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WHAT IS CLAIMED IS:

1. A method comprising:
under control of a one-hop neighbor node of a root node of a network:
receiving priority information from the root node, the priority information including:
a list of communication time slots corresponding to a communication
channel; and
indication of one or more of the communication time slots during which the
one-hop neighbor of the root node has communication priority relative to one or more
other one-hop neighbors of the root node;
setting at least one of a contention window or an inter-frame spacing of the one-hop
neighbor of the root node based on the priority information received from the root node;
waiting a predetermined period of time before transmitting information to the root node,
wherein waiting the predetermined period of time comprises waiting the at least one of the contention
window or the inter-frame spacing;
listening on the communication channel for transmissions by other nodes during the
predetermined period of time; and
transmitting the information during an indicated time slot in response to expiration of the
predetermined period of time without overhearing transmissions by other nodes during the
predetermined period of time,
wherein the one-hop neighbor of the root node is configured to allow the one or more
other one-hop neighbors of the root node to communicate with the root node via the communication
channel during the indicated time slot when the one-hop neighbor of the root node does not have

information to transmit to the root node.

2. The method of claim 1, further comprising setting a contention window and/or an
inter-frame spacing of the one-hop neighbor of the root node to be shorter than those of the one or

more other one-hop neighbors of the root node during the indicated communication time slot.

3. The method of claim 1, wherein the communication time slots on the list of
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communication time slots are of a same duration.

4. The method of claim 1, wherein the communication time slots on the list of
communication time slots include a first communication time slot having a first duration and a
second communication time slot having a second duration, and wherein the second duration is

different than the first duration.

5. The method of claim 1, wherein each one-hop neighbor of the root node has an
equal number of time slots during which the respective one-hop neighbor has priority relative to

other one-hop neighbors of the root node.

6. The method of claim 1, wherein the one-hop neighbor of the root node has a
greater number of time slots, during which it has priority relative to other one-hop neighbors of

the root node, than the other one-hop neighbors of the root node.

7. A network computing device of a communication network comprising:
one Or more processors;
memory communicatively coupled to the one or more processors, the memory storing:

contention window settings and/or inter-frame spacing settings;

a list of communication time slots;

priority information, including an indication of one or more of the
communication time slots during which the network computing device has
communication priority relative to other one-hop neighbors of a root node: and

a media access control (MAC) module executable by the one or more processors to
control transmission of communications between the network computing device and one or
more other nodes of the communication network, the MAC module comprising a protocol
defining how communications are to be transmitted from the network computing device to
the root node of the communication network, wherein the MAC module is configured to

adjust the contention window settings and/or the inter-frame spacing settings of the

29



network computing device to be shorter than those of the other one-hop neighbors of the
root node during the communication time slot(s) when the network computing device has

communication priority.

5 8. The network computing device of claim 7, wherein the MAC module is further

configured to:

determine that the network computing device does not have further information to transmit
to the root node; and
allow one of the other one-hop neighbors of the root node to communicate with the

10 root node during the time slot(s) when the network computing device has communication priority.

9. The network computing device of claim 7, further comprising;:

a multi-channel radio capable of sending and receiving communications on multiple
different channels; and
15 a frequency hopping module configured to switch between the multiple different channels

in accordance with a predefined frequency hopping pattern of the multi-channel communication

network.

10. The network computing device of claim 7, further comprising a
metrology module stored in the memory and executable by the one or more processors to collect
20  resource consumption data, the resource consumption data comprising electricity consumption

data, water consumption data, and/or natural gas consumption data.

11. One or more computer-readable media storing instructions that, when executed by
one or more processors of a root node of a communication network, configure the root node to
25  perform acts comprising:
transmitting priority information from the root node to one or more one-hop neighbors
of the root node, the priority information including:

a list of communication time slots;
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indication of one or more of the communication time slots during which a one-hop
neighbor of the root node has priority to communicate with the root node via a
communication channel relative to one or more other one-hop neighbors of the root node;
and

an instruction to set at least one of a contention window or an inter-frame spacing
of the one-hop neighbor of the root node to be shorter than those of the one or more other
one-hop neighbors of the root node during the indicated one or more communication time
slots such that the one-hop neighbor is instructed to wait a predetermined period of time
before transmitting information to the root node, wherein the predetermined period of

time comprises the at least one of the contention window or the inter-frame spacing.

12. The one or more computer-readable media of claim 11, the acts further
comprising:

receiving a transmission from a first one-hop neighbor of the root node via the
communication channel during an indicated communication time slot; and

receiving a transmission from a second one-hop neighbor of the root node during the
indicated communication time slot when the first one-hop neighbor has no information to

transmit to the root node.

