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Action Item from Session # 48: Credit token based ¢ oexistence
protocol text update

David Grandblaise
Motorola

Overview

During sessions # 48, several comments (2127, 2128491, 2150L) were made to update and clean
up text related to the credit token based coextstgurotocol. This contribution provides some text
remedy proposals for these comments to be includdédn IEEE 802.16h/D2a, and consolidates the
previous preliminary contribution [3].

Following modifications are proposed as remedigh@éacomments, and to make the mechanism simpler
while providing more flexibility:
- scalable offering/renting modes:
0 non negotiated (no iteration, fast)
0 negotiated (complexity of procedures has been dsed
=> |et vendor differentiating implementation
- The non negotiated mode is both over the air okliea based
- The negotiated mode is backhaul based
- SATI and SADD are removed
- no need MATI/MADD => use BSD/SSURF within CX_CTLdor contribution IEEE C80216h-
07_027/IEEE C80216h-07_045
- Updated coexistence message (including RAIS foctkdit token management)
- Two pricing methods for negotiated mode (contexpdigde):
o CT can be transfered > negotiated mode,
o CT cannot be transfered > negotiated and non ragat
- Acronym for credit token based coexistence protdCarCXP

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

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

Black text is text already in the dratft.

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

[Change title of section 15.4.2.4. as indicates. Remove current text of section 15.4.2.4., and replace
text asindicate]

15.4.2.4 Credit token based coexistence protocol T&CXP)

In some traffic conditions circumstances, some aragibframes 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. Theidgfly operation of sharing is illustrated in Figsrha
and hb where system S1 proposes to rent out ilgnesslast OFDM symbols (for a time duration T_
renting_subframe per master subframe over severaecutive CX frames of total time duration T_
renting_epoch) to system S2 and S3. This masterfrante sharing is supported by the credit token
based coexistence protocol (CT-CXP). CT-CXP pravihe means for an offeror to rent out temporally
some of its master sub frame capacity to some ctingpeequester(s) willing to rent in simultaneously
this proposed additional resource. CT-CXP guaranéxelusive access of the offeror’s unused master
subframe resource to the requester(s) for an agneedperiod between the offeror and the requester.
During this agreed period, the requester is gramtithl the resource during which the offeror willtno
use the resource. Also, CT-CXP ensures over tinfairaaccess of the offeror's master subframe
available resource between competing requesters.
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Figure ha: Master subframe (OFDM symbols) sharing withinCXCC
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15.4.2.4.1 CT-CXP Procedures
15.4.2.4.1.1 Whole CT-CXP Procedure

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 thateat (e.g time constraints for negotiation, returia
spectrum sharing policies and so forth). The foddwapproach is flexible in that it is scalable @nd
allows a vendor differentiated implementation ohaeegotiated or negotiated (of any types) based CT-
CXP.

The non-negotiated mode requires the minimum messagchange to support CT-CXP between the
offeror and requester(s). This mode requires notiggpn iteration between the offeror and requeste
This mode can be applied when time availabilitywésy limited to handle several iterations for the
negotiations and/or when the negotiated mode iswg®d over the air (safe mode) through over the air
inter-BSs communications.

The negotiated mode is used when time availabiftyenough to handle several iterations for the
negotiation. This mode is operated through IP netwased inter-BSs communications.

CT-CXP is composed of several consecutive proced(o&ering advertisement, renting request,
iterative negotiation, and resource allocation)saswn in Figure hc. For the sake of simplicity,sthi
figure is only depicted for one (among multiplequesters. Over the air based instantiation of CRCX
for the non negotiated mode is depicted on theheftd side of Figure hc. The over IP network based
instantiation of CT-CXP for the negotiation or noegotiated mode is depicted on the right hand gide
Figure hc. MAC messages related to the over thensiantiation are specified in section 6.3.2.3ein
system over the air communications mechanismseseritbed in subclause 15.x. CXP messages related
to IP network based instantiation are specifiedantion 15.5.1. The offering advertisement message
(Advertisement Request) specifies which negotiatmode is used by the CT-CXP. The iterative
negogiation procedure is executed only with theotiated mode and not with the non-negotiated mode.

Within CT-CXP, a resource unit is defined as thaimum time x frequency unit (e.g. OFDM symbol,
or a minimum number of symbols and subcarriers FHDMA) that can be rented in/out between the
offeror and a requester. A master sub-frame is oz of a fixed amount of resource units. The @hart
the offeror’'s available master sub-frame to beeérdut is named rented resource. Consequently, an
offeror’s rented resource is defined as an amotinésource units. A credit token (CT) is the pseudo
monetary unit used by CT-CXP to let the requesiaent in a resource unit to the offeror. A reseurc
unit is charged as a number of CTs. Each BS idlynessigned with a CT budget, i.e. a maximum
number of CTs. This maximum number can be normalipethe total number of resource units per
master sub-frame. Also, this number can be dyndiyispecifed by policy issued by the RAIS via the
BSIS (subclause 15.7).
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Figure hc: Whole CT-CXP Procedure
The details of these procedures are specifiedbsexttions hereafter.

