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Action Item from Session #47: Credit token based co existence
protocol text update

David Grandblaise
Motorola

Overview

During session # 47, several comments (438, 4393,10054, 1055, 1056) were made to update and
clean up text related to the credit token basedist@nce protocol. This contribution addressesehes
comments by presenting some first proposal of¢banges.

Following modifications are proposed as first remaedo the comments, and to make the mechanism
simpler while providing more flexibility:
- scalable offering/renting modes:
0 non negotiated
0 negotiated (complexity of procedures has been dserd
=> |et vendor differentiating implementation
- non negotiated: over the air or backhaul based
- negotiated: backhaul based
- put specific algo in Annex
- SATI and SADD removed
- no need MATI/MADD => use existing BSD
- Two pricing methods for negotiated mode (contexpdide)
- Acronym for credit token based coexistence protdCarCXP

Need to be further consolidated in the followinga:

- include ADV-REQ with BSD

- provide new text description for section “CXP Oifgy Procedure” and section “CT-CXP
Requesting Procedure”

- over the air inter BS communications establisherfarthe CT-CXP non-negotiated mode

- match more precisely with the frame structure orfvame structure is fixed

Specific editorial changes
This section provides a list of changes to thetdtatument.

Blue text represents specific editorial additions.
Red-strikethrougitext is to be deleted.

Black text is text already in the draft.

Bold italic text is editorial instructions to the editor.
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Proposed text changes

[Update title and text of section 15.4.2.4. as icalie:]

15.4.2.4 Credit token based coexistence protocol T&CXP)

In some traffic conditions circumstances, some aeragibframes are temporally under-used by some BS
(offering BS, namely offeror) due to some low ti@affictivity while some of its neighboring BSs
(requesting BS, namely requester) require temposaline additional master sub frame capacity te fac
some traffic increase. With respect to this, mastdr frame sharing between neigbhouring systems
contributes for better spectrum efficiency. Thissiea sub frame sharing is supported by the crekiért
based coexistence protocol (CT-CXP). CT-CXP pravithe means for an offeror to rent out temporally
some of its master sub frame capacity to some ser(s). CT-CXP guarantees exclusive access of the
offeror’ unused master subframe resource to thaestgr(s) for an agreed period between the offeror
and the requester. Also, CT-CXP ensures over tinfairaaccess of the offeror's master subframe
available resource between competing requesters.

CT-CXP can be instantiated either in a non-negadiahode or in a negotiated mode. This allows CT-
CXP to be flexibly executed as a function of theteat (e.g. regulatory spectrum sharing policieset
constraints for negotiation and so forth). The dakd approach is flexible in that it allows the
implementation of non-negotiated or negotiatedafof types) based CT-CXP, vendor differentiated.

15.4.2.4.1 CT-CXP Procedures
15.4.2.4.1.1 Whole CT-CXP Procedure

A resource unit is defined as the minimum time*treqgcy unit (e.g., in OFDMA a minimum number of
symbol time slots and subcarriers) that can beecteit/out between the offeror and a requester. A
master sub-frame is composed of a fixed amounesdurce units. The part of the offeror's available
master sub-frame to be rented out is named resoukneofferor’s resource is defined as an amount of
resource units. Let a credit token (CT) be the geemonetary unit used by the requester to rent in a
resource unit to the offeror. A resource unit iargfed as a number of CTs. Each BS is inially assign
with a CT budget, i.e. a max number of CTs.

CT-CXP has two modes:

* Non-negotiated mode: this mode requires the mininmessages exchange to support resource
renting/offering between the offeror and requesjerhis mode requires no iteration between
the offeror and requester. This mode can be applieein time availability is very limited to
handle several iterations for the negotiations @ndhen the negotiated mode is executed over
the air through over the air inter-BSs communigagio

* Negotiated mode: this mode is used when time awliflais enough to handle several iterations
for the negotiation. This mode is operated throllighetwork based inter-BSs communications.

CT-CXP is composed of several consecutive proced(o&ering advertisement, renting request,
iterative negotiation, and resource allocationshswn in Figure hx. For the sake of simplicity,sthi
figure is only depicted for one (among multipleguesters. The corresponding messages exchange
between the offeror and the requester for eachhefprocedures is described in Figure hx. MAC
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messages related to the over the air based intereB®munications implementation of the negotiated
mode are specified in section 6.3.2.3. CXP messag&ded to IP network based inter-BSs

communications implementation of the non-negotisdad negotiated modes are specified in section
15.5.1. This offering advertisement message sgscifihich mode (non-negotiated or negotiated) is
used by the CT-CXP in each specific context. Tamttve negogiation procedure is executed only with
the negotiated mode and not with the non-negotiaiede.

