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27 Segmentation and reassembly

27.1 Introduction

Segmentation and reassembly are the FC-2 func-
tions provided to subdivide application data cor-
responding to an Information Category to be
transferred into Payloads, compute Relative
Offset values, embed each Payload and the cor-
responding Relative Offset value in an individual
frame, transfer these frames over the link, and
reassemble at the receiving end the application
data of the Information Category as sent by the
sending end.

Application data mapping

Mapping application data to Upper Level Proto-
cols (ULPs) is outside the scope of FC-PH. ULPs
maintain the status of application data trans-
ferred.

27.2 Sending end

An upper level (a level above FC-2) at the
§&nding end shall define a Relative Offset space
for each Information Category for which Relative
Offset usage is supported. An upper level speci-
fies a block or a collection of subblocks to be
transferred within a Sequence.

27.21 Relative Offset space

The Relative Offset space shall start from zero,
representing an upper level-defined origin, and
extend to its highest value. Application data for
an Information Category transferred may be
mapped to all or portions of Relative Offset
space.

27.2.2 Block

A block is an upper level construct of application
data related to a single Information Category
and transferred within a single Sequence. |If
Continuously Increasing Relative Offset is used,
a block shall be specified. A block is allowed to
map to all or part of Relative Offset space of the
Information Category. An upper level shall
specify an Initial Relative Offset (IRO;) for each
block. The Initial Relative Offset value is allowed
to be zero or non-zero.

OCKET

LARM

27.2.3 Subblock

A subblock is an upper level construct which
contains partial data for a single Information Cat-
egory. A collection of subblocks is specified for
a given Information Category to be transferred
within a Sequence. The subblocks shall be
specified, only if the Sequence Recipient sup-
ports Random Relative Offset. An upper level
shall specify an Initial Relative Offset for each
subblock. The Initial Relative Offset value is
allowed to be zero or non-zero. The Initial Rela-
tive Offset values of subblocks of a given Infor-
mation Category transmitted consecutively are
allowed to be random.

The collection of subblocks for a single Informa-
tion Category is allowed to map to portions or all
of Relative Offset space for the Information Cate-

gory.

27.2.4 Sequence

The blocks to be transferred within a single
Sequence and the Information Category for each
block shall be specified to FC-2 by an upper
level. The collections of subblocks to be trans-
ferred within a Sequence and the information
Category for each subblock shall be specified to
FC-2 by an upper level.

27.2.5 Relationship between Sequences

The Relative Offset relationship between multiple
Sequences of a given Information Category shall
be specified by an upper level. This relationship
is transparent to FC-2.

27.3 FC-2

Mechanisms
FC-2 mechanisms to support this function are

a) Relative Offset or SEQ_CNT

b} Sequence

c) F_CTL bit indicating the presence of Relative
Offset in the parameter field (see 18.2)

Relative Offset
The Parameter field in the Frame_Header may
be used to hold the value of Relative Offset
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Payload related to an upper level-defined origin
for a given Information Category.

Sequence Count (SEQ_CNT)

If Relative Offset is not used for reassembly, the
Information Category shall be reassembled
using the SEQ _CNT. The reassembly shall be
performed by joining or concatenating the Pay-
loads of the Data frames in the continuously
increasing order of SEQ_CNTs starting from the
SEQ_CNT of the first Data frame to that of the
last Data frame of a given Sequence.

For an Information Category i within a given
Sequence, the reassembly is expressed as
Application data; =
PL, (m) || PL, (m+1) ]l 000 || PL; (m+n)
where PL {(m) represents Payload
of a frame with SEQ_CNT m
n is the total frame count
within the Sequence
m is the lowest SEQ_CNT (zero or non-
zero) and m-+n is the highest SEQ_CNT.

.

If the SEQ_CNT wraps to zero from hex FFFF

<~ within a Sequence, the reassembly shall be con-

tinued according to modulo 65536 arithmetic (i.e.,
SEQ_CNT = 0 follows SEQ_CNT = hex FFFF).

27.4 Login

The following Common Service Parameters
related to segmentation and reassembly are
interchanged during N_Port Login (see figure
61):

a) Relative Offset by Information Category
b) Continuously Increasing or Random Relative
Offset

Through the interchange of these Login parame-
ters, the Sequence Recipient indicates its Rela-
tive Offset requirements to the Sequence
Initiator. The Sequence Recipient indicates Rel-
ative Offset support or non-support for each
Information Category. For the Relative Offset
supported Information Categories, the Sequence
Recipient collectively indicates Continuously
Increasing or Random Relative Offset require-
ment.

The Sequence Initiator shall follow the Relative
Offset requirements of the Sequence Recipient,
for Information Categories supported and not
supported.
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27.5 Segmentation rules summary

Segmentation summary rules are listed and
referred to table 110.

a) The Sequence Initiator shall be responsibie
for segmentation. The Sequence Initiator
shall follow the Relative Offset requirements
of the Sequence Recipient for Information Cat-
egories.

b) An upper level at the sending end shall
specify to the sending FC-2 one or more
blocks to be transferred as a Sequence, the
Information Category for each block, an Rela-
tive Offset space, and the Initial Relative
Offset for each Information Category. The
Initial Relative Offset value may be zero or
non-zero.

c) The Sequence Initiator shall use the specified
Relative Offset space for each Information
Category and transfer one or more blocks
specified in a single Sequence.

d) If the Sequence Recipient does not support
Relative Offset for one or more Information
Categories, the Sequence Initiator shall
transmit each of these Information Categories
as a contiguous block. The Sequence Initiator
shall set the Relative Offset present bit in
F_CTL to zero, indicating that the parameter
field is not meaningful.

e) If the Sequence Recipient supports Relative
Offset for one or more Information Categories
and has specified during Login this support as
Continucusly Increasing Relative Offset, the
Sequence Initiator shall transmit each of these
Information Categories with Continuously
Increasing Relative Offset.

