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(57) ABSTRACT 

A method for managing data transmission comprising mak 
ing a bandwidth on a network resource available to at least 

one requester for transmitting or receiving data according to 
a ?rst request of a ?rst type, the ?rst type have a prescribed 
quality of service guarantee; transmitting ?rst data in accor 
dance with the ?rst type to or from the at least one requestor 
on the network resource using a ?rst portion of the bandwidth, 
if the ?rst data are available to be transferred to or from the at 
least one requestor; transmitting second data according to a 
second request of a second type on the network resource to or 
from the at least one requestor or a second requester, the 
second data transmitted without a quality of service guarantee 
using a second portion of the bandwidth, if the ?rst portion of 
the prescribed bandwidth is less than the entire bandwidth. 
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PARAMETERIZED QUALITY OF SERVICE IN 
A NETWORK 

CLAIM OF PRIORITY 

[0001] This application claims priority to US. Provisional 
Application 60/901,564 ?led Feb. 14, 2007; US. Provisional 
Application 60/927,613 ?led May 4, 2007; US. Provisional 
Application 60/901,563 ?led Feb. 14, 2007; US. Provisional 
Application 60/927,766 ?led May 4, 2007; US. Provisional 
Application 60/ 927,636 ?led May 4, 2007; and US. Provi 
sional Application 60/ 931,314 ?led May 21, 2007, each of 
which is herein incorporated by reference. 

FIELD OF THE DISCLOSURE 

[0002] The disclosed method and apparatus relates to a 
communication protocol in a network, and more speci?cally, 
relates to a quality of service protocol in a network. 

BACKGROUND 

[0003] In addition to computers, home networks now typi 
cally include multiple types of subscriber equipment con?g 
ured to deliver subscriber services through the home network. 
The subscriber services include the delivering of multimedia, 
such as streaming audio and video, through the home network 
to the subscriber equipment where it is presented to a user. As 
the number of available subscriber services increases, so does 
the number of devices being connected to a home network. 
The increase in the number of services and devices increases 
the complexity of the coordination between the network 
nodes as each node may be produced by a different manufac 
turer at different times. Some home networking technologies 
have emerged in an attempt to facilitate simple home network 
solutions and take advantage of existing network infrastruc 
ture that may be present in a number of homes. For example, 
the Home Phone Network Alliance (HPNA) allows users to 
network home computers by using the existing telephone and 
coaxial cable wiring within a home. HPNA-enabled devices 
utiliZe a different frequency spectrum than the spectrum used 
by faxes and phones. Instead of using existing telephone and 
coaxial wiring, the Homeplug® Power Alliance utiliZes the 
existing electrical power wiring in a home to create a home 
network. In a Homeplug® network, all Homeplug®-enabled 
devices that are plugged into a wall outlet connected to a 
common electrical circuit may be wired together in a home 
network. One issue with Homeplug® is that the network 
bandwidth is susceptible to signi?cant reduction due to large 
variations of the home electrical wiring and reactive loads in 
the outlets. 
[0004] Additionally, problems arise in implementing net 
work devices that correctly interact with all other network 
devices. These problems may inhibit the deployment of 
newer devices that provide later-developed services in the 
presence of older (legacy) devices. The emerging Multimedia 
over Coax Alliance (MoCA) standard architecture impacts 
this problem in that (1 ) network behaviors dynamically assign 
a device, such as a node, the “Network Coordinator (NC) 
role” in order to optimiZe performance, (2) only the device in 
the NC role is known to be able to schedule traf?c for all other 
nodes in the network and (3) form a full mesh network archi 
tecture between any device and its peers. 
[0005] With many potential applications sharing the same 
digital network, various applications have to compete for the 
same limited bandwidth compounding the distribution prob 

Sep.4,2008 

lem. A bandwidth intensive application, such as a high 
throughput download, may cause the degradation of other 
more important applications sharing the network. This out 
come may be unacceptable when the other application 
requires a high quality of service. 
[0006] Various solutions to solve this problem have been 
proposed, usually involving a high-level network controller 
or having high-level applications setting priority to data pack 
ets or data streams within the network. Moreover, intelligent 
network devices require high computational power, and are 
consequently more expensive than they need to be. Finally, 
complex network devices are impractical for home use, as 
most consumers do not have the sophistication or experience 
to con?gure a computer network. 

