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Introduction

« I/Q encoding is in the PAR for 1914.3, but it doesn’t explicitly
define whether this is time-domain or frequency domain I/Q
data. So far IEEE1914.3 only explicitly describes time domain
data IQ packets.

« ITIEEE1914.3 PAR is not limited to the time domain (however.
IEEE1914.1 is examining possible splits).

« This presentation defines the encoding for I/Q data in the
frequency domain.

« Moving FFT/CP to Radio is an obvious split
— FFT is only 1200/2048=59% efficient
— CP is simple copy ~6% overhead

— Moving FFT to other side of radio roughly halves the required
throughput.

Next step would be to packetize physical channels.....
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(2048+160)+6x(2048+144) = 15,360 IQ values per slot
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Frequency domain raw symbol sub-type

Current subType: ‘Native RoE data flow sub type’
— Renamed ‘Native RoE time domain data flow sub type’
— Repositioned to 0000 1000b
e gives space for further non-native sub types
New subType: ‘Native RoE frequency domain raw symbol data flow
sub type’
— Positioned at 0000 1001b

IEEE STANDARDS ASSOCIATION

IEEE 1904 Access Networks Working Group, City, Country 27 October 2016 5




ROE subTypes (current table)
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Binary value Function Description
0000 0000b RoE Control sub type | Control packet between two RoE nodes.
0000 0001b Reserved Reserved.
RoE Structure Data payload packet with RoE common frame header and
0000 0010b ] :
agnostic data sub type | structure agnostic payload.
0000 0011b RoE Structure aware | Data payload packet with RoE common frame header and
CPRI data sub type structure aware CPRI payload.
0000 0100b Native RoE data flow Data payload packet with RoE common frame header.
sub type
0000 0101b RoE Slow C&M CPRI | C&M payload packet with common RoE frame header and
sub type structure aware CPRI Slow C&M payload.
0000 0110b —
-- Reserved for future sub types.
1111 1011b
Reserved for experimental types. The nature and purpose
1111 1100b — of an experimental subType cannot be known in advance,
-- thus the structure after the common RoE header is defined
1111 11110 as opaque. Entities implementing the subType can interpret
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ROE subTypes (revised table)

Binary value Function Description
0000 0000b RoE Control sub type Control packet between two RoE nodes.
0000 0001b Reserved Reserved.
RoE Structure agnostic data | Data payload packet with RoE common frame header
0000 0010b :
sub type and structure agnostic payload.
0000 0011b RoE Structure aware CPRI | Data payload packet with RoE common frame header
data sub type and structure aware CPRI payload.
0000 0100b RoE Slow C&M CPRI sub | C&M payload packet with common RoE frame header
type and structure aware CPRI Slow C&M payload.
0000 0101b —
Reserved Reserved for future sub types.
1111 0111b
Native RoE time domain Time domain data payload packet with RoE common
0000 1000b
data flow sub type frame header.
Native RoE frequency Frequency domain data payload packet with RoE
0000 1001b .
domain data flow sub type | common frame header.
0000 1010b —
Reserved Reserved for future sub types.
1111 1011b
1111 1100b —
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Symbol Mapper

Existing parameters

- ID, Flow, src, dest, orderInfo, compression scheme etc. as
usual

New parameters

- numSymbol
e How many symbols per packet
e This could be determined by the length field?

- numRE: RE (resource elements) per symbol (RBx12)
e e.g. 1200 for 20MHz LTE and 100MHz 5G
e e.g. 600 for 10MHz LTE

— octPerRE: Number of octets per RE

lenPack in octets
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Payload

— Gain: 16bit value (essentially SR by 8 & multiply)
¢ Indicate amount of attenuation/gain

1000 0000JO0O00 0000b = 27 = +21dB

0100 0O000§0000 0000b = 26 = +18dB

0010 OO00§O000 0000b = 2> = +15dB
0000 0000b = 22 = +6dB

1 —
20 = 0dB (no bit shift)

0000 0000b

0000 0000§1000 0000b = 21 = -3dB
0000 000080100 0000b = 2-2 = -6dB
0000 0000§0000 1000b = 2> = -15dB
0000 0000§0000 0100b = 26 = -18dB
0000 0000§0000 0010b = 277 = -21dB
0000 0000R0000 0001b = 28 = -25dB

— Data: numSymbol x numRE x octPerRE
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Straw-man poll #___

 Does the group believe there is value in adding a frequency
domain transport & encapsulation mechanism as/similar to that
described in this document to the standard?

« Voting (from 8):
« Yes: _5_ No: _0_ Abstain: _2_

« Room: (from 24)
e Yes: 14 No: 0O_Abstain: 2
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Motion #___

« Agree to restructure subTypes (Table 4-1 in D1.2) to provide
space for future native mappers as outlined in pages 5,6 and 7
of tf3_1610_maiden_native_packet_types_1.pdf.

 Furthermore, to rename & split ‘Native RoE data flow sub type’
into ‘Native RoE time domain data flow sub type’ and 'Native
ROE frequency domain data flow sub type’ as outlined in pages
5,6 and 7 of tf3_1610_maiden_native_packet_types_1.pdf.

« Mover: Richard Maiden

« Seconder:

 Yes: No: Abstain: (technical motion needs >= 2/3)
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Motion #___

« Agree as a baseline to add frequency domain mapper
parameters as outlined in page 8 of
tf3_1610_maiden_native_packet_types_1.pdf.

« Mover: Richard Maiden

« Seconder:

 Yes: No: Abstain: (technical motion needs >= 2/3)
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Motion #___

« Agree as a baseline to introduce a new packet type as defined in
page 9 of tf3_1610_maiden_native_packet_types_1.pdf.

« Mover: Richard Maiden

e Seconder:

 Yes: No: Abstain: (technical motion needs >= 2/3)
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Question?

Is there a need to terminate a structure aware CPRI stream and
transport frequency domain 1Q?

Or, does frequency domain IQ assume native mode at both ends?
This would add significant complexity to the RoE box (FFT etc.).

— Conclusion: Native RoE Frequency domain data packets are
Ethernet in : Ethernet out. Frequency domain in:frequency
domain out.

Do we want to explicitly say this? Add to motion?
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For next time.....?

Physical channel encoding/packets (de-mapped from radio frame
structure). Requires many parameters to describe the frame
structure - but is similar to structure aware cookie cutters.

« UL Data packets
« DL Data packets
« Control Packets
« RS Packets
 PRACH Packets

No motion today.
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Policies and Procedures
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applicable laws (nation-based and international), the IEEE Code of Ethics, and with IEEE
Standards policies and procedures."
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e The IEEE Standards copyright policy as stated in the IEEE-SA Standards Board Bylaws,
section 7, http://standards.ieee.org/develop/policies/bylaws/sect6-7.html#7, and the IEEE-
SA Standards Board Operations Manual, section 6.1, http://standards.ieee.org/develop/
policies/opman/sect6.html

e The IEEE Standards patent policy as stated in the IEEE-SA Standards Board Bylaws, section
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IEEE STANDARDS ASSOCIATION




IEEE 1914.3
Radio Over Ethernet

T3 1610 maiden native packet types 1

Date: 2016-10-19

Author(s):
Name Affiliation Phone [optional] Email [optional]
Richard Maiden Intel +1 949 382 5402 Richard.maiden@jintel.com

IEEE STANDARDS ASSOCIATION < IEEE




