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Abst r act

Thi s docunent describes how to use anycast addresses for collecting
feedback information on the reverse link in case of multicast forward
transm ssion. The application for anycast addressing in the case of
mul ticast transmission is the novelty. The draft describes the
fundanental s and requirenents about how to collect and aggregate
feedback information if anycasting is applied.
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1.

I nt roducti on

Cross-optinm zed conmuni cati on architectures deeply rely on collection
and eval uation of different feedback information provided by network
nodes periodically or on-demand. However, information is often
represented in a redundant way (e.g., series of measurenment data with
same val ues can be shortly represented by a single val ue together
with zero standard deviation). As a technique to remove redundancy
and achi eve efficient comruni cation, data aggregati on has been

i ntroduced and widely investigated in the literature. The aimof data
aggregation is to cut back the anbunt of data to be transnitted while
still distributing the required information about events of interest.
An adequat e aggregati on schenme can reduce the usage of

bandwi dt h/ ener gy/ conput ati onal power of all architectural conponents
and nodes in the network. Data aggregation considers two nain
aspects. On one hand, data-centric aggregation schenes are desi gned
to address the encodi ng, calculation, and conpression of aggregatable
data coming fromnultiple sources (using aggregation functions such
as MAX, M N, AVERAGE, or the probabilistic aggregation). On the other
hand, routing-centric aggregati on nmechani snms are supposed to cover
routing problens: how (e.g., when and where) information pieces
(i.e., datagrams) can neet each other in order to be aggregated. In
the sections bel ow we provide a general solution for the latter issue
by introducing a feedback data aggregation architecture depl oying
designated entities inside the network (called aggregation servers)
that collect individual feedback information pieces and relay the
new y conmposed aggregated data towards further processing in an
optimal way, all based on | Pv6 anycasti ng.

| Pv6 anycast based feedback data aggregation

In this section anycast based feedback aggregation is introduced
according to different points of view, such as the typical scenario
where this technique can be used, the required new entities

i ntroduced in the network and the newly proposed addressing
architecture for efficient operation.

2.1. Application and usage scenari 0s

The typical scenario where the application of |Pv6 anycast based
f eedback aggregati on can be beneficial is depicted in Figure 1.

This scenario includes one single Server or Source of a genera

service (S), i.e. content(s), which requires feedback information
fromthe subscribers called User Entities (UE). The UES’ connection
type can be fixed or nobile as well. The feedback infornmation hel ps

the server to provide the best service given the current network
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condi tions by adaptively nodifying the server working paraneters as

required.
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Figure 1 A typical scenario for anycast based aggregation

A feedback nessage is usually conposed of several small nuneric

val ues whi ch provide information about the actual quality of the
service (QS), network paraneters, etc. These values are nore often
generated with high frequency and are only a few bits or bytes |ong,
so sendi ng each one to the server separately in an |IP packet is a
critical waste of bandwi dth [FeedAgg]. To avoid this, a good sol ution
is using | Pv6 anycasting [ RFC1546] and feedback aggregation in
conbi nat i on.

2. 2. Term nol ogy

0 Server or Source (S): A node in the network which provides for
exanpl e adaptive nultinedia streaning to the User Entities. This
service is identified with a service anycast address which is
practically identical and indistinguishable fromthe |IPv6 unicast
address of the server [RFC4291].

0 User Entity (UE): A user ternminal which is able to subscribe to
the service provided by the Server or Source. It neasures sone
paraneters of the received service data (e.g. nultinmedia strean)
continuously and sends this information back to the adaptive
Server to keep the QS of the service as high as possible despite
the constantly changi ng network conditions.
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0 Anycast Capable Router (ACR): An | P packet router which is capable
of handling anycast addresses and services in the network. The
anycast service providers (i.e. the Feedback Aggregati on Servers)
are registering thenselves in the closest ACR They send their
uni cast address and the I D of the anycast service they are
intended to participate in. During the operation of the ACR the
packets that are addressed to the service’s anycast address are
forwarded to "at | east one and preferably only one" service
provi der according to a paraneter |ike hop count, the |oad of the
servers, etc [RFCL1546] [RFCA786].