SUMMARY OF THE DISCLOSURE 

[0007] In one embodiment, a method for managing data 
transmission, comprises the steps of: (a) making a prescribed 
bandwidth on a network resource available to at least one 

requestor for transmitting or receiving data according to a ?rst 
request of a ?rst request type, the ?rst request type have a 
prescribed quality of service guarantee; (b) transmitting ?rst 
data in accordance with the ?rst request to or from the at least 
one requester on the network resource, such transmission 
using a ?rst portion of the prescribed bandwidth, if the ?rst 
data are available to be transferred to or from the at least one 
requester; (c) transmitting second data according to a second 
request of a second request type on the network resource to or 
from the at least one requestor or a second requester, the 
second data transmitted without a quality of service guaran 
tee, the transmission using a second portion of the prescribed 
bandwidth, if the ?rst portion of the prescribed bandwidth is 
less than the entire prescribed bandwidth. 
[0008] In one embodiment, a method for managing data 
transmission comprises the steps of: (a) making a prescribed 
bandwidth on a network resource available to at least one 

requestor of a ?rst type with a prescribed quality of service 
guarantee; (b) transmitting ?rst data to or from the at least one 
requester of the ?rst type on the network resource using a ?rst 
portion of the prescribed bandwidth, if the ?rst data are avail 
able to be transferred to or from the at least one requester of 
the ?rst type; and (c) transmitting second data on the network 
resource to or from at least one requestor of a second type 
without a quality of service guarantee using a second portion 
of the prescribed bandwidth, if the ?rst portion of the pre 
scribed bandwidth is less than the entire prescribed band 
width. 
[0009] In some embodiments, a method of reporting a 
change in a network comprises the steps of: (1) determining a 
change in a network; (2) generating a ?rst Layer 2 message in 
response to the change, the Layer 2 message indicating a 
change has occurred in the network, and (3) transmitting the 
?rst Layer 2 message to a node connected to the network, 
wherein upon receiving the ?rst Layer 2 message the node 
transmits a noti?cation to an upper layer application. 
[0010] In some embodiments, a method for managing data 
transmission in a shared network comprises the steps of: (a) 
making a prescribed bandwidth on a shared network resource 
available to at least one requestor with a prescribed quality of 
service guarantee for a ?rst time interval; (b) transmitting data 
to or from the at least one requester on the shared network 
resource during the ?rst time interval; and (c) releasing the 
shared network resource associated with the prescribed band 
width at the expiration of the ?rst time interval, if a request to 
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make the prescribed bandwidth available for a second time 
interval is not received from the at least one requestor. 
[0011] In some embodiments, a method of performing a 
network transaction at Layer 2 comprises the steps of (a) 
receiving at a network coordinator a Layer 2 request to per 
form a network transaction from a ?rst node; (b) transmitting 
a ?rst Layer 2 message from the network coordinator to at 
least one node connected to the network in response to the 
request; (c) receiving, at the network coordinator, a response 
to the ?rst Layer 2 message from at least one node connected 
to the network, the response including network resource allo 
cation data; (d) determining the capabilities of the network at 
the network coordinator based on the received response to the 
?rst Layer 2 message; and (e) allocating network resources to 
perform the network transaction if the network coordinator 
determines there are su?icient network resources to perform 
the transaction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 illustrates one embodiment of a network 
architecture. 
[0013] FIG. 2 is a diagram showing two L2ME Wave 
Cycles in accordance with the embodiment of FIG. 1. 
[0014] FIG. 3 illustrates a block diagram of an L2ME 
Frame in accordance with the embodiment of FIG. 1. 
[0015] FIG. 4 is a block diagram of a Layer 2 Management 
Entity transaction protocol in accordance with one embodi 
ment. 

