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1 Introduction

In RAN3 meetings, we have solutions on MRO mechanisms to detect handover problems in which a new X2 procedure has been introduced. However, these solutions could not prevent UE to experience radio connection breakdown when the UE attempts RRC reestablishment to an unprepared cell [1]. 

This contribution presents a simple mechanism of acquiring UE context during RRC re-establishment procedure in order to avoid the loss of connection and increase the robustness of mobility in LTE. The contribution is in three folds: 

· No necessity for additional UE context fetching procedure, but rather a reuse of existing procedure

· Require just one additional X2 messages to the respond the UE context acquiring.

· The additional delay introduced by such mechanism does not ruin normal RRC connection re-establishment procedure.

2 Discussion and proposal
2.1 Problem statement
HO related problems detection is only part of MRO functionality. An enhancement based on the agreed MRO mechanism could minimize some MRO related problems such as RLF and/or call drop, which is significant for operators’ KPIs. 
For example, in too late HO or HO to wrong cell, after RLF is detected, UE initiates a RRC connection re-establishment procedure in order to continue radio connection. During the procedure, UE will first perform cell selection, and when one E-UTRA cell is selected, UE will send a RRC connection re-establishment request to the eNB controlling the cell. For a successful connection re-establishment, it is necessary that the concerned cell has previously stored the UE context. Alternatively, the UE will experience a re-establishment failure, thus resulting to a call drop [1]. 

From the above example, we can observe that the UE context is a critical factor to a successful UE connection re-establishment, and along with the MRO detection procedure, this issue could be handled easily. 
2.2 Discussion and proposal
The problem of UE connection re-establishment failure described above could be solved by a simple X2 message mechanism.
In section 8.3.9, TS 36.423 [2] describes the RLF indication procedure to transfer information regarding RRC re-establishment attempts between eNBs controlling neighbouring cells, as shown in Figure 1. eNB2 at which the RRC re-establishment attempt is made initiates the procedure by sending the RLF INDICATION message to the eNB1  which may have previously served the UE, see fig.1. Figure describes the RLF message.
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Figure 1: RLF Indication
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Failure cell PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier
	YES
	ignore

	Re-establishment cell ECGI
	M
	
	ECGI 

9.2.14
	
	YES
	ignore

	C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRC Re-establishment Request message [9]
	YES
	ignore

	ShortMAC-I
	O
	
	BIT STRING (SIZE (16))
	ShortMAC-I contained in the RRC Re-establishment Request message [9]
	YES
	ignore

	UE RLF Report Container
	O
	
	OCTET STRING
	rlfReport contained in the UEInformationResponse message [9]
	YES
	ignore


 Figure 2: RLF Indication message
It is worth noting that RLF indication does not require any RLF Indication reception response. If eNB2 does not have the UE context, the eNB1 should be responsible for sending UE context to eNB2 in order to successfully accomplish the RRC re-establishment connection. But how could eNB1 know that eNB2 does not have the UE context? 
For eNB2 to get the concerned UE context, eNB2 need not to initiate a new procedure, instead we just need to modify the RLF indication message with a flag, e.g. one bit, see Figure.3.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Failure cell PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier
	YES
	ignore

	Re-establishment cell ECGI
	M
	
	ECGI 

9.2.14
	
	YES
	ignore

	C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRC Re-establishment Request message [9]
	YES
	ignore

	ShortMAC-I
	O
	
	BIT STRING (SIZE (16))
	ShortMAC-I contained in the RRC Re-establishment Request message [9]
	YES
	ignore

	UE RLF Report Container
	O
	
	OCTET STRING
	rlfReport contained in the UEInformationResponse message [9]
	YES
	ignore

	UE Context Request
	O
	
	BIT
	BIT=0, Does not request UE context

BIT=1, request UE context
	YES
	ignore


 Figure 3: Modified RLF Indication message to request UE context

In Figure.3:

1. If the UE Context Request value is set to 1, that means that eNB2 request UE context and eNB1 should send a response containing context back to eNB2, see Figure.4
2. If the UE Context Request value is set to 0, that means that eNB2 does not request UE context and the response is not needed. 
                                             
[image: image2.emf] 
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Figure 4: UE context acquiring
2.3 Summary
From the above UE context acquiring proposal, we observe that it require less modification on Rel9 RLF indication procedure as follow:

· No need for additional UE context fetching procedure, just reuse of existing procedure

· Require just one additional X2 messages to respond the UE context fetching.

· The additional delay introduced by such mechanism does not ruin normal RRC connection re-establishment procedure.

Therefore, with the intention to improve the KPI for operators, we have proposals as follows.
Proposals:
1. To acquiring the UE context, we propose to add a flag in the Rel9 RLF indication message;

2. The context should be respond based on the flag. 
3 Conclusion
The contribution presents a simple mechanism of acquiring UE context during RRC re-establishment procedure in order to avoid the loss of connection and increase the robustness of mobility. By evaluation, we conclude that the additional delay introduced by such mechanism does not ruin normal RRC connection re-establishment procedure. Consequently, we provide the following proposals, and wish RAN3 to discuss and approve them.

Proposals:

1. To acquiring the UE context, we propose to add a flag in the Rel9 RLF indication message;

2. The context should be respond based on the flag. 
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