	In kBytes
	
	


Editors Note: The definition of “Cell Type” is FFS

Editors Note: The way to indicate user activity (“UL/DL data per Bearer” IE) is FFS.

Conclusion 

We propose to the group to discuss and be agreed on the optional UE history Information IE according to the change proposed in the proposition section.
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