[0016] FIG. 5 illustrates an embodiment of a parameteriZed 
quality of service network architecture. 
[0017] FIG. 6 illustrates one example of a decision tree of 
an L2ME converting TSpec XML into QSpec. 
[0018] FIG. 7 illustrates one example of a six byte multicast 
Ethernet address. 
[0019] FIG. 8 illustrates one example of mapping an IP 
multicast address to a MAC multicast address. 
[0020] FIG. 9 is a illustrates one example of a ?ow man 
agement process in a network. 
[0021] FIG. 10 illustrates one example of a system embodi 
ment of a proxy. 

[0022] FIG. 11 illustrates one example of a proxied ?ow 
management process in a network. 
[0023] FIG. 12 is a diagram showing one example of a 
Create/Update transaction in accordance with the embodi 
ment of FIG. 5. 

[0024] FIG. 13 is a diagram showing one example of a 
Delete transaction in accordance with the embodiment of 
FIG. 5. 

[0025] FIG. 14 is a diagram showing one example of a 
Maintenance transaction in accordance with the embodiment 
of FIG. 5. 

DETAILED DESCRIPTION 

[0026] This description of the embodiments is intended to 
be read in connection with the accompanying drawings, 
which are to be considered part of the entire written descrip 
tion. 
[0027] The embodiments relate in general to an apparatus, 
system, method, and architecture to support a low-level mes 
saging framework in a network. Some embodiments facilitate 
Layer 2 messaging to enable low-cost and high-speed man 
agement of resources within the network in order to secure the 
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capability to distribute multimedia data (such as video/ audio, 
games, images, generic data and interactive services) within 
existing in-home networks. 
[0028] The embodiments facilitate making home network 
ing devices simple so that they are easy to use and are cost 
effective. In other words, home networks should be simple to 
con?gure so home users do not have to deal with complex 
con?guration menus or require advanced knowledge of com 
puter networks. The embodiments also resolve con?guration 
and cost issues through the implementation of a low-level 
digital transport framework that does not require high 
amounts of computing power. This low-level framework may 
be thought of as an extension to the Media Access Control 
(MAC) sub-layer or the physical (PHY) network layer and is 
referred to as a “Layer 2 messaging framework.” 

[0029] Layer 2 messaging may be implemented in a variety 
of networks where a spectrum is shared and negotiated due to 
the introduction or removal of nodes as well as the evolution 
of network signaling capacity. In some embodiments, the 
network is a coordinated network having an NC that coordi 
nates the communication between the several devices con 
nected to the network. Coordination is achieved by the NC 
allocating time slots to network devices during which the 
devices may transmit or receive MAC messages, probes, and 
data. The network devices connected to the coordinated net 
work may include managed and unmanaged devices. 
Examples of such networks include coaxial networks in 
accordance with the Multimedia over Coax Alliance 
(MOCA) standard, wired networks on “twisted-pair” wire, or 
wireless home networks. Embodiments are described herein 
as being implemented with eight or 16 nodes within the 
network. However, other embodiments may incorporate 
extensions to enable any number of nodes within a variety of 
networks. Additionally, embodiments may include systems, 
methods and devices that include Layer 2 messaging archi 
tecture and protocols to support end-user applications and 
vendor-speci?c services. 
[0030] Embodiments will now be described with reference 
to a Layer 2 Management Entity (L2ME) architecture and 
messaging protocol for a digital network. Some embodiments 
support application layer-triggered transactions, such as but 
not limited to, a Universal Plug and Play (UPnP) Quality of 
Service and IEEE Stream Reservation Protocol (SRP). Layer 
2 messaging protocols may enable capabilities such as 
parameteriZed Quality of Service (pQoS) transactions within 
the network. Note that the interfaces between the L2ME and 
an application layer may vary. 
[0031] FIG. 1 illustrates a coordinated mesh network archi 
tecture 100 with multiple network nodes 104, 106, 108, 110 
connected to a network 102. Network node 106 is the NC 
node and is shown to be con?gured with PHY layer 112, 
MAC sub-layer 114, and an L2ME 116. Note that any net 
work node may have multiple physical interfaces and may 
implement upper-layer functionality (e.g., TCP/IP, UDP, or 
the like). Network node 104 is an Entry node (EN).An EN can 
initiate a transaction, either on behalf of itself, any other 
network node, or a node outside of the network that commu 
nicates with the EN through a higher layer application. For 
example, the EN may be a computer having a full protocol 
stack to initiate a transaction as a proxy for an ingress node 
that does not have a full protocol stack for interfacing to a user 
application. Each of nodes 104, 108, and 110 may also be 
con?gured with an L2ME 116. 
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[0032] L2ME 116 provides Layer 2 interfaces and manage 
ment services through Which Layer 2 management functions 
can be invoked. Based on end-user application initiated trans 
actions, L2ME 116 is responsible for executing and manag 
ing all L2ME transactions, such as parameteriZed Quality of 
Service (pQoS), betWeen netWork nodes 104, 106, 108, and 
110. L2ME 116 includes tWo sub-layers: an upper Transac 
tion Protocol sub-layer 120 and a loWer Wave Protocol sub 
layer 118. The L2ME Wave Protocol sub-layer 118 is a high 
reliability message mechanism in L2ME 116 con?gured With 
its oWn messaging protocol. The L2ME Wave Protocol 
enables a netWork node to participate in robust, network 
Wide, loW-latency generic transactions and enables NC node 
106 to manage the How of loW-cost audio/video bridging 
devices, such as devices in accordance With the IEEE 802. 
1Qat/D0.8 draft standard (July, 2007), across a home netWork 
With multiple Layer 2 Quality of Service segments. 