| Offeror BS | | Requester BS |
ADV_REQ Offering
 . Advertisement
I ADV RSP~

. Renting Request

Occrus only for the Iterative
negotiated mode 4/.N_Rsp/_/ Negotiation
Resource
RA_RSP Allocation

Figure hx: Whole CT-CXP Procedure
The details of these procedures are specifiedbsestions hereafter.
15.4.2.4.1.2 CT-CXP Offering Procedure
[updated text to be added here]

15.4.2.4.1.3 CT-CXP Requesting Procedure
[updated text to be added here]

15.4.2.4.2 CT-CXP conflict identification

Process of Figure hy aims at identifying the pdssitbexistence conflicts that could appear if the
renting between an offeror and a (or several) retgugs) occur. This process is done prior the offer
actually grants its offered resource to the requést If the coexistence conflicts can be resaqltbd
iterative negotiation, resource allocation and granting acknowledgement (Figure hx) are
executed. Otherwise, the whole CT-CXP procedustogped and the renting will not occur.

Figure hy takes into account of the coexistencdlicts between the master sub-frames operated by a
same operator, or by different operators.

After the offeror has advertised about an offefegiod to rent out resource, and after some reqrgest
have expressed their interest to rent the resaart@s period, the identification of the interface in
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the proposed renting period starts. Each of thegaesters follows the interference detection pces
described in the flowchart. Based on the interfeeedetection and identification mechanisms of
sections 15.3 and 15.4, each requester is abladw K it is interfering some other master sub-fesm
(not the one under consideration for renting). Wiélspect to this, it can know if there are some
coexistence conflicts. In case the conflict is vdtmaster sub-frame operated by the same opetiaitor,
operator can check if the interfered master suiméraan have the same time duration and starting tim
as the one proposed for renting. In that case,istgce conflicts disappear. In case the confliatith

a (or several) master sub-frames operated by aefegral operators), it is checked if the interfeeen
level in these master sub-frames is acceptableot|fcoexistence conflicts cannot be resolved, taed
renting process is stopped. In case this interteréevel is also acceptable for these other opes;atoe
process goes on. The next step consists in chedking requester system can support any interteren
originated from these master sub-frames. If theuestpr system can support this interference,
coexistence conflicts can be hndled and remainingguures of CT-CXP can be pursued.
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Offeror advertises about
resource to rent out for a periofd

v

Requester expresses interest fo
rent in

v

Start the detection of the
interference in the proposed
renting period

Is the requester
generating interference on
other master sub fran?

Identification of the
interfered victims

Is interference
acceptable to
other operators

Do interfered
victims belong to
the sameoperator

Is coordination
between master sub
frame: possibli?

Are both intra and
inter operators
reauirementmer ?

Is interference received by
therequeste acceptable

A

A 4

Co-existence without
partitioning is not possible.
Rening cannot be perform.

f

Figure hy: CT-CXP renting conflicts identification

Co-existence is possible. Next phases of
CT-CXP can be pursued.
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15.4.2.4.3 Inter BSs communications for CT-CXP

Fhe-credit-token—based-mechanisDISCXP (section—15:4.24-3section 15.4.2.4) requires inter BSs
communication between different systems. This iB8rcommunications is necessary to exchange the

parametergTable h12Yyelated to th&€€T-CXP procedurestedi-token-based-negetiation-eycle

Fheprimitiveparametersihelddesdr—Tond—TEnd_RentingFStart_Renting T Start_Negotiatiom TEnd_Negotiatiom FMsf;
MRCTN-idBS—CT", fraq: T Fendcand-LC.

The derived-parameters-include: T Se ™y it soieciea PR -PrEX

Theseparameterselated to CT-CXP (Table h12ye stored into the BSIS and into the local datalods
each WirelessMAN-CX BS of the shared distributestesm architecture (section 15.1.6).

The exchange of these parameters between BSs iporseg through 1P network inter-BS
communications for the negotiated and non-neqatiatedes. The related CXP messages are defined in
section 15.5.1.

The exchange of these parameters between BSsoisapported with over the air communications
(section 15.4.2.4.6) for the non-negotiated modse Telated MAC messages are defined in section

6.3.2.3.