1) The Sequence Initiator shall set the Rela-
tive Offset present F_CTL bit to one.

2) The Sequence Initiator shall use the Initial
Relative Offset specified by the upper level
for the Relative Offset RO, in the first frame
of the block, namely,

RO;(0) = Initial Relative Offset (IRQ;) for the
Information Category i

3) The Sequence Initiator shall use for all
other frames of the block, the Relative
Offset computed as follows:
RO{(n+1) = RO{n) +
Payload;(n)
where n is 2 0 (zero) and represents the
consecutive frame count of frames for a

Length of

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

©
L

ANSI X3.230-1894

given Information Category within a single
Sequence.

4) Above steps 1 through 3 shall be repeated
for each biock within the Sequence.

f) If the Sequence Recipient supports Relative
Offset for one or more Information Categories
and has specified during Login this support as

" Random Relative Offset, the Sequence Initi-
ator is permitted to transmit each of these
Information Categories with Random Relative
Offset.

1) The Sequence Initiator shall set the Rela-
tive Offset present F_CTL bit to one.

2) The Sequence Initiator shall use the Initial
Relative Offset specified by the upper level
for the Relative Offset RO, in the first frame
of the subblock, namely,

RO;(0) = Initial Relative Offset {IRO;) for the
Information Category i

3) The Sequence Initiator shall use for all
other frames of the subblock, the Relative
Offset computed as follows:

—-~ ROi{n+1) = RO(n) + Length of
Payload(n)
where n is = 0 (zero) and represents the
consecutive frame count of frames for the
subblock for a given Information Category
within a single Sequence.

4) Above steps 1 through 3 shall be repeated
for each subblock within the Sequence.

27.6 Reassembly rules summary

Reassembly summary rules are listed and
referred to table 110.

a) The Sequence Recipient shall be responsible
for reassembly of each Information Category
received within the Sequence. The Sequence
Recipient shall use Relative Offset or
SEQ_CNT field, as specified, to perform the
reassembly and make the blocks available to
the receiving upper level as sent by the
sending upper level.

b} The Sequence Recipient shall reassemble
each Information Category within its Relative
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Offset space specified by the sending upper
level.

c) If the Sequence Recipient has specified

during Login non-support of Relative Offset for
one or more Information Categories, the
Sequence Recipient shall verify Relative
Offset present F_CTL bit for zero value and
reassembie each of these information Catego-
ries using SEQ_CNT.

If this F_CTL bit is set to one for any of these
Information Categories, the Sequence Recip-
ient shall issue a P_RJT with a reason code of
“Relative Offset not supported.”

d) If the Sequence Recipient has indicated

during Login Relative Offset support for one or
more Iinformation Categories and specified
this support as Continuously Increasing Rela-
tive Offset, the Sequence Recipient shall verify
Relative Offset present F_CTL bit for one and
assemble each of these Information Catego-
ries using Relative Offset.

If the Sequence Initiator lacks the Relative
Offset capability and has set the bit to zero,
the Sequence Recipient shall use SEQ_CNT
for reassembly.

e) If the Sequence Recipient has indicated

during Login Relative Offset support for one or
more Information Categories and specified
this support as Random Relative Offset, the
Sequence Recipient shall verify Relative
Offset present F_CTL bit for one and assemble
each of these Information Categories using
Relative Offset.

if the Sequence Initiator lacks the Relative
Offset capability and has set the bit to zero,
the Sequence Recipient shall use SEQ_CNT
for reassembly.

f) If the Sequence Recipient supports Contin-
uously Increasing Relative Offset and detects
random Relative Offsets, the Sequence Recip-
ient shall issue P_RJT with the reason code of
"Relative Offset out of bounds”.
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Table 110 - Segmentation and reassembly rules summary
Relative Offset support Sequence Initiator action Sequence .Remplent
Case by {Segmentation) action
Sequence Recipient 9 (Reassembly)
- Relative Offset shall
- F_CTL Relative Offset present bit = 0 not be used (ignore
- Parameter field not meaningful parameter field)
. 9 - SEQ_CNT shall be
i 1 Not supported used
- Issue P_RJT
- F_CTL Relative Offset present bit = 1 - Reason code =
- Parameter field = Relative Offset Relative Offset
not supported
- F_CTL Relative Offset present bit = 1
- Parameter field = Relative Offset
- First frame of a block: .
! RO,{0) = IRO, for the block specified Relative Offset
i ! ! shall be used
- Continuously - All other frames of the block:
Increasing RO(n+1) = RO,(n) + Length of
2 . i i
, Relative Offset Payload,(n)
supported
; - Ignore parameter
- F_CTL Relative Offset present bit = 0 field
e | - Parameter field not meaningful - SEQ_CNT shall be
_ used
X - - F_CTL Relative Offset present bit = 1
{ - Parameter field = Relative Offset
- Initial Relative Offset for subblocks
p'ermltted to be random Relative Offset
- First frame of a subblock: shall be used
Random RO;(0) = IRO, for the subblock specified
3 Relative Offset - All other frames of the subblock:
supported ROi(n+1) = RO;(n) + Length of
' - s Payload;(n)
- Ignore parameter
- F_CTL Relative Offset present bit = 0 field
- Parameter field not meaningful - SEQ_CNT shall be
used
Note:
If RO value in the Parameter field is out of bounds, the Sequence Recipient shall issue a P_RJT with a reason
code of “invalid Parameter field”.
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