L2ME Wave Protocol 

[0033] The L2ME Wave Protocol provides reliable trans 
port service for L2ME Transaction Protocol by generating 
multiple Wave Cycles. A Wave Cycle starts When NC node 
106 broadcasts a particular payload, such as a Request, to all 
nodes 104, 108, 110 connected to the netWork 102. In one 
embodiment, the NC node 106 ?rst classi?es all the nodes in 
the WAVE_NODEMASK ?eld, described in greater detail 
beloW, into three categories before initiating the Wave Cycle. 
The ?rst category of nodes (“Category 1 nodes”) includes 
network nodes that have yet to be speci?ed in the CYCLE_ 
NODEMASK ?eld of a Request L2ME Frame issued by the 
NC node 106. The second category of nodes (“Category 2 
nodes”) includes netWork nodes that have been identi?ed in 
the CYCLE_NODEMASK ?eld in a Request L2ME Frame 
issued by NC node 106, but from Which NC node 106 has yet 
to receive a Response. The third category of netWork nodes 
(“Category 3 nodes”) includes the netWork nodes from Which 
NC node 106 has received a Response L2ME Frame. 
[0034] After NC node 106 has appropriately categoriZed 
each ofthe netWork nodes 104, 108, 110 as Category 1, 2, or 
3 nodes, NC node 106 constructs the CYCLE_NODEMASK 
in accordance With the folloWing guidelines. First, if there are 
three or more Category 1 nodes, then NC node 106 sets a 
corresponding number of bits to “1” in the CYCLE_NODE 
MASK. HoWever, if there are three or more Category 1 nodes, 
the number of bits set by NC node 106 in the CYCLE_ 
NODEMASK may be less than the total number of Category 
1 nodes, but not less than three bits. For example, if there are 
?ve Category 1 nodes, NC node 106 may set three, four, or 
?ve bits to “ 1 ” in the CYCLE_NODEMASK. Second, if there 
are three or more Category 2 nodes, NC node 106 sets three or 
more of the bits in the CYCLE_NODEMASK to “1”, Which 
correspond to the Category 2 nodes. Third, if there are no 
Category 1 nodes, or if all of the bits corresponding to Cat 
egory 1 nodes have already been set to “1” in the CYCLE_ 
NODEMASK, then NC node 106 sets the bits corresponding 
to Category 2 nodes in the CYCLE_NODEMASK to “1”. 
Finally, NC node 106 may set as many bits to “1” in the 
CYCLE_NODEMASK as NC node 106 may receive a 
Response from Without disrupting netWork services. Once 
the CYCLE_NODEMASK has been generated, NC node 106 
initiates the Wave Cycle by broadcasting an L2ME message 
that includes the CYCLE_NODEMASK. 
[0035] A Wave Cycle is completed When either NC node 
106 receives a corresponding payload, such as a Response, 
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from some or all of the client nodes 104, 108, 110, or the NC 
node’s timer expires. For example, NC node 106 transmits a 
message and then starts its timer. If the timer of NC node 106 
reaches T21 (e.g., 20 milliseconds) before receiving a respon 
sive message from some or all of the netWork nodes identi?ed 
in the CYCLE_NODEMASK, then the Wave Cycle is com 
pleted even though NC node 106 has not received a respon 
sive message. Note that T21 is the maximum alloWable time 
interval betWeen the transmission of a Request L2ME Frame 
by NC node 106 and the transmission of a corresponding 
Response L2ME Frame by the requested node. An L2ME 
Wave Cycle is successfully completed When each of the 
nodes identi?ed in the WAVE_NODEMASK ?eld of the pay 
load have responded. Put another Way, a Wave Cycle is suc 
cessful if all of the netWork nodes 104, 108, 110 are classi?ed 
as Category 3 nodes before the timer of NC node 106 reaches 
T21. Alternatively, a Wave Cycle is unsuccessful, or fails, if 
NC node 106 does not receive a Response L2ME Frame from 