15.4.2.4.4 Sharing—oppertunities—Advertisement—Disecoverpver the air CT-CXP_for non-

negotiation mode

The over the air inter-BSs communications for tlen-negotiated mode are established when IP
network based inter- BSS connectlons cannot be Iemab between the offer or and the requestdam(s)

The non- neqotlated mode procedures supported beealt |nclude the offerlnq advertlsement renting

request and resource allocation procedures of Eilgxr
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Offering advertisement, renting request and resoure allocation procedures

During the offering advertisement procedure, the@GIADV-REQ messaqge is broadcast by the offeror

in interval x within CXCC. Slave SSs in the ovepad (master/slave) systems area listen to thevaiter

x within CXCC.
\ /] ar B

The over the air inter BSs communications estaivlesfit between the offeror and requester for the

renting request and resource allocation procedamesstablished follow up the mechanisms based on
relays as described in section y. Once the offsrguester communication is established between the
offeror and requester, the ADV-RSP, RA-REQ, RA-RH&RC messages are transmitted.

A "master” SS is a SS belonging dghe master systenacting as the offerorA "slave" SS is a SS
belonging tahea slave systemacting as the requester.
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- = e , Bollow up the mechanisms
descrlbed in_section vy, thae masteofferor—requestesrtave BS communrcatrons are performed via
master and slave SSs which acRésbridgeselays-to convey the information as follows:

— A "sIave" SS performs thé%lLleHegee_lay between |ts home BS and the foreign master BS
P : A -eandthis slave
SSis Iocated in thefferor/requesteoverIapp|ng area)Once the communlcatlon is established,

the requester sends the ADV-RSP and RA-RSP messages

— A "master" SS performs the Rlﬁﬂtdgeﬂy between its home BS and the foreign slave BS
; ; emdthis master
SS is located in theofferor/requesteroverlapplng area) Durlnq this communication
establishement, the offeror sends the RA-REQ messag

Discovery and exploitation of the offeror’s originged ADV-REQ by slave systems

This paragraph descrlbes the mechanlsms enablgliftovery and the exploitation dfe-master
Jery dagd3V-REQ message bthe slave systems. The

termlnology used in the foIIowmg is:

(] mster system (oferor) ' ahlaster » 55 (55 belonging tothe master system)

[] Sawe system (requestor)
« Slawe o 55 (55 belorging to the =lawe sytem)

These mechanisms are described by the differeps steillustrated in the following:

1-Policy instructions to the slave SSs by their home BS

Figure h59—Policy instructions to the slave SSs by their home BSs

- During this stepprior to any ADV-REQ message has been gbetslave BS initially instructs (by
broadcasting) its SSs about the behaviors they ttaadopt when some of these $&siveyetthe
ADV_REQ messagesdrom-the-different-MATs.

- The behavior is instructed by the ADPD (Adventiemnt Discovery Policy Descriptor) message
(sectionAdvertisement Discovery Policy Descriptor (ADPD) messapéhat specifieswhethewhen some
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slave SSs (located in the overlapped area of ling system and surrounding master systems and
receivingMABB-ADV-REQ message from master BS) associated to this slaveaB&to forward

ADV-REQ messag&ward this slave BShe-MADD-messagereceived-within-MATI.

- The slave SSs that can hédV-REQthe-MATIs and meeting the requirements sent in ADPD are
the only SSs that are allowed aot as relaysake-the-RF-bridgbetween the master and slave
systems. This means, the policy rules the transomssrom any slave SS towards the slave BS
when these SSs are mandatethinotor ADV-REQgetfeedback-about-the MATs-proposdlhis
mechanism avoids having incessant transmissioms fhe slave SSs towards the slave BS when
ADV-REQ proposal does not meet the requester’s .HeediATs-are-not-alighed-with-the-slave

BSs-strategyThis-saves-bandwidtiAny policy can be established. Moreover, the poliey be
adapted dynamically in time by thequestestave BS

2-Detection and identification of ADV-RE content by the slave SSs

Figure h60—Detection and identification of ~ ADV-REQthe-MATls- content by the slave SSs

- During this step, the slave SSs in the overlappirea between the master system and their home
systemmonltor any ADV-REQ messaqe sent within mterva\lnthln CXCC Hsten%%d#e#ent

- Provided the receivedDV-RE and ADAP (sectionAdvertisement Discovery Policy
Descriptor (ADPD) message messages information, the slave SS is able taleeghether it has to
transmit this information to its home BS or not.

3-Relaying of the ADV-REQ messageMAHs content by the slave SSsto their slave system

Figure h61—Relaying of the ADV-REQ message MATs content by the slave SSs to their home system

- In case the policy requirements are met, therméion collected by the slave SS is conveyed to
their home BS. The information the slave SS seadssthome BS is the content of theABD-

ADV-REQ message.

