Staged Refresh Timers for RSVP

Ping Pan

Henning Schulzrinne

Roch Guerin

Background

¯ RSVP uses soft state:

                                                  ˘ reservations will  disap pear by themselves

                                                                                 if no t bein g re fre she d;

                                                  ˘ advan tag e 1 : avoid orpha n r ese rva tion s

                                                  ˘ advan tag e 2 : quick ad aptatio n to route

                                                                                 chang es

                                                  ˘ explicit tear-d own messages to speed up

                                                                                 the removal o f reservations

� Background

¯ Unreliable RSVP control message

                                     delivery:

                                                  ˘ per iodic r efre sh  be tween hop s;

                                                  ˘ cleanu p timer: a  sta te is d eleted if no

                                                                                 refresh message s arrive before the

                                                                                 expira tion  of a clea nup timer  interval.

Motivation

¯ Packet loss problem in the Mbone:

                                                  ˘ 1-2 % o n a ve rage;

                                                  ˘ 20% o r more  occasionally.

¯ If  the first  RSVP message is lost due to

                                     congestion:

                                                  ˘ no PATH o r RESV re -tr ansmitting until the

                                                                                 next re fre sh cycle (30 seconds b y default).

                                                  ˘ no retransmissio n for tear-do wn  messa ges;

                                                                                 the default timeout is 90 seco nds.

� Motivation

¯ Why not increase the refresh rate?

¯ A problem with hop-by-hop refresh:

                                                  ˘ do not propa gate u nch anged  re fre sh

                                                                                 messa ges.

                                                  ˘ for exa mp le ...

                                      A B C D

State X

State X

#1

#1

                                      A B C D

State X

State X

#2

...

                                         A B C D

        State X

State X

#1

(until B´s refresh cycle)

� Motivation

¯ Why do we need reliable and fast RSVP

                                     message delivery?

                                                  ˘ End  system multimedia  ap plicati on

                                                                                 req uirement: the fir st few second s may be

                                                                                 criti cal .

                                                  ˘ Ser vice policy re quiremen t: The  de lay of

                                                                                 RSVP deli ver y may cause billing  an d

                                                                                 accounting prob lems.

                                                                                                                    Staged Refresh Timer

¯ Each sending node has the following

                                      tunable parameters:

                                                  ˘ R

                                                                                                              f

                                                                                                                     :

th e i nitia l fast refresh interval. Default

                                                                                 value is 3  seconds.

                                                  ˘ R

                                                                                                              s

: the slo w refresh interval ( after echo-

                                                                                 rep ly). De fau lt is 15  minutes.

                                                  ˘ R: fixed  re fre sh interval. 3 0 sec b y default.

                                                  ˘
                                                                                 ’

                                                                                                         : an incremental value. 0 .3 by d efa ult.

                                                                      Staged Refresh Timer (2)

¯ After sending a trigger message:

                                                  ˘ unl ess the  echo -reply is received, schedu le

                                                                                 retransmissio n a fter R

f

, ( 1+

’
) R

f

, (1 +

’
) 2  R

f

,

                                                                                 �

                                                  ˘ if the echo-re ply is r ece ive d, swi tch the

                                                                                 refresh rate to R

s

.

                                                  ˘ When (1+

’
) I R

f
r eaches to R, refr esh

                                                                                 PATH/RESV with R, and stop sendin g tear -

                                                                                 down messa ges.

0

0.05

0.1

0.15

0.2

0.25

0.3

0 20 40 60 80 100 120 140
time (s ec )

r e fr e sh r ate (1/s ec )

St a ge d re f re s h (no  re ply )

Fi xe d Re fre s h

Re f re s h wi t h re ply

                                                              Staged Refresh Timer (3)

                                                                   If ( R

                                                                                                                  k

 < R)

R

k
o
 R

k

 (1+

’
)

send out a refresh message

wake up in state k after R

k

 seconds;

exit

                                                                   else

R

k
o
 R

if (the state k is a tear-down message)

clean up state k;

exit;

else

send out state k after R

k

 seconds;

exit

A new RSVP timer algorithm:

Basic Properties

¯ hop-by-hop;

¯ minor addition to the RSVP protocol;

¯ backward compatible;

                                                  ˘ doe s not r equire  the prop ose d scheme to

                                                                                 be implemen ted  on  the receiving node s.

¯ small operating overhead.

                                        Special Considerations (1):

tear-down messages

¯ Release the resource, and mark the

                                     state as closing .

¯ Use the state info for retransmission;

¯ Remove the state only  after

                                                  ˘ the ech o-rep ly is re cei ved ,

                                                  ˘ or the refr esh  in terval has ch anged  to the

                                                                                 fixe d in ter val  R.

                                                Special Considerations (2):

operation in NBMA

¯ Problem:

for  a multica st session, a sendin g

                                      nod e d oes n ot  know the to tal  nu mb er o f

                                      receiving nod es for PATH or PATHTEAR a t

                                      an egr ess interfa ce .

¯ Therefore , ca nnot switch to a  lon ger refresh

                                      time r Rs b ase d o n h aving received ech o-

                                      rep lies.

Operation in NBMA:

                                                                                                 PATH message

                                                                                                         S

R3

R2

R1

Path

PathAck

PathAck

Path

Path

Path

 Operation in NBMA:

PATHTEAR

¯ A sending node knows all the receiving

                                      nodes that have made reservations.

¯ Generate PATHTEAR with staged

                                      refresh timer until replies are received

                                      from all known nhop nodes.

Evaluation

                 Reduced Message Loss Probability

˘ Assume the messag e l oss proba bility for a

                               single messa ge is 20%. The accumula tive

                               pro bability that n o r ese rva tio n is

                               esta blished afte r ha lf minute is redu ce d to

                               3  10 -4 co mp ared with 4  10 -2 wi th th e

                               curren t fixed timer.

˘ For loss rate of 2%, the  failure  pr obabi litie s

                               become 3  10 -9  a nd 4  1 0 -4 , respectively.

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

0 50 100 150 200
ti m e (sec)

L o ss Pro b  (l o g 10)

Sta ge d Re fre s h

Fi xe d Re f re s h

Evaluation

          Reduced Protocol Overhead

                                                                           (15 0 b ytes pe r message)

60 s 60 min

Fixed Refresh 300 18,000

Slewed Refresh

( slew.rate = 0.3)

300 1,950

Staged Refresh (no reply) 900 18,600

Staged Refresh (with reply) 300 900

Conclusion

¯ Simple

¯ Backward Compatible