a Category 2 node that had its corresponding bit set to “1” in 
the CYCLE_NODEMASK transmitted by NC node 106. If 
the Wave Cycle fails, then NC node 106 repeats the Wave 
Cycle by sending a multicast message to only those nodes 
from Which NC node 106 did not receive a Response L2ME 
Frame. Note that in one embodiment, multicast messages are 
treated the same as broadcast messages With respect to repeat 
ing the Wave Cycle by sending a multicast message to the 
nodes that do not respond. NC node 106 Will complete the 
scheduled Wave Cycles before creating a neW Wave Cycle for 
any node from Which a Response Was not received. 
[0036] FIG. 2 is an example ofan L2ME Wave diagram 200 
shoWing tWo Wave Cycles 214, 216. A ?rst Wave Cycle 214 
is initiated When NC node 206, With node ID:2, broadcasts a 
message having a payload to all nodes 202, 204, 208, 210, 212 
connected to the netWork 102. In this example, the payload 
includes the NODE_BITMASK 011011, Where the right 
most bit corresponds to the node With node IDIO. This bit 
mask indicates that NC node 206 expects to receive a payload 
containing a WAVE_ACK from nodes 202, 204, 208, and 
210. As shoWn in FIG. 2, NC node 206 only receives a 
Response L2ME Frame from nodes 202, 204, and 208, and 
the Response L2ME Frame from node 210 is either lost or not 
received before the NC node 206 timer expires. The expira 
tion of the timer in NC node 206 completes the ?rst Wave 
Cycle 214, but does not ?nish the transaction. 
[0037] Since NC node 206 has not received a Response 
L2ME Frame from node 210, NC node 206 sends another 
Request L2ME Frame to node 210, thereby initiating a sec 
ond Wave Cycle 216. The Request sent to node 210 is also 
sent to node 212 and includes the NODE_BITMASK 1 10000 
requesting client nodes 210 and 212 to send a WAVE_ACK to 
NC node 206. The Response L2ME Frames from nodes 210 
and 212 are subsequently received by the NC node 206, 
thereby completing Wave Cycle 216. 

L2ME Transaction Protocol 

[0038] The L2ME Transaction Protocol is an upper sub 
layer protocol in the L2ME that uses multiple L2ME Waves to 
achieve netWork-Wide transactions. In general, all the L2ME 
transactions comprise j+1 Waves (Wherej:0, 1, 2 . . . ) and are 
started by either an EN or the NC node. An EN may be any 
netWork node, including the NC node, Which initiates an 
L2ME transaction based on an end-user application. In the 
?nal L2ME Wave, the requested results are returned to the EN 
by the NC node. The L2ME transaction is completed When 
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the requested network nodes provide their ?nal responses. In 
one embodiment, only one L2ME transaction is carried out or 
pending at any given time within the network. For a failed 
L2ME Wave, the resultant NC node action depends on the 
speci?c L2ME transaction type and the Wave number. 
[0039] In general, all L2ME transaction messages may be 
classi?ed into three different categories during a transaction. 
The messages are classi?ed as follows: (1) Submit; (2) 
Request; and (3) Response. Nodes that do not use L2ME 
messages, such as legacy nodes not con?gured with an 
L2ME, may simply drop these messages. A node not con?g 
ured with an L2ME may receive an L2ME message because 
the L2ME messages are embedded within the preexisting 
MAC messaging framework. FIG. 3 illustrates one example 
of a MAC frame 300. MAC frame 300 includes a MAC header 
302, a MAC payload 304, and a MAC payload cyclic redun 
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dancy check (CRC) 310. L2ME frames are embedded within 
the MAC payload 304 and include an L2ME header 306 and 
an L2ME payload 308. 