- In order to ensure this information is appromiateceived by the slave BS, the information could
be sent out by several slave SSs (e.g. 2 slaveciB@date this information to the slave BS in
Rrelaying of theADV-REQ messadgdAHs content by the slave SSs to their slave sygteRis

ensures both reliability and security check.
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NeterIn case theseliciesrequiremententing conditionsent in ADAPmessageare not met, the slave

SSs do not transmit the information. However, ituldobe possible for the slave SS to convey the

information about the list LCrfessaggparameteincluded inADV-RE ) to its home BS since

it will provide it some further information abouther radio resources renting opportunities on other
channel (frequency domain). This decision to séed iC information can be ruled by the polaga
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4. Abrevations and acronmys

[Add following acronym to the list as indicate:]

CT-CXP Credit Token based Coexistence protocol

6.3.2.3 MAC management messages

[Update Table page 8 as indicate:]

Type Message Name Message Description Connectior
67 BSD Base Station Descriptor Broadcast
68 SSURF SS Uplink RF Descriptor Basic
69 ADPD Advertisement Discovery Policy Descriptor |Broadcast
7069 ADV-RE MasterAdvertisementDiscovery Broadcast
DeseriptoAdvertisement Request
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71 ADV-RSP Advertisement Response Basic

72 RA-REQ Resource Allocation Request Basic

73 RA-RSP Resource Allocation Response Basic

70 SADD Slave-AdvertisementDiscovery-Biptor Broadeast

71 ADPD Advertisement Discovery Policy Descriptor  Broadcast

742 BS_CCID_REQ Base Station Co-Channel Interferenee®ion |Basic
Indication

753 BS_CCID_RSP Base Station Co-Channel Interferereted@ion |Basic
Response

764 CXP-REQ-MAC Coexistence Protocol Request MAC mgssa | Broadcast

775 CXP-RSP-MAC Coexistence Protocol Response MAC awss | Broadcast

786 OCSI_MNTR_REQ CSI monitoring request message Brasid

797 OCSI_MNTR_RSP CSI monitoring response message cBasi

8078-255 reserved

[Update section 6.3.2.3.64 as indicate:]

6.3.2.3.64Master-Advertisement-Discovery-Deseripter(MADDB)}——Advertisement Request
(ADV-REQ) message

The MasterAdvertisementiscovery-Deseriptor(MADERequest (ADV-REQ)message specifies the
advertisement discovery information sent out by riteester B offeror) towards theslaverequester’'s
SSs located in the overlapped area of this magsters and the surrounding slave systéraguesters)
This information is sent out periodically by tléferor master BSiH-MAT—in downlink within the
coexistence control channel CXCC. MADD provides thecessary information to thesdave
requester'sSSs to enable then theseverequester'sSSs to inform their home BS about radio resources
sharing opportunities offered by thisasterB$fferor.

A MADB-ADV-REQ message shall include the following parameters:

BSID—M: ID of themasterB$fferor.

BS IP_Proxy_address-M-: The Coexistence Proxy IP address ofrtesterBofferor.

FRenting Out Sart FART_TimeM: The Starting time of the period opened for regtay the

master-systeofferor on that channel. This starting time is identifigda UTC time stamp following the
format HH:MM:SS after the transmission of the meggsa

Renting Out¥ End TimeM: The Ending time of the period opened for rentygthis master
systenofferor on that channel. This ending time is identifiedebyTC time stamp following the format
HH:MM:SS after the transmission of the message.
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MRMN CTN: Minimum number of credit tokens pegsourcéme unit required by thenaster
BSodfferor from eachslave-B$equesterso that themasterBEequestés radio resources can be rented
in.

LC: List of alternative channels (in frequency domaipened for renting by th@asterofferor
system in addition to the channel under considamati

Table 108ac— MABB-ADV-REQ message format

Syntax Size Notes
ADV-REQMADD-_Message Format() {
Management Message Typ& 669 8 bits
BSID-M 48 bits BSID of the offeror
IP_Proxy_addres$4 variable TLV specific
F—START-MRenting_Out_Start Time |16 bits Absolute time based on UTC time starhp

following the format HH:MM:SS

F—End—MRenting_Out_End_Time 16 bits Absolute time based on UTC time starhp
following the format HH:MM:SS

MRCETNMNCT FBDB16 bits Minimum number of credit tokens
required by thenasterB$fferor

LC FBDB16 bits  |List of other channels (frequency domdin)
of master system opened for renting

[Delete section 6.3.2.3.65]
[Update section 6.3.2.3.66 as indicate and putafdye the above section 6.3.2.3.64 :]

6.3.2.3.66 Advertisement Discovery Policy Descripto  r (ADPD) message

The Advertisement Discovery Policy Descriptor (ADPhessage is sent out by the slave BS
(requesteip-SAH in downlink within the coexistence control chan@X{CC. ADPD specifies when
somestave=SSsassociated to the requestiercated in the overlapped area of thigve-systemequester
and surroundingfferorsnastersystemsand receiving MADD message fromasterBe offero)
associated to thistave-B®equestehave to relay toward thislave-B$equestethe MADD messages
received withinCXCCMATL. ADPD message shall include the following paramsete

F-START-SRent In_Start Time: Starting time from which thelave-BSrequestewould be
interested to rent in a period opened for rentiRgr values received below this specified time in
MAHCXCC, the SSs associated to tlsédve-BSequestemare not allowed to report MADD content to
this BS. This starting time is identified by a UTi@e stamp following the format HH:MM:SS after the
transmission of the message.