15.4.2.4.1.2 CT-CXP Offering Procedure

The over the air and IP network based CT-CXP affgprocedures are respectively depicted in Figure
hd and Figure he.

a) The procedure described in Figure hd is asvi@lio

* A BS identifies that a part of its master subframgoing to be under-used and can be rented out.
With respect to this, this BS becomes an offeroraB8 initiates the renting advertisement by
broadcasting the ADV_REQ message. In particulas, rtiessage includes information related to
the available resource (T_renting_subframe, Rentiog start_time, Renting_out_end_time) as
well as the renting conditions (MNCT: Minimum numbef credit tokens per resource unit
required per requester’s bid).

» If the offeror BS receives one single ADV_RSP mgssdhen the offeror BS grants the renting
resource to the single resquester by setting trs®iRee Granting Bit Flag (RGBF) to 1 in the
RA_REQ message. The granted requester is not chasg@d credit token since it is not
competing with some other requesters.

» If the offeror BS receives more than one ADV_RSPssage, then it assesses whether he can
supply each requester or not:

o If it can supply, the offeror BS grants the rentiegource to all requesters by setting the
Resource Granting Bit Flag (RGBF) to 1 in the RA (QREBessage.

o If it cannot, the offeror BS derives and selectguesters with higher bids based on the
information received from competing requesters. offeror BS grants the resource to
the selected requesters by setting the Resourceti@aBit Flag (RGBF) to 1 in the
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RA_REQ message. These selected requesters cars a@océiseir requested resource
Rented_resource_amount from Renting_subframe_sitaet to
Renting_subframe_end_time  during the guaranteed uestgd time period
(Renting_in_start_time, and Renting_in_end_timé&BH is set to 0 for the non selected
requesters.
» The RA_REQ message includes the clearing pricea(@g price) mentioning the number of
credit tokens the requester has to freeze to aetjuergranted resource.

Send
ADV_REQ

Receive
ADV_RSP

Did only one BS Can the offero Set RGBF
send ADV-RSP ? supply each —
' requester?

Set RGBF Select requesters
as 1 with higher bids
Set RGBF as 1 for
selected and O for
rejected

Send
RA REQ

End
Figure hd: Over the air based CT-CXP offering procedure

b) The procedure described in Figure he is asvialio

* A BS identifies that a part of its master subframgoing to be under-used and can be rented out.
With respect to this, this BS becomes an offeroraB8 initiates the renting advertisement by
broadcasting the “Advertisement Request” messagepdrticular, this message includes
information related to:

o The available resource (T_renting_subframe, Renting start_time,
Renting_out_end_time),

o The negotiation mode (NMBF == 0: non negotiated enasl active, NMBF == 1:
negotiated mode is active ),

o The renting conditions (Start_negotiation_time, Emegotiation_time, MNCT),

0 The pricing method in case NMFF == 1.

» If the offeror BS receives one single “Advertisein&equest” message, then the offeror BS
grants the renting resource to the single resquéstesetting the Resource Granting Bit Flag
(RGBF) to 1 in the “Resource Allocation Request”’ssage. The granted requester is not
charged with credit token since it is not competiith some other requesters.
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» If the offeror BS receives more than one “Advertigat Request” message, then it assesses
whether he can supply each requester or not:
o If it can supply, the offeror BS grants the rentiegource to all requesters by setting the
Resource Granting Bit Flag (RGBF) to 1 in the “Rese Allocation Request” message.
o Ifit cannot, the offeror BS follows the negotiatedde under consideration:

If NMBF == 0, same procedure as a) is executed. Offeror BS derives and
selects requesters with higher bids based on tf@mation received from
competing requesters. The offeror BS grants theures to the selected
requesters by setting the Resource Granting Big KRGBF) to 1 in the
“Resource Allocation Request” message. These seleeijuesters can access to
their requested resource Rented _resource_amount m fro
Renting_subframe_start time to Renting_subframe tend during the
guaranteed requested time period (Renting_in_s¢tad,  and
Renting_in_end_time). RGBT is set to O for the selected requesters.

If NMBF == 1, iterative negotiation occurs betwetre offeror BS and each
requester BS. Based on the infomation receivedhinvithe “Advertisement
Reply” message, the offeror BS calculates respegtia minimum and maximum
payoff (Minimal_payoff and Maximal_payoff) at eaderation. These payoffs
allow selecting the remaining requesters at eafatibpn. An example of payoff
calculation is given in section 15.4.2.4.2. At eaednation, Minimal_payoff and
Maximal_payoff are sent within the “Negotiation Regt” message. The iterative
negotiation  occurs untii the negotiation period ubhded by
End_negotiation_time) is elapsed. At the end of tlegotiation, the final
requesters are selected by the offeror BS. Theaff8S grants the resource to
the selected requesters by setting the Resouragti@yaBit Flag (RGBF) to 1 in
the “Resource Allocation Request” message. Thdsetsd requesters can access
to their requested resource Rented_resource_amourftom
Renting_subframe_start time to Renting_subframe tend during the
guaranteed requested time period (Renting_in_s¢tad,  and
Renting_in_end_time). RGBT is set to O for the selected requesters.
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Figure he: IP network based CT-CXP offering procedure

15.4.2.4.1.3 CT-CXP Requesting Procedure

The over the air and IP network based CT-CXP remgprocedures are respectively depicted in
Figure hf and Figure hg.
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a) The procedure described in Figure hf is aswalo

If a BS is in need of additional resource and caeiMNCT requirements, he can make a
request (ADV_RSP message) upon the reception of ARBQ.

