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1 Introduction

In current LTE stage 2 specification [1], during handover, the UE shall try to access the target cell indicated in the handover command by random access procedure. If the access to the target cell fails, it is considered a handover failure.

In [2], upon handover failure, it is assumed that the UE first tries to return to the source cell, and revert to the old AS configuration if available. If the UE fails to access the source cell also, it leads to radio link failure. In this contribution, we propose a way for the UE to quickly recover from handover failure.
2 Discussion

When handover failure occurs, UE tries to resume the connection to the source cell. Since the UE was detached from the source cell previously, it is not synchronized with the source cell. Therefore, it should perform random access procedure to synchronize with the source cell. After the connection to the source cell is resumed, the source eNB notifies the target eNB to release the resource reserved for the UE. If the connection to the source cell cannot be resumed very soon, the resource reserved for the UE will be kept for an unnecessary longer time.
In addition, during handover failure, there will be some interruption time to the UE. It affects user’s experience if the interruption time is too long. Therefore, the UE is urgent to resume the connection as soon as possible.
In order to make an instant access, it is proposed to allow a non-contention based random access procedure for the UE to access the source cell upon handover failure. The source eNB may allocate a dedicate preamble if available to the UE in the Handover Command. Upon handover failure, the UE can use the dedicate preamble to access the source cell. And if the handover is successful, the dedicate preamble allocated by the source eNB can be released when receiving the notification from the target eNB.

3 Conclusion

In this contribution the urgency of accessing the source cell for the UE upon handover failure is discussed. It is proposed to allow a non-contention based random access procedure for the UE to access the source cell upon handover failure, and the source eNB may allocate a dedicate preamble if available to the UE in the Handover Command. A text proposal is also attached.

4 Reference

[1] 3GPP TS 36.300 V8.1.0 (2007-06), "E-UTRAN Overall description; Stage 2".

[2] 3GPP TSG-RAN WG2 Meeting #59 R2-073704, “Recap of handover procedure, control plane aspect (with TP)”.

--------------------------------Text Proposal to TS 36.300 (based on R2-073863)---------------------------

10.1.2.1.1
C-plane handling

The HO procedure is performed without EPC involvement, i.e. preparation messages are directly exchanged between the eNBs. The release of the resources at the source side during the HO completion phase is triggered by the eNB. The figure below depicts the basic handover scenario where neither MME nor Serving Gateway changes:
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Figure 10.1.2.1: Intra-MME/Serving Gateway HO

Below is a more detailed description of the intra-MME/Serving Gateway HO procedure:

0
The UE context within the source eNB contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update.

1
The source eNB configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNB may assist the function controlling the UE's connection mobility.

2
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification etc. 

3
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE.

4
The source eNB issues a HANDOVER REQUEST message to the target eNB passing necessary information to prepare the HO at the target side (UE X2 signalling context reference at source eNB, UE S1 EPC signalling context reference, target cell ID, RRC context including the C-RNTI of the UE in the source eNB, AS-configuration (excluding physical layer configuration) , SAE bearer context and physical layer ID of the source cell + MAC for possible RLF recovery). UE X2 / UE S1 signalling references enable the target eNB to address the source eNB and the EPC. The SAE bearer context includes necessary RNL and TNL addressing information, and QoS profiles of the SAE bearers.

5
Admission Control may be performed by the target eNB dependent on the received SAE bearer QoS information to increase the likelihood of a successful HO, if the resources can be granted by target eNB. The target eNB configures the required resources according to the received SAE bearer QoS information and reserves a C-RNTI and optionally a RACH preamble. The AS-configuration to be used in the target cell can either be specified independently (i.e. an “establishment”) or as a delta compared to the AS-configuration used in the source cell (ie. A “reconfiguration”).

6
Target eNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as part of the Handover Command. The container may include a new C-RNTI, a dedicated RACH preamble, indication of the expiry time of the dedicated RACH preamble and possibly some other parameters i.e. access parameters, SIBs, etc. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.

NOTE:
As soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink, data forwarding may be initiated.

Steps 7 to 15 provide means to avoid data loss during HO and are further detailed in 10.1.2.1.2 and 10.1.2.3.