FEnd—SRent In End Time: Ending time of the period thelave—B$®equesterwould be
interested to rent in. This ending time is ideetifiby a UTC time stamp following the format
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HH:MM:SS after the transmission of the messageerAthis time, the SSs associated to thHate
BSrequesteare not allowed to report MADD content to this BS.

MNCT RCFN_MAX: Maximum admissible number of credit tokens peragadsource unit the
stave—B®fferor will previde-engageto get the radio resources offered for renting bg #ader
BSgequesterAbove this number of tokens, the SSs associatéubtslave-BSequesteare not allowed
to report MADD content to this BS.

Table 108ae—ADPD message format
Syntax Size Notes
ADPD_Message_Format( ) {

Management Message Typ&£72 8 bits

FSTART—Renting_In_Start_Time 16 bits Absolute time based on UTC time stathp
following the format HH:MM:SS

TF—End-SRenting_In_End_Time 16 bits Absolute time based on UTC time starhp
following the format HH:MM:SS

RETNMNCT_MAX 16 bits

[Add new section 6.3.2.3.x as indicate below:]

6.3.2.3.x Advertisement Response (ADV-RSP) message

In response to ADV-REQ, each requester respondiaaoofferor with the Advertisement Response
(ADV-RSP) message to mention its interest to retdlily or a fraction of the resource offered by the
offerorfor the total or a portion of the proposedting period.

A ADV-RSP message shall include the following pastens:

Requester’s bid number of credit tokens per resource unit bidedhle requester in response to
the offeror.

Rented Resource Amountamount of the offeror's resource the requestentisrested to rent

Renting Out Start Time: start time from which the requester is interedtedent in, and for
which the requester’s bid applies for.

Renting in End Time end time from which the requester is interesterent in, and for which

the requester’s bid applies for.
Table 108ac—ADV-RSP message format

Syntax Size Notes
ADV_RSP_Message_Format( ) {

Management Message Type = 71 8 bits

Requester’s bid 48 bits number of credit tokens per resource unit
bided by the requester in response to the
offeror.
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Rented Resource Amount variable amount of the offeror’s resource the
requester is interested to rent in.

Rent in Start Time 16 bits Absolute time based on UTC time stanjp
following the format HH:MM:SS

Rent in End Time 16 bits Absolute time based on UTC time stanjp
following the format HH:MM:SS

[Add new section 6.3.2.3.x as indicat below:]

6.3.2.3.x Resource Allocation Request (RA-REQ) mess age

In response to ADV-REQ, the Resource Allocation i=ti message informs each requester whether he
is granted with the resource he bidded for. Eaamnted requester is informed about the credit token

price.
A RA-REQ message shall include the following parsrse

Requester’s bid number of credit tokens per resource unit bidgethle requester in response to
the offeror.

Rented Resource Amountamount of the offeror’s resource the requesténterested to rent

Renting Out Start Time: start time from which the requester is interedtedent in, and for
which the requester’s bid applies for.

Renting in End Time end time from which the requester is interesterent in, and for which

the requester’s bid applies for.
Table 108ac—RA-REQ message format

Syntax_ Size Notes
RA_REQ_ Message Format() {

Management Message Type = 72 8 bits

Resource Granting bits number of credit tokens per resource unit
bided by the requester in response to the
offeror.

Credit Token Price 16 bits amount of the offeror’s resource the

requester is interested to rent in.
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[Add new section 6.3.2.3.x as indicat below:]

6.3.2.3.x Resource Allocation Response (RA-RSP) mes sage

In response to RA-RSP, the Resource Allocation Besp message is sent out by each granted. In this
message, the granted requester accepts or rajacte the resource at the proposed credit token.pri

A RA-REP message shall include the following parmmse

BSID: BSID of the requester

Acceptation bit flag: flag ==0 if requester accepts the resource aptbposed price, otherwise

flag ==1 (reject).

