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PHY SYSTEM PARAMETERS

1) Proposer shall describe which applications from among the Call for Application (CFA) response documents that their proposal enables, and how, as listed on the IEEE 802.15.4f web page;

a) http://www.ieee802.org/15/pub/TG4f.html
2) Describe all changes which are necessary in the IEEE 802.15.4 MAC to support each proposed alternative PHY.

3) Describe Operating band(s) (band/channel plan)
a) Reference document 15-09-0000-00-004f-key-active-RFID-system-features-functions-and-technical-guidance-summary.
i) Regulatory Compatibility Slide

4) Describe the following transmitter characteristics as applicable.
a) Power Spectral Density (PSD) Mask (in band, out of band)

b) Transmit Power (Maximum peak, and/or average, power still meeting requirement of PSD mask as defined by regional spectrum regulations)
c) Methods used to adjust transmit power.

i) E.g.,

(1) To meet regional spectrum regulations

(2) Energy saving

(3) Range adjustment
d) Duty Cycle
i) E.g.,

(1) Intra-packet duty cycle (pulse duty cycle)
(2) Inter-packet duty cycle (as traditionally calculated)
e) Spreading Scheme

i) Modulation Scheme that can be demodulated by both a coherent and non-coherent receiver (if applicable).
ii) Tag must have a transmitter
iii) Two way communications is optional and can involve a secondary separate PHY
iv) Describe Modulation and Coding Scheme(s) for proposed PHYs.
5) Describe Seamless tag handover method between one PHY and another PHY if applicable.
a) E.g.,

i) UWB PHY to/from narrowband PHY
ii) Describe any proposed cooperation between PHYs if applicable.

6) Describe PPDU structure(s)

a)  E.g. preamble, SFD, length, codes, Location Enabler Information (LEI)
i) Suggestions are
(1) Short header

(2) Short preamble
(3) Mandatory 64 bit MAC address (long address)
(4) Alternate mandatory 16 bit address (short address), and proposed MAC enhancements presented in Task Group 4e of Working Group 802.15, are available within each WPAN.
(5) Optional (in addition to a mandatory address) is a secondary ID (27 bytes maximum) payload capability.
(6) Etc.
7) Describe bit or symbol level synchronization and timing (tolerance, drift, etc.) state method – ideal or simulated.
a) Timing sensitivity (tag to reader) 
8) Describe Bit Rate, Symbol Rate, Chip Rate (as appropriate)
9) Describe Link Quality Indicator (LQI) methods and frequency of assessment.
a) E.g.,

i) RSSI

ii) Others

10) Describe reliability enhancing features/methods.
a) E.g.,

i) Choice of PHY(s)

ii) Antenna diversity

iii) Etc.

11) Describe Co-existence mechanisms
a) Define co-existence mechanisms with IEEE 802 family of wireless standards.
i) IEEE 802.19 document number?
12) Describe Link Budget
13) Describe Blink rate variability min-max

a) In defined steps
14) Describe Power consumption management methods utilized

a) Energy consumption in various modes (e.g. transmit, receive, idle for a 20 byte PSDU, idle for one second) in joules.
b) The energy consumption for the proposed PPDU(s) for;

i) ID only transaction

ii) ID + Location Enabler Information (LEI) transaction
iii) A transaction is defined as all the necessary packet interchanges required for a single ID or ID+LEI result.
c) Describe any energy consumption minimization methods.

15) Describe location accuracy, packet error rate statistics, latency (exclude all latencies but the air interface), and the methodologies utilized to calculate;
a) Line of Site (LOS).
b) Non-Line of Site (NLOS)
c) Proposers are encouraged to utilize the following channel model references for UWB and Narrowband.

i) Reference channel model MATLAB codes are available at document number 15-05-0114-00-004a. https://mentor.ieee.org/802.15/dcn/05/15-05-0114-00-004a-ieee802-15-4a-channel-model-matlab-code-ver-9.zip .
ii) Reference channel model description document number 15-04-0662-04. https://mentor.ieee.org/802.15/dcn/04/15-04-0662-04-004a-channel-model-final-report-r1.pdf .

iii) LOS channel

(1) Recommend channel number 5 “Outdoor LOS”.

iv) NLOS channel

(1) Recommend channel number 8 “Industrial NLOS”

d) Proposers are encouraged to provide information about their proposed system architecture and layout used to calculate the location parameters listed above.
16) Describe P(e) - PER curve

a) AWGN, 20byte PSDU + hdr (SHR+PHR) for 0ppm, +/-20ppm, +/-40pp
17) Describe Delay Spread RMS

a) PER Curve for Delay spread = 250nS 20byte PSDU + hdr for 0ppm
b) Utilize RMS delay spread for UWB equal to 30ns.

c) Proposers are encouraged to additionally calculate PER curve using the following channel models.

i) Reference channel model MATLAB codes are available at document number 15-05-0114-00-004a. https://mentor.ieee.org/802.15/dcn/05/15-05-0114-00-004a-ieee802-15-4a-channel-model-matlab-code-ver-9.zip.

ii) Reference channel model description document number 15-04-0662-04. https://mentor.ieee.org/802.15/dcn/04/15-04-0662-04-004a-channel-model-final-report-r1.pdf .

iii) LOS channel

(1) Recommend channel number 5 “Outdoor LOS”.

iv) NLOS channel

(1) Recommend channel number 8 “Industrial NLOS”

18) Describe Flat Fading
a) PER Curve for Delay spread = 0ns 20byte PSDU + hdr for 0ppm

19) Show the maximum number of tag transactions per second (maximum PHY throughput) per reader channel, which the draft proposal is capable of and the methodology utilized to calculate it.
a) Calculate the tag transactions per second for the following proposed PPDU(s);

i) ID only transaction

ii) ID + Location Enabler Information (LEI) transaction

iii) A transaction is defined as all the necessary packet interchanges required for a single ID or ID+LEI result.

20) Describe the channelization method utilized if applicable.

a) E.g.,

i) Channelization scheme

ii) Number of channels

iii) Isolation

iv) Co-channel interference

v) Guard bands

vi) Etc.
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