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Packet Loss-free handover over E-MBS networks
Perumal Ramesh Babu, Youn Ok Park, Eunkyung Kim, Chulsik Yoon 
ETRI
Introduction
Cell

   The term cell in this context is used for a subsystem that may consist of one or several transmitters sending entirely identical content on the same frequency (single frequency network, SFN). So a cell handover in this context is the change of frequency and data stream in order to receive the same service continued within another cell.

Packet loss
   The number of packets lost while maintaining communication during a handover. Packet loss will most probably happen when the terminal tries to synchronize to the target frequency and transport stream in the handover process.
Handover in broadcast systems
   Handover in broadcast systems are quite different from the ones e.g in cellular telecommunications networks, mainly due to the fact that no return channel exists. So the network’s infrastructure has no feedback about who is using the services and possibly moving from one cell to another. All the information for performing handovers has to be deployed to the terminals which will perform the handovers on their own.

Phase shifting principle
In the E-MBS case, the data is not transmitted every frame. The data is transmitted in Burst. So some frames are ON and some frames are OFF. When a mobile terminal changes from one cell to another, ideally it should be able to seamlessly continue receiving the current service in the new cell without any packet loss, assuming that the service is available in both cells. To achieve this, a static phase shift between the two cells may be applied such that when one cell is transmitting no other cells are transmitting. In other words, a cell transmits its E-MBS data during other cells OFF-time frames. If the phase shift is performed according to this, there should be overlapping of IP packets between two consecutive cells. This ensures, even with significant tolerance towards IP feeding stream delays, seamless loss-free handovers.
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Here in the above and below figures two cells at the border are considered



[image: image4.png]



[image: image5.png]@-s3aa=D

Es
map IE

oL
map

MBS man

MBS Zone|

TTEzse

Es
mep IE

oL
map

MBS map

MBS Zone|

1

234

5

[

7

89

101112

13141615 17 1818 20 212223 20

TeEzee T

Es
mep IE

oL
map

MBS man

MBS Zone|

3

7

89

10 11 1213 14 15

e )

Es
map IE

oL
map

MBS man

MBS Zone|

7

[

Q10 11 1213 14 15 16 17 18





Here in the given example above, three cells are considered at the border.
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Here in the given example above, two cells are considered at the border.

Text Proposal for the 802.16m Amendment Draft Standard
Note:

The text in BLUE color: the new text added to the 802.16m Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

16.9.x. In the case of Broadcasting, to prevent packet loss during handover from one SFN cell to another, phase shifting principle should be used between the bordering cells. 
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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