7
The source eNB generates the HANDOVER COMMAND (RRC message) towards the UE. The source eNB may allocate a dedicate RACH preamble to the UE to access the source cell upon handover failure. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNB. The source eNodeB performs the necessary integrity protection and ciphering of the message. The UE receives the HANDOVER COMMAND with necessary parameters (i.e. new C-RNTI, dedicated RACH preamble, possible expiry time of the dedicated RACH preamble, target eNB SIBs etc) and is commanded by the source eNB to perform the HO.

8
After receiving the HANDOVER COMMAND, UE performs synchronisation to target eNB and accesses the target cell via RACH following a contention-free procedure if a dedicated RACH preamble was allocated in HANDOVER COMMAND or following a contention-based procedure if no dedicated preamble was allocated. 

9
Network responds with UL allocation and timing advance. 

10
When the UE has successfully accessed the target cell, the UE sends the HANDOVER CONFIRM message (C-RNTI) to the target eNB to indicate that the handover procedure is completed for the UE. The target eNB verifies the C-RNTI sent in the HANDOVER CONFIRM message. The target eNB can now begin sending data to the UE. Based on further optimizations, the downlink data transmission can begin as early as after step 8 (FFS).

11
The target eNB sends a HANDOVER COMPLETE message to MME to inform that the UE has changed cell.
12
The MME sends a USER PLANE UPDATE REQUEST message to the Serving Gateway.

13
The Serving Gateway switches the downlink data path to the target side and can release any U-plane/TNL resources towards the source eNB.
14
Serving Gateway sends a USER PLANE UPDATE RESPONSE message to MME.

15
The MME confirms the HANDOVER COMPLETE message with the HANDOVER COMPLETE ACK message.

16
By sending RELEASE RESOURCE the target eNB informs success of HO to source eNB and triggers the release of resources. The timing for the target eNB to send this message between steps 10 and 15 is FFS.

17
Upon reception of the RELEASE RESOURCE message, the source eNB can release radio and C-plane related resources associated to the UE context. 

NOTE:
Details on updating of roaming/area restriction information within E-UTRAN in the course of the HO procedure are FFS
10.1.5
Random Access Procedure

The random access procedure is characterized by:

-
Common procedure for FDD and TDD;

-
One procedure irrespective of cell size;

The random access procedure is performed for the following six events:

-
Initial access from RRC_IDLE;
-
Initial access after radio link failure;

-
Handover requiring random access procedure;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised” or there are no dedicated scheduling request channels available.
· UL synchronisation to the source cell after handover failure;
Furthermore, the random access procedure takes two distinct forms:

-
Contention based (applicable to all six events);

-
Non-contention based (applicable to only handover, DL data arrival and UL synchronisation to the source cell after handover failure).

Normal DL/UL transmission can take place after the random access procedure.
10.1.5.2
Non-contention based random access procedure
The non-contention based random access procedure is outlined on Figure 10.1.5.2-1 below:
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Figure 10.1.5.2-1: Non-contention based Random Access Procedure
The three steps of the non-contention based random access procedures are:

1)
Random Access Preamble assignment via dedicated signalling in DL:

-
eNB assigns to UE a 6 bit non-contention Random Access Preamble (a Random Access Preamble not within the set broadcasted on BCH).

-
Signalled via:

-
HO command generated by target eNB and sent via source eNB for handover and UL synchronisation to the source cell after handover failure;

-
MAC signalling (L1/L2 control channel or MAC control PDU is FFS) in case of DL data arrival.

2)
Random Access Preamble on RACH in uplink: 

-
UE transmits the assigned non-contention Random Access Preamble.

3)
Random Access Response on DL-SCH:

-
Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;

-
Use of HARQ is FFS;
-
Addressed either to C-RNTI or RA-RNTI (which one is FFS) on L1/L2 control channel;
-
Conveys at least:

-
Timing Alignment information and initial UL grant for handover;

-
Timing Alignment information for DL data arrival;

-
In addition, RA-preamble identifier if addressed to RA-RNTI on L1/L2 control channel.

-
Intended for:

-
Only one UE in one DL-SCH message if addressed to C-RNTI on L1/L2 control channel;

-
One or multiple UEs in one DL-SCH message if addressed to RA-RNTI on L1/L2 control channel.
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