Submit L2ME Messages 

[0040] The Submit L2ME messages carry application-ini 
tiated requests from an EN to the NC node where an L2ME 
Wave transaction may be initiated. An EN is usually respon 
sible for managing the various stages of a transaction while 
the NC node is responsible for broadcasting the Request, 
gathering the Response of each node, and providing the trans 
action results to the EN that transmitted the Submit message. 
Table 1 below illustrates one example of a Submit L2ME 
Frame format, which includes a Submit L2ME Frame header 
and payload. 

TABLE 1 

Field 

Submit L2ME Message Format 

Length Usage 

HDRiFMT 
ENTRYLNODELID 
ENTRYiINDEX 

RE S ERVED 

VENDORLID 
TRANSLTYPE 

TRANSLSUBTYPE 

WAVEOLNODEMASK 
RESERVED 

RESERVED 

MS GLPRIORITY 

TXNiLAS TiWAVEiNUM 

RESERVED 

L2 MELPAYLOAD 

Submit L2ME Header 

8 bits 0x8 

8 bits The ID ofthe node sending this message. 
8 bits An Entry node provided value; MAY be used by Entry node 

to track responses to this Submit message 

8 bits 0x0; Type III 
16 bits 

8 bits Type of L2ME transaction de?ned for VENDORiID=0; All 
other values are reserved 

If VENDORiID=0 
Oxl=PQoS transactions 
0x2=FMR 

The use of this ?eld for other values of VENDORiID is 
vendor speci?c 

8 bits Subtype of L2ME transaction de?ned for a VENDORiID 

and TRANSiTYPE; all values are reserved except for 

If VENDORiID=0 
If TRANSiTYPE=0xl 
0xl=CREATE 

0x2=UPDATE 

0x3=DELETE 

0x4=LIST 

0x5=QUERY 
0x6=MAINTENANCE 

If TRANSiTYPE=2 
0xl=FMR transaction 

The use of this ?eld for other values of VENDORiID is 
vendor speci?c 

32 bits Nodemask specifying nodes that are part ofthe L2ME Wave 0 

32 bits 0x0; Type III 
8 bits 0x0; Type III 
8 bits Allowed values: OxFF where OxFF is the highest priority; 

NC node MAY process received Submit messages based on 

MSGLPRIORITY ?eld value 

8 bits Allowed values OxOO-Ox04; value=the [total number of 
Waves — l] in an error free transaction 

8 bits 0x0; Type III 
L2ME Transaction Payload 

O-N L2ME payload is L2ME Wave and transaction speci?c 
bytes 
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[0041] The Submit L2ME Frame header includes an 8-bit 
ENTRY_TXN_ID ?eld. The ENTRY_TXN_ID ?eld is the 
Entry Node’s transaction ID, which starts at “l” and is incre 
mented each time a Submit message is sent to the NC node. 
The EN_TXN_ID:0 value is reserved for the NC node when 
there is no EN. Any L2ME transaction that results from a 
Submit message may contain this transaction ID. Note that a 
combination of the Entry node ID with the transaction ID 
uniquely identi?es each L2ME transaction in the network 
allowing an EN to know that its transaction has been trig 
gered. Additionally, uniquely identifying each transaction 
allows the EN to recogniZe and cancel any attempt by the NC 
node to start a transaction if the EN has already timed out 
waiting for the transaction to begin. The composition and 
length of the L2ME_PAYLOAD ?eld depends on the speci?c 
VENDOR_ID, TRANS_TYPE, and TRANS_SUBTYPE 
?elds. The VENDOR_ID is a 16-bit ?eld in the Submit and 
Request L2ME messages that indicates a vendor-speci?c use 
of various ?elds of the messages. For example, the assigned 
VENDOR_ID range for Entropic Communications is 0x00l0 
to OxOOlF, and the values 0x0000 to OxOOOF are assigned to 
MoCA. The length of the L2ME_PAYLOAD ?eld may be 
shorter or equal to L SUB_MAX. Also note that Submit and 
Request messages associated with a given L2ME transaction 