Table 108ac—RA-RSP message format
Syntax Size Notes
RA_RSP Message Format( ) {
Management Message Type = 73 bits
Resource Granting 2 bits number of credit tokens per resource unit
bided by the requester in response to the
offeror.
Credit Token Price 16 bi amount of the offeror’s resource the
requester is interested to rent in.
1

15.5 Messages for WirelessMAN-CX

15.5.1 Coexistence Protocol (CXP) messages (CXP-REQ /CXP-RSP)

[Update messages in Table h11 as indicate:]

Table h11—CXP message codes

Code CXP Message Name CXP MessagProtocol type Direction
Type

35 Advertisement Request CXP-REQ TCP BS->BS

36 Advertisement Reply CXP-RSP TCP BS->BS

37 IterativeNegotiationPrecesRequest CXP-REQ TCP BS->BS

38 IterativeNegotiationPrecesdRReply CXP-RSP TCP BS->BS

39 Credit Foeken-ProposResource Allocation CXP-REQ TCP BS->BS
Request

40 Credit Foken-ProposResource Allocation CXP-RSP TCP BS->BS
Reply
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ik blogetiodenenulis Bocues: SPRED TP BS=>BS
42 blegedaton-Resulis Begly SRl =P e=be
43 Creptine-Recnast SMP-RED =P e=be
44 Granting-Reply CXP-RSP TCP BS>BS
4541 Coexistence Conflict Identification Request CXPERE TCP BS->BS
A2 Coexistence Conflict Identification Reply CXP-RSP TCP BS->BS
4743 Intra Operator Coexistence Coordination CXP-REQ TCP BS->BS
Request
4844 Intra Operator Coexistence Coordination Reply &P TCP BS->BS
4945 Inter Operator Coexistence Coordination CXP-REQ TCP BS->BS
Request
5046 Inter Operator Coexistence Coordination Reply R$P TCP BS->BS
5147 Final Coexistence Decision Request CXP-REQ TCP >BS-
5248 Final Coexistence Decision Reply CXP-RSP TCP BS>B

[Update Table h12 as indicate:]

Table h12—TLV types for CXP payload

Type Parameter Description Lengt Comment
h
(bytes)
34 FeofNotes—for-CreditToken-tith 2 In microsecond
48}Renting out Start Time
35 FendRenting out End Time In microsecond
X CT-CXP mode flag 1
X Credit Token Pricing Method 1
36 Fsiart Renting 2 |W-microsecond
37 |Fendrenting 2  |ia-micresecond
38 MRCTNMNCT 2 In number of credit token
39 Fsiarnegotiationtart Negotiation Time 2 In microsecond
40 FenanegotiaionEND Negotiation Time 2 In microsecond
41 BS—EIRequester’s bid 2 |In number of credit token
42 fracRented Resource Amount 2 |Scalar
43 FsiarpropsaRNt in Start Time 2 In microsecond
44 FendproposdReNt in End Time 2 In microsecond
45 |PminMinimal Payoff 2 |In number of credit token
46 |PmaxMaximal Payoff 2 |In number of credit token
a7 Pr 2 |in-numberof credittoken
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48 Creditelienrnasnstion 1
confirmatiorResource Grannting

49 Resource usage confirmatoredit 1
Token Price

50 Poserressnos coniieation 1
netificatiopAcceptation bit flag

51 BSID Interfered 1

52 Intra Operator Coexistence Coordinatjon 1 1 - Acceptance
Status 2 - Rejection

53 Inter Operator Coexistence Coordinatjon 1 1 - Acceptance
Status 2 - Rejection

54 Coexistence Decision Status 1 1 - Acceptance

2 - Rejection

[Replace section 15.5.1.35 text by the text bejow:

15.5.1.35 Advertisement Request

The offerer sends this broadcast message to askveudi the surrounding future potential requester
candidates that it offers temporally resource énting.

Code: 35

Attributes as shown in Table h35.

Table h35— Advertisement Request message attributes

Attributes Contents
BSID BSID of the offeror.
Renting out Start Time Starting time of the rentoggiod. It is the
time from which the offered resource |is
opened for renting.
Renting out End Time Ending time of the rentirgrigd. It is the
time till which the offered resource is opened
for renting.
CT-CXP mode flag This flag specifies whether CT-CKén-
negotiation mode is active or not.
0 - non-negotiation mode is inactiVe
(negotiation mode is active)
1 - non-negotiation mode is actiye
(negotiation mode is not active)
Start Negotiation Time If CT-CXP mode flag == 0, sthfield
specifies the time from which the negotiatipn
will start.
End Negotiation Time If CT-CXP mode flag == 0,isthfield
specifies the time from which the negotiation
will end.
Credit Token Pricing Method If CT-CXP mode flag =5 fthis field
specifies the CT-CXP pricing methad
applicable to the negotiation mode. Pricing
methods are specified by the following:
00 — CT are transferred from the requester’s
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CT budget to the offeror’s one.
01 — CT are not transferred from the
requester’s budget to the offeror’'s one., put
CT are not usable by this requester for a
given time period (the freezing time period).
10-11: reserved

MNCT Minimum number of credit tokens required
per resource unit by the offeror for the
renting.