0 Anycast routing protocol: A routing protocol running on the ACRs
besi des the normal routing process. This protocol naintains the
anycast group information which is updated by the service
provi ders periodically. A packet addressed to an anycast address
is routed according to the current group state information to "at
| east one and preferably only one" service provider [RFC1546].

o0 Feedback Aggregation Server (FAS): A server node which processes
the incom ng | P nessages addressed to the anycast address of the
service. The individual feedback nessages are decapsul ated and the
FAS, which is aware of the feedback types of the given service,
stores themin separate queues. Every feedback type has a
lifetinme, so the various types of feedback nmessages nust be sent
within different tine constraints. Wen the tinmer expires for the
first nmessage in a queue, the conplete content of this queue is
pl aced in a new | P packet and sent to the server of the service.

o0 Feedback Aggregation Address (FAA): This is the address the |IPv6
packets, containing individual feedback nessages, are addressed
to. The FAA identifies the anycast group of the FASs and the
Source. In practice, this address should be one of the Source’s
uni cast addresses. This provides feedback delivery also in the
cases when no ACRis present in the path fromthe UE back to the
Sour ce.

2.3. Protocol Operation Overview and Addressing

The service Source and the Feedback Aggregation Servers are in the
same anycast group, addressable with the sane anycast address, which
shoul d be one of the unicast addresses of the server [RFC4291]. The
Source and the Feedback Aggregation Server are marked in the sanme way
in Figure 2 according to the above reason. The Server should have
assigned at |east two unicast addresses, one used as the anycast
group address and the other used by the aggregated | P packets sent by
the FASs. The uni cast packet forwardi ng between the FASs and the

Sour ce prevents packet |ooping between ACRs and FASs (Figure 2).
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{Anycast routing}
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Figure 2 Possible paths for a feedback nessage

Usi ng one of the unicast addresses of the service Source as anycast
group address ensures that a packet is delivered to the proper
destination even if it crosses only unicast capable routers along the
pat h back to the source (Figure 3).

+-o-- -+ +-- -+ L —_ +
| UE|--->] R|---(...)--->] S
oo+ +---+ eennn +

Fi gure 3 Feedback nessage path wi t hout ACRs

| Pv6 anycasting hel ps reaching the aggregation servers in an optinm
way: a UE addresses the feedback packets to the anycast address (FAA)
of the aggregation servers (FAS), ensuring packets are delivered to
the "cl osest" aggregation server (or directly to the service Source
if this is the closest nenber of the anycast group (Figure 2 upper
arrow)) using anycast routing protocol which is inplenented in the

i ntermedi ate Anycast Capable Routers (ACR). Note, that it is not
necessary that all the routers be anycast capabl e: however, in this
case, only sub-optinmal transm ssion of feedback data is achi evabl e.
Furthermore, in this network scenario the statel ess property of
anycast communi cation [ RFC1546] does not raise any problem since the
UEs send individual feedback packets and it makes no difference which
aggregation server they are delivered to.

Aggregation servers supported by anycast conmuni cation provide

Net wor k- evel (or Systemlevel) aggregation in a (sub-)optiml way.
After receiving feedback data from i ndividual UEs the FASs aggregate
the information and relay this newy conposed aggregated data towards
the adaptive service Source
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Benefits of using anycast based aggregation

In accordance with the literature, the aggregation ratio at network-
Il evel is determined by the length of the tracking history and the MIU
size on the aggregation server’s uplink. On average an aggregation
ratio between 2 and 10 can be achieved. By applying this solution the
overhead in the core network can be significantly reduced all ow ng

al so for an increased nunber of servable UEs for a given uplink
transm ssion capacity of the Source.

Security Considerations

The above introduced sol ution does not raise new security issues or
requi renents, thus the considerations from][RFCL546] and [ RFC4786]
apply as well to this docunent.

| ANA Consi derations

Thi s docunment has no new | ANA consi der ati ons
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