Sep.4,2008 

may have an identical set of VENDOR_ID, TRANS_TYPE, 
and TRANS_SUBTYPE ?elds. 

Request L2ME Messages 

[0042] Request L2ME Frame messages are broadcast to all 
nodes by the NC node during a transaction Wave. In one 
embodiment in which a Submit message has been received by 
the NC node, the NC node will broadcast a Request L2ME 
Frame message as a consequence of the Submit message. In 
some cases, when an NC node is acting as the EN, as 
described below, no Submit message is transmitted and the 
NC node initiates the transaction by issuing the Request 
L2ME Frame message on its own behalf. For example, when 
the NC node initiates a management transaction, a Submit 
L2ME Frame is not needed and the transaction begins with 
the Request L2ME Frame. Each client node receiving a 
Request L2ME Frame message is expected to respond to the 
NC node with results of the operation as requested by the NC 
node in the payload. Table 2 shows the Request L2ME Frame 
message header and payload format, which is similar to the 
Submit L2ME Frame format where the MAC header is not 
shown. 

TABLE 2 

Field 

Request L2ME Frame Message Format 

Length Usage 

HDRiFMT 
ENTRYLNODELID 

ENTRYLINDEX 
WAVEiS EQiN 

VENDORLID 

TRANSLTYPE 

TRANSLSUBTYPE 

WAVELNODEMASK 

CYCLEiNODEMASK 

WAVELS TATUS 

DIRLLEN 

TXNiS EQiN 

TXNLWAVELN 

LZMELPAYLOAD 

Request L2ME Transaction Header 

8 bits 0x9 
8 bits The ID of the Entry node that requested the transaction; 

OxFF = no Entry node 

8 bits Copied from initiating Submit; 0 = no Entry node 
8 bits An NC counter, which is held constant for all the L2ME 

Wave Cycles in an L2ME Wave, and is incremented when 
a new L2ME Wave starts; 

16 bits Copied from initiating Submit or NC node speci?ed if 
ENTRYiNODEiID = OxFF 

8 bits Copied from initiating Submit or NC node speci?ed if 
ENTRYLNODELID = OxFF 

8 bits Copied from initiating Submit or NC node speci?ed if 
ENTRYiNODEiID = OxFF 

32 bits If TXNLWAVELN = 0 
If there is an Entry node, copied from initiating 
Submit ?eld WAVEOLNODEMASK 

32 bits The subset of WAVEiNODEMASK Where the NC node 
is to receive a Response in this Wave Cycle; 

8 bits Bits 7:3 reserved Type III 
Bit 2: RESPLFAIL — 1 if response was not received from 
the requested node in previous Wave. This indicates to all 
nodes that this is the last L2ME Wave due to transaction 
failure; otherwise = 0 
Bit 1: reserved Type III 
Bit O: FINALiSUCCESS — l ifthe NC node declare this 
Wave as the last Wave with no errors; otherwise = 0 

8 bits 0x10 — If LZMELPAYLOAD ?eld has payload type 
“concatenated”; otherwise 0x0 

8 bits A transaction sequence number, which is held constant for 
all the L2ME Waves in an L2ME transaction, and is 
incremented by the NC node when by a new L2ME 
transaction starts 

8 bits Wave number within the L2ME transaction, starting with 
0 for initial Wave, and incremented by l for each 
subsequent Wave. 
L2ME Transaction Payload 

0-N One offour different payload types described below. 
bytes 












