[Replace section 15.5.1.36 text by the text below:]
15.5.1.36 Advertisement Reply
Each requester responds to the offeror with an Atheament Reply message mentioning its interest to

rent totally or a fraction of the resource offetgdthe offerorfor the total or a portion of the posed
renting period.

Code: 36

Attributes as shown in Table h36.

Table h36— Advertisement Reply message attributes

Attributes Contents
BSID BSID of the requester
Requester’s bid Number of credit tokens per resounie| u
bided by the requester.
Rented Resource Amount Amount of the offeror's resouthe
requester is interested to rent in.
Rent in Start Time Start time from which the requeste

interested to rent in, and for which the
requester’s bid applies for.
Rent in End Time End time from which the requestsn i
interested to rent in, and for which the
requester’s bid applies for.

[Rename section 15.5.1.37 by the title “Iteratidegotiation Request’ and replace section 15.5.1.37
text by the text below:]

15.5.1.37 Iterative Negotiation Request

Code: 37
Attributes as shown in Table h37.

The Iterative Negotiation Request message is sgnbythe offerer only when the CT-CXP mode flag
is set to O in the Advertisement Request messagexhen the CT-CXP negotiation mode is active. At
each iteration of the negotiation, the decision imgkalgorithm applied by the offeror derives a
minimum and maximal payoff based on the requestads. At each of these iterations, updated values
of these payoffs are provided by the offeror toréguesters still bidding for the renting.
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Table h37— Iterative Negotiation Request message attributes

Attributes Contents
BSID BSID of the offeror
Minimal payoff Minimal derived payoff corresponding the
lower selected bid
Maximal payoff Maximal derived payoff correspondinghe
higher selected bid

[Rename section 15.5.1.38 by the title “Iterativedbtiation Reply’ and replace section 15.5.1.3&tte
by the text below:]

15.1.5.38 Iterative Negotiation Reply

Code: 38
Attributes as shown in Table h38.

Based on the minimal and maximal payoff informatithre Iterative Negotiation Reply message is sent
out by the requester in response to Iterative Natioh Request message in case the requesteriisgwil
to make a new bid proposal to be part of the sedeitquesters.

Table h38— lIterative Negotiation Reply message attributes

Attributes Contents
BSID BSID of the requester
Requester’s bid Updated bid proposal

[Rename section 15.5.1.39 by the title “Resourcéogdtion Request’ and replace section 15.5.1.39
text by the text below:]

15.1.5.39 Resource Allocation Request

Code: 39
Attributes as shown in Table h39.

After the iterative negotiation is complete, theloghtion Request message informs each requester
whether he is granted with the resource he biddedHach granted requester is informed about the
credit token price. Pricing is executed followedthp method specified in the Advertisement Request
message.

Table h39— Resource Allocation Request message attributes

Attributes Notes
BSID BSID of the offer or
Resource Granting 00....SUCCESS (requester is granted)
01....REJECT (requester is not granted)
Credit Token Price This field can only be used whée |t

Resource Granting field == 00 (SUCCESBE).
Credit token price is the number of QT
(output of the negotiation process) to be used
by the granted requester to acquire the
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| resource. |

[Rename section 15.5.1.40 by the title “Resourcéogdtion Reply’ and replace section 15.5.1.40 text
by the text below:]

15.1.5.40 Resource Allocation Reply

Code: 40
Attributes as shown in Table h40.

The Resource Allocation Reply message is sent guedrh granted requester in response to the
Resource Allocation Request message. In this rgesshe granted requester accepts or rejects to use
the resource at the proposed credit token price.

Table h40— Resource Allocation Reply message attributes

Syntax Notes
BSID BSID of the requester
Acceptation bit flag 0....ACCEPT
1....REJECT

[Renumber section 15.5.1.45 and replace sectiorb1545 text by the text below:

15.5.1.45 Coexistence Conflict Identification Request message

The offeror asks to each requester to detect asmtifgl the systems this requester could interfenend
the renting period in its neighborhood.