13. The one or more computer-readable media of claim 11, wherein the

communication time slots on the list of communication time slots are of a same duration.

14. The one or more computer-readable media of claim 11, wherein the communication
time slots on the list of communication time slots include a first communication time slot having a
first duration and a second communication time slot having a second duration, and wherein

the second duration is different than the first duration.

15. The method of claim 1, further comprising maintaining communication priority

with respect to the communication channel throughout the indicated time slot regardless of whether
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one or more of the other one-hop neighbors of the root node have communicated with the

root node via the communication channel during the indicated time slot.

16. The method of claim 1, further comprising transmitting information to the
root node via the communication channel during the indicated time slot after one or more of the
other one-hop neighbors of the root node have communicated with the root node via the

communication channel during the indicated time slot.

17. The method of claim 1, wherein the communication channel comprises a control

channel.

18. The one or more computer-readable media of claim 11, wherein the root node
transmits priority information to a one-hop neighbor of the root node when the one-hop neighbor

becomes associated with the root node.

19. The network computing device of claim 7, wherein the MAC module is further
configured to cause the network computing device to wait a predetermined period of time
before transmitting a communication to the root node, and wherein the predetermined period of

time is based on the priority information.

20. The network computing device of claim 7, wherein:

the protocol comprises an upstream protocol;

the MAC module further comprises a downstream protocol, which is different than the
upstream protocol, and which defines how communications are to be transmitted from the

network computing device to downstream nodes of the communication network.
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WHAT IS CLAIMED IS: /
F
l. A method comprising: /"
/

under control of a one-hop neighbor node of a root node of a nétwork configured

/
.'r‘j

J
S

with computer-executable instructions:

receiving priority information from the root node,ée priority information
including: /

r'4

a list of communication time slots; zuu!'_/"f
indication of one or more of the /g_,d;;ununiual'ion time slots during which
the one-hop neighbor of the root uyd"tlz/ has communication priority relative to
other onc-hop ncighbors of the 1'0/9(1 ;10dc;
determining that the onc—hgy/ neighbor of the root node has information to
transmit to the root node; /
waiting a prct‘lcl‘ermi}ul period of time before transmitting the information to the
root nodc, the |.11'cdctcm}i‘:qt:tl period of time being based at least in part on the priority
/

information receivcdﬁ{om the root node;
i

/
listeninacﬁl a control channel of the network for transmissions by other nodes

during the yrt’dclm‘mincd period of time; and
I.uﬁmmitting the information in response to cxpiration of the predetcrmined period

of time without overhearing transmissions by other nodes during the predetermined

period of time.,
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2. The method of claim 1, further comprising;:

setting a contention window and/or an inter-frame spacing of the one-hop

/
/

the root nodc, and /

neighbor of the root node based at least in part on the priority informationteceived from

5 wherein waiting the predetermined period of time cmnpr}/cs waiting the inter-
/

frame spacing and/or the contention window. /
/

.

3. The method of claim 1, further comprising setting a contention window and/or an

§
inter-frame spacing of the one-hop neighbor of 1‘11}9’1‘00( node to be shorter than those of

/
10 the other one-hop neighbors of the root node dufing the communication time slot(s) when
/

. / C . .
the one-hop neighbor of the root node has cdmmunication priority.
/

/
/

4
4. The method of claim 3, furthér comprising:

determining that the 09({—110;} neighbor of the root node does not have further
/

15 information to transmit to I{)é/ root node; and
/

4
allowing one of/the other one-hop neighbors of the root node to communicate
/

with the root node /Elvéi ng the time slot(s) when the one-hop neighbor of the root node has

communication/r(riorily.

/

20 5. }M'IC method of claim 1, wherein the communication time slots on the list of

con}n{unication time slots arc of a samc duration.
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6. The method of claim I, wherein the communication time slots on lI}.*‘ list of
communication time slots include at least one communication time slot h;«éng a first

duration and at least one time slot having a second duration, which is yfﬁsrcnt than the
7

4

first duration. //
/
5 4
7. The method of claim 1, wherein each one-hop neighibor of the root node has an
/,
4
equal number of time slots during which the t'cspcctpfc one-hop neighbor has priority
F
relative to other one-hop neighbors of the root uodg/
.’/1..
.‘/.f
10 8. The method of claim 1, wherein fhe one-hop neighbor of the root node has a

greater number of time slots, during/which it has priority relative to other one-hop

