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1. Introduction

This paper discusses the completion of data forwarding in the source ENB when intra-LTE handover.
As extracted from the TS 36.300:

10.1.2.1.2
 U-plane handling

The U-plane handling during the Intra-E-UTRAN-Access mobility activity for UEs in LTE_ACTIVE takes the following principles into account to avoid data loss during HO and hence to support seamless/lossless service provision:

-
During HO preparation a U-plane tunnel is established between the source eNB and the target eNB.

-
During HO execution, user data may be forwarded from the source eNB to the target eNB. The forwarding may take place in a service dependent and implementation specific way.

-
Forwarding of user data from the source to the target eNB should take place as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped).
-
During HO completion:

-
The EPC is informed by the target eNB that the UE has gained access at the target eNB by the HANDOVER COMPLETE message and the U-plane path is switched by the EPC from the source eNB to the target eNB.
-
The source eNB should continue forwarding of U-plane data as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped).

2.1 Problem addressed
From above description it is implementation specific how to stop data forwarding from the source ENB point of view. However it will cause some problems at both source and target side.
Source ENB problem:
Source ENB doesn’t know when the CN has switched data transmission to the target ENB, it has to wait until buffer empty or timer expires even after it receives the Release Resource. The resources especially radio resources allocated by the source ENB is wasted. So it is better to facilitate the source release timely at the source ENB.
Target ENB problem:

Currently the target ENB starts data transmission from the CN is purely timer based. Since at the source ENB side, it is implementation specific when to stop data forwarding, it has impacts on the target side behaviour: 
· Waiting for a long time because data forwarding stops earlier 
· Encountering some data loss because data forwarding stops very late
Especially for the first bullet, it is not we would like to see since it has side effect on data interruption period. The target ENB has to wait for the data from source ENB before it can start transmitting data from the core network even though there is no data any longer from the source.
One may argue the above scenarios are not the typical case. But we should bear in mind that intra-LTE handover will happen more frequently than UMTS. Imagine a medium speed UE, it experiences 2 handovers in 1 minute (Assuming UE speed is 30 km/h and cell distance is 500m).
2. Proposal
The significance of the problem shall be emphasized and solved in RAN3. Ensuring data forwarding between source ENB and target ENB to work well shall be a task for RAN3.
In previous RAN3 meetings, several proposals have been put forward, but not agreed. The problems are mainly: 
· Adding new CP procedure

· UP solution not so reliable and pertain to problems

· acknowldegement over X2 doesn’t work well

· …
In this contribution, we propose a new method which is simply enhancement to current handover procedure and solves this problem very elegantly.

In step 12, the SAE GW returns to the target ENB the GTP Sequence Number indicating the last SN sent to the source ENB. Then in step 13 this SN is forwarded to the source ENB, which knows that the data transmission is finished in the SAE GW and the last GTP packet is identified by the SN. After the source ENB receives all GTP packet including the one with SN, it will release the local resouces.
Through this proposal, we can see that

· The local resources can be released timely and efficiently.

· No additional procedure or UP control frames are needed.


[image: image1.emf]Legend

packet data

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

13. Release Resource

11. Handover Complete

UE Source eNB Target eNB MME/SAE 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

Path Switching

packet data

L3 signalling

L1/L2 signalling

User Data

0. Area Restriction Provided

1. Measurement Control

12. Handover Complete Ack

14. 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

Figure 1: Intra-LTE handover scenario
2. Conclusion

It is proposed that RAN3 agree that the problems addresses in this contribution shall be solved. Take Samsung’s solution as WA for the time being and welcome other proposals to solve the problems especially the problem at target ENB as well.
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