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1 Introduction 
RAN2 has discussed several solutions for improving UE mobility as part of the “HetNet Mobility Enhancements for LTE WI”. It was observed that RRC connection re-establishment procedure assisted by UE context fetch may reduce the number of re-establishment failures which can occur when the UE goes through an RLF and selects a cell which does not have the UE context (was not prepared by the source cell). This solution relies on the re-establishment cell retrieving UE context from the source cell over X2 or S1.

RAN2#84 sent an LS to RAN3 [2] for feedback on the above solution, regarding its feasibility from a RAN point of view. In this document, we discuss the procedure at a high level and conclude that it is beneficial and feasible.

2 Discussion

In current LTE networks, when UE encounters RLF on a cell at eNB1 and then selects a cell at another eNB2, the RRC Connection Re-establishment will fail if the cell at eNB2 has not been prepared as part of an handover. This triggers NAS recovery where the UE request a new RRC connection.

The above scenario and handover failures have been observed in current network deployments [3].

The UE context fetch procedure can be implemented without any Uu interface change. Furthermore, since the procedure is limited to X2 or S1 with no UE involvement, the solution will be applicable to legacy UEs. It should also be noted that the goal here is to prevent handover failures and not to change the network controlled mobility procedure.  
An example call flow for the UE context fetch is shown in Figure 1 below. This is based on reusing the current X2-AP procedures RLF INDICATION and HANDOVER REQUEST. A new IE “UE Context Fetch Indicator” is added to the RLF INDICATION to signal that this message is used to request UE context as illustrated in the Annex. 

The parameters included in the RLF INDICATION (PCI of the source cell, C-RNTI used in the source cell, and short MAC-l) are used to identify the correct UE context at the source cell.
After receiving the “UE Context Request”, the source eNB sends the UE context to the target eNB using the current HANDOVER procedure as shown in Figure 1. A new IE, “Fetch Indicator” is added to the HANDOVER REQUEST to distinguish it from regular handovers. This IE can include fields to identify the UE such as C-RNTI/Short MAC-l received in the request.

A possible improvement to the above procedure is to define a new message from the source to the target eNB to reject the request. This can provide benefits by expediting the decision making at the target cell for the RRC Connection Re-establishment Request.

It is also possible to define “Fetch Indicator” IEs described above as procedure IDs which can be replicated in the reject message as well.

An alternative option for UE Context Fetch is to define a new class-1 X2-AP procedure such as UE CONTEXT FETCH REQUEST and RESPONSE which are used respectively by the target eNB to request UE context and by the source eNB to send UE context or reject the request.
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Figure 1 RRC connection re-establishment with UE context fetch
Based on the above discussion, we propose that

Proposal 1: RAN3 to agree on the benefits and feasibility of UE Context Fetch and respond to RAN2 accordingly

3 Conclusions

In this contribution, we discussed the UE context fetch procedure to solve the problem of RRC Connection Establishment failures at unprepared cells. We propose that:
Proposal 1: RAN3 to agree on the benefits and feasibility of UE Context Fetch and respond to RAN2 accordingly
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Annex (RLF INDICATION for UE Context Fetch)

9.1.2.18
RLF INDICATION
This message is sent by the eNB2 to indicate an RRC re-establishment attempt or a reception of an RLF Report from a UE that suffered a connection failure at eNB1.

Direction: eNB2 ( eNB1.

	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 (TS 36.331 [9])
	YES
	ignore

	ShortMAC-I
	O
	
	BIT STRING (SIZE (16))
	ShortMAC-I contained in the RRC Re-establishment Request message (TS 36.331 [9])
	YES
	ignore

	UE RLF Report Container
	O
	
	OCTET STRING
	RLF Report contained in the UEInformationResponse message (TS 36.331 [9])
	YES
	ignore

	RRC Conn Setup Indicator
	O
	
	ENUMERATED(RRC Conn Setup, ...)
	Included if the RLF Report within the UE RLF Report Container IE is retrieved after an RRC connection setup or an incoming successful handover
	YES
	reject

	RRC Conn Reestab Indicator
	O
	
	ENUMERATED(reconfigurationFailure, handoverFailure, otherFailure, ...)
	The Reestablishment Cause in RRCConnectionReestablishmentRequest message(TS 36.331 [9])
	YES
	ignore

	UE Context Fetch Indicator
	O
	
	BOOLEAN
	Included to request UE context
	YES
	reject
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