: 5 ,
neighbors of the root node, than the other one-hop neighbors of the root node.
9. A network computing device of a communication network comprising:
15 one or more ppHcessors;
memory communicatively coupled to the one or more processors;

a m?l'él access control (MAC) module stored in the memory and executable by

3
the one ,r more processors to control transmission of communications between the
¥

ncl\\/w{rk computing device and one or more other nodes of the communication network,

/

20 Lhc MAC module comprising;

i
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an upstream protocol defining how communications are to be lruuéittud
from the network computing device to an upstream node of the cyd/murﬁculion
network, the upstream protocol including: /
. . . /'
a list of communication time slots; and

5 an indication of one or more of the communication time slots during

which the network computing device has communication priority relative to other

one-hop neighbors of the upstream node. /
r/f/
4
/'/
10. The network computing device of ciai:p’{), further comprising:
p,
10 contention window settings andyi' inter-frame spacing settings stored in the
memory, //

wherein the MAC modulgf’is further configured to adjust the contention window

S

settings and/or an inter-framg spacing settings of the network computing device to be
¥,

shorter than those of ll}c other one-hop neighbors of the upstream node during the

/
15 communication tim}-/ slot(s) when the network computing device has communication

priority. ,,f’

b 4
Il J/ﬁ, network computing device of claim 10, wherein the MAC module is further
configured to:

20 / determine that the network computing device does not have further information to
/

/ transmit to the upstrcam nodc; and
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allow one of the other one-hop neighbors of the upstream node to comméicate

4

."/ .
with the upstream node during the time slot(s) when the network computing device has

communication priority. //
/

S
/
12.  The network computing device of claim 9, wherein ,(fh{ upstream node of the

network computing device comprises a root node of the 001;1141,111|1ication network, and the
¥ s
upstream protocol defines how communications are to/éc transmitted from the network

computing device to the root node of the commu nig;a’iion network.
/

/

. . V4 .
13. The network computing device of cldim 9, wherein the MAC module further
4
comprises a downstream protocol, wpi'::h is different than the upstream protocol, and
which definines how comnumiculipﬁ}m are to be transmitted from the network computing

device to downstream nodes n})mc communication network.

/

/s

14, The network c(fﬁpming device of claim 9, further comprising:
a nullti—cl}a{;;wl radio capable of sending and receiving communications on
multiple dil’[’cyfﬂ; channels; and
/
a/fyé’élucncy hopping module configured to switch between the multiple different

/
c.h;m:}cls in accordance with a predefined frequency hopping pattern of the multi-channel

c9mlmmicul'i0n network.

S s B e N -




— W02 —M — — — PETFAS2H2/6:

15.  The network computing device of claim 9, further comprising al/émlogy

module stored in the memory and executable by the one or more procc:ymfs to collect
; ; /. ..

resource consumption data, the resourcc consumption data comprising electricity

consumption data, water consumption data, and/or natural gas consm‘éion data.

/
5 //

16.  One or more computer-readable media storing instru;zﬁons that, when executed by
one or more processors of a root node of a communicafion network, configure the root

node to perform acts comprising: /_/

/

transmitting priority information from K‘ﬂic root node to one or more one-hop
/ !
10 neighbors of the root node, the priority info;r(u-l.liun including:
a list of communication t}n/1€ slots; and
indication of one or thore of the communication time slots during which

/
each one-hop neighbor ;K the root node has communication priority relative to

other one-hop neighbbrs of the root node.

17. The one m;.v/more computer-readable media of claim 16, the acts further
|f’;
comprising:  /
recei¥ing a transmission from a first one-hop neighbor of the root node during a

time sloy’when the first node has communication priority and has information to transmit

20 to r/h root node; and
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receiving a transmission from a second one-hop neighbor of the root node duriy{
the time slot when the first node has communication priority but has no in Furmalké to

transmit to the root node. 7

d

7

) . /oo .
18.  The one or more computer-readable media of claim 16, whierein the priority
information further comprises an instruction to set a contention window and/or an inter-

frame spacing of the one-hop neighbors of the root node haying communication priority

during each communication time slot to be shorter than those of the other one-hop

neighbors of the root node during the respective conuhunication time slot.
/s

/

/
/
19. The one or more computer-rchﬁlh]c media of claim 16, wherein the
¢ i
communication time slots on the list of €ommunication time slots are of a same duration.
."/JI
20. The one or more Computer-readable media of claim 16, wherein the

¥ 4

communication time slotg’on the list of communication time slots include at least one

communication time/,gfot having a first duration and at least one time slot having a second

/

4
duration, whicli/ i’ different than the first duration.




