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Introduction

During the previous meeting the X2 Handover has been discuss and some solutions have been provided to the handover failure like the Handover Preparation Failure. The purpose of this contribution is to investigate the handover failure cases and in particularly respond to the question; how to stop the Data Forwarding when an error occurs during the X2 handover.  

The solution proposed in this contribution differentiates two cases, the first one is when a Radio Link Failure occurs before the UE can connect to the target eNodeB (teNB) and the second one is when an error occurs in the target system after the reception of the Handover Command by the teNB. 
Discussion

The Intra-MME/Serving Gateway Handover (Annex Fig.3) is split in three phases, the Handover Preparation, the Handover Execution and the Handover Completion [1].
RAN3 has already discussed in the previous meeting, the comportment of the target system in case of failure during Handover Preparation by the specification for a Handover Preparation Failure procedure. The HO Cancel has been also proposed to manage the impacting of some UE issues and the release the resource in seNB initiative.

It is still unclear the comportment of the target system in case of failure during the Handover Execution and the Handover Completion.

Handover Execution Failure:

The Handover Execution surrounds the radio events between the source and the target eNBs.  The issues occur during the Handover Execution are relative the Radio Link Failure (RLF) and they are currently discussed in RAN2 and RAN3 (RLF Recovery [2, 3]).
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Fig.1: Handover Execution

If there is a RLF or any other issues which leads to the lost of the UE between step 7 and step 10 (Fig.1), there is no specified method for the seNB or the teNB to stop Data Forwarding. There is no-way for the seNB and teNB to known the UE issues. 

To solve the handover failure during the Handover Execution, it is necessary for a good implementation to have internal clean-up procedure in seNB and in the teNB. The aim of this mechanism is to release the resources of the “abnormal handover”. The “abnormal handover” may be detected on event (or none event) and a solution will probably be based on timer. This mechanism is strongly link to the implementation. That’s the reason why it seems to be reasonable to let its proprietary.  

Proposal 1: In case of Failure during the Handover Execution, the release resource in the source eNB and the target eNB is implementation dependant. 
Handover Completion failure:
During the Handover Completion the teNB completes the Handover by the advising the MME (and MME the Serving Gateway) and then it releases the resource in seNB. During all this procedure, the seNB is continuing the Data Forwarding to the teNB. 

The UE sends the Handover Confirm to the teNB in step 10 (Fig.1). The UE is now connected to the teNB. From this step, the teNB is responsible of the UE and for the release resource in the seNB ([1] or cf. Fig. 3). If a failure occurs between steps 11 to 15 (Fig.2) and the teNB cannot ensure the Handover continuity, the teNB shall release the UE and the seNB resources (to stop the Data Forwarding). Because the handover procedure is on-going in the target side, there is no-way for the UE to be back on the source side.  
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Fig 2: Handover Completion
It is proposes in case of Handover Completion Failure to specify the abnormal cause relative into the Release Resource procedure. The Release Resource message may include an optional error cause value. This cause value will be used to indicate to the seNB that the release resource is relative to the handover a failure in the target system. 
Proposal 2: In case of Failure during the Handover Completion the target eNB shall release the resource in source eNB with an appropriate cause error value. 

An Abnormal Condition may be defined for The Release Resource procedure.

Abnormal Conditions

If during the Handover Completion, the target eNB may not continue the on going Handover, the target eNB shall Releases the resource in the source eNB with the appropriate cause value. The cause value definition is FFS.

The same principal for S1 Handover where the MME releases the source eNB resource with an error cause value in case of failure in the target system is FFS.
Conclusion 

We propose to RAN3 to discuss and be agreed on the two following proposals:

· In case of Failure during the Handover Execution, the release resource in the source eNB and the target eNB is implementation dependant.

· In case of Failure during the Handover Completion the target eNB shall release the resource in source eNB with an appropriate cause error value. 

We also propose to complete the Release Resource procedure definition in the TS 36.423 by the following abnormal condition:
Abnormal Conditions

If during the Handover Completion, the target eNB may not continue the on going Handover, the target eNB shall Releases the resource in the source eNB with the appropriate cause value. The cause value definition is FFS.

References

[1] 3GPP TS 36.300 v8.1.0, E-UTRAN Stage 2
[2] R2-072382, 3GPP TSG-RAN WG2 Meeting #58bis, Radio Link Failure Recovery
[3] R3-071308, 3GPP TSG-RAN WG3#57 “LS on Handling of Radio Link Failure”
Annex: Intra-MME/Serving Gateway HO


[image: image3.emf]Legend

packet data

packet data

 UL allocation

2. Measurement Reports

3. HO decision

4. Handover Request

5. Admission Control

6. Handover Request Ack

7. Handover Command

DL allocation

DL Data Forwarding

10. Handover Confirm

16.Release Resource

11. Handover Complete

UE Source eNB Target eNB Serving Gateway

Detach from old cell and

synchronize to new cell

Deliver buffered and in transit

packets to target eNB

Buffer packets from

Source eNB

8. Synchronisation

9. UL allocation + TA for UE

packet data

DL Data Forwarding

Flush DL buffer, continue

delivering in-transit packets

packet data

L3signalling

L1/L2 signalling

User Data

1. Measurement Control

15. Handover Complete Ack

17. Release

Resources

H

a

n

d

o

v

e

r

C

o

m

p

l

e

t

i

o

n

H

a

n

d

o

v

e

r

E

x

e

c

u

t

i

o

n

H

a

n

d

o

v

e

r

P

r

e

p

a

r

a

t

i

o

n

MME

0. Area Restriction Provided

12. User Plane update

request

14. User Plane update

response

13. Switch DL path

 Fig.3: Intra-MME/Serving Gateway HO
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