Code: 45

Attributes are shown i@oexistence Conflict Identification Request message attributes

Table h45—Coexistence Conflict Identification Reque st message attributes

Attribute Contents
BSID BSID of the offeror
Latitude Latitude information of the offeror
Longitude Longitude information of the offeror

[Renumber section 15.5.1.46 and replace sectiorb1546 text by the text below:]
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15.5.1.46 Coexistence Conflict Identification Reply message

The requester responds to the master BS's Coesgstégentification Request message with a
Coexistence Conflict Identification Reply message

Code: 46

Attributes are shown iQoexistence Conflict Identification Reply message attributes

Table h46—Coexistence Conflict Identification Reply message attributes

Attribute Contents
BSID BSID of the requester
BSID Interfered BSID of each identified master systwhich

could interfere during the master sub-frame
operating in parallel of the rented resource

Contact IP address IP address of each identifiestenaystem (or

coexistence proxy) which could interfere during
the master sub-frame operating in parallel of tHe
rented resource

[Renumber section 15.5.1.47 and replace sectiorb1547 text by the text below:]

15.5.1.47 Intra Operator Coexistence Coordination R equest message

The offeror requests to each identified masteresggivhich could interfere during the master sulafra
operating in parallel of the rented resource -dhdentified master systems belong to the sameatqer
as the one renting out) to coordinate with itseltlarify whether the interfered master sub-frarae c
have the same time duration and starting time@stie proposed for renting.

Code: 47
Attributes are shown imtra Operator Coexistence Coordination Request message attributes

Table h47—Intra Operator Coexistence Coordination R equest message attributes
Attribute Contents

BSID BSID of the offeror

Contact IP address IP address of the offeror

[Renumber section 15.5.1.48 and replace sectiorb1548 text by the text below:]
15.5.1.48 Intra Operator Coexistence Coordination R eply message
Each requested master system responds to the Queaator Coexistence Coordination Request

message with an Intra Operator Coexistence Codrdm&eply message. Either, there is a possibility
of coexistence coordination (acceptance) or trermne (rejection).
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Code: 48

Attributes are shown imtra Operator Coexistence Coordination Reply message attributes

Table h48—Intra Operator Coexistence Coordination R eply message attributes

Attribute Contents
BSID BSID of the requested master system
Contact IP address IP address of the required magteem

Intra Operator Coexistence Coordination Statup Adceptance
2 - Rejection

[Renumber section 15.5.1.49 and replace sectiorb1549 text by the text below:]
15.5.1.49 nter Operator Coexistence Coordination Re  quest message
The requester asks to each identified master sy@ténch could interfere during the master sub-frame

operating in parallel of the rented master sub-&anthese identified master BSs do not belong ¢o th
same operator as the offering master BS) to chettieiinterference level in the master sub-frame of

this other operator is acceptable.
Code: 49

Attributes are shown imter Operator Coexistence Coordination Request message attributes

Table h49—Inter Operator Coexistence Coordination R equest message attributes

Attribute Contents
BSID BSID of the master system
Contact IP address IP address of the master system

[Renumber section 15.5.1.50 and replace sectiorb1B50 text by the text below:]
15.5.1.50 Inter Operator Coexistence Coordination R eply message
Each requested master system responds to the Qperator Coexistence Coordination Request

message with an Inter Operator Coexistence Codrdm&eply message. (1) Either the system accepts
the interference level (acceptance) or (2) rejg¢tejection).

Code: 50

Attributes are shown imter Operator Coexistence Coordination Reply message attributes

Table h50—Inter Operator Coexistence Coordination R eply message attributes
| Attribute | Contents
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BSID BSID of the requested master system

Contact IP address IP address of the required masteem

Inter Operator Coexistence Coordination Statup Adceptance
2 - Rejection

[Renumber section 15.5.1.51 and replace sectiorb1551 text by the text below:]

15.5.1.51 Final Coexistence Decision Request messag e

The offeror asks to the requester if the coexisdacrenting is feasible.

Code: 51

Attributes are shown iRinal Coexistence Decision Request message attributes

Table h51—Final Coexistence Decision Request messag e attributes

Attribute Contents
BSID BSID of themastersystennequester
Contact IP address IP address of the master system
BSID BSID-otthe-masterBS

[Renumber section 15.5.1.52 and replace sectiorb1552 text by the text below:]

15.5.1.52 Final Coexistence Decision Reply message

Each asked requester responds to the master Bk Goexistence Decision Request message with a
Co-Final Coexistence Decision Reply message: (iheEithe overall coexistence conflict can be
resolved and in this case the renting process egulsued (acceptance), or (2) the coexistencdictonf
cannot be resolved and this case the renting ppamemot be pursued (rejection).

Code: 52

Attributes are shown iRinal Coexistence Decision Reply message attributes

Table h52—Final Coexistence Decision Reply message  attributes

Attribute Contents
BSID BSID of the requested master system
Contact IP address IP address of the required masteem
Coexistence Decision Status 1 - Acceptance
2 - Rejection
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