Within ADV_RSP, the requester informs about the anmto of required resource
(Rented_resoure_amount), the rented in start and &me (Renting_in_start_time,
Renting_in_end_time) and the requester’s bid (Retguebid) in term of number of credit tokens
bidded per resource unit.

Upon reception of RA_REQ message, the requestekrid®/s whether it has been selected or
not. If RGBF is set to 1, the requester BS is setbootherwise (RGBF set to 0) the requester is
rejected.

The requester decides to accept (Acceptation Big ABF set to 1) or to reject (ABF set to 0)
the resource granting based on the Clearing_pnifmemation. This information is sent within
the RA_RSP message.

If ABF is set to 1, a number of credit tokens equathe clearing price will not be usable (for
some other renting requests by this requeste fone duration equal to [renting_in_start_time;
renting_in_end_time ®] whered is a frozen period margin. This ensures fairness ¢ime
between competing requester BSs to access to sihierenting offers.

Receive
ADV_REQ

s the BS interested
torentin ?

Send
ADV_RSP

Receive
RA REQ

Requester is

not selected i

Is RGBF ==17?

Set ABF
as1or0

Figure hf: Over the air based CT-CXP requesting procedure
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b) The procedure described in Figure hg is asvialo

If a BS is in need of additional resource, meets Q¢MNrequirements, and agree with the
proposed negotiation mode (NMBF) and pricing meth@RBF) specified within the
“Advertisement Request” message , he can submd &Advertisement Reply” message) upon
the reception of the “Advertisement Request” messag

Within the “Advertisement Reply” message, the resjeieinforms about the amount of required
resource (Rented_resoure_amount), the rented m a&t@ end time (Renting_in_start_time,
Renting_in_end_time) and the requester’s bid (Retguebid) in term of number of credit tokens
bidded per resource unit.

o If the non negotiation mode is active (NMBF == €ame procedure as a) is executed. If
the offorer BS can supply to the requester BSoffeyor BS grants the renting resource
by setting the Resource Granting Bit Flag (RGBF)1tan the “Resource Allocation
Request” message.

o If the negotiation mode is active (NMBF == 1), @dve negotiation occurs between the
offeror BS and each requester BS. At each iteratioased on the information
Minimum_payoff and Maximal_payoff received from th&Negotiation Request”
message, the requester decides to submit a newRa&duester_bid_update) or not.
Requester_bid_update is sent within the “NegotmtReply” message. The iterative
negotiation occurs until the negotiation period yhded by End_negotiation_time) is
elapsed.

Upon reception of the “Resource Allocation Reques#ssage, the requester BS knows whether
it has been selected or not. If RGBF is set thé requester BS is selected, otherwise (RGBF set
to 0) the requester is rejected.

The requester decides to accept (Acceptation Big ABF set to 1) or to reject (ABF set to 0)
the resource granting based on the Clearing_pnifmemation. This information is sent within
the “Resource Allocation Reply” message.

If ABF is set to 1:

o lIf PBF == 0, a number of CTs -equal to the Clearprge*
Rented_resource_amount*T_renting_subframe *(Rentmgend_time -
Renting_in_start_time)/CX_Frame_duration is transi®@ from the requester’s
ownership to the offeror’s one.

o If PBF == 1, the CT are not transferred but rem#énthe requester ownership. However,
a number of credit tokens equal to the clearingepwill not be usable (for some other
renting requests by this requester) for a time tthimaequal to [renting_in_start_time;
renting_in_end_time ®] whered is a frozen period margin. This ensures fairness o
time between competing requester BSs to accessie sther renting offers.

page 10



2007-05-09 IEEE C802.16h-07/048r2

)

Receive ‘Advertisement<

Request’ message

s the BS interested
torentin ?

Send ‘Advertisement
Reply’ message

Can the offerol
supply each
requester?

Receive RA_REQ with
RGBF ==

End

Receive ‘Resource Allocation
Request’ message

Is RGBF ==1?

Yes

Set ABF
as1or0

v

s negotiated mode
active (NMBF == 1) ?

Requester is

not selected i

Receive ‘Negotiation
Request’ message

Does requester wan
0 make a new bid ?

|

I

I

1S

© Send ‘Resource Allocation
|‘g Requester Reply’ message

| o calculates a new bid

g

I's Send ‘Negotiation

|2 Reply’ message

Has negotiation
period elapsed ?

|
I
|
|
|
I
3 |
|
|
|
|
|
|

Request’ message

v

Figure hg: IP network based CT-CXP requesting procedure
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15.4.2.4.2 Payoff calculation

This section provides an example on how the pagmdf clearing price mentioned in section 15.4.224.1.
can be calculated. This method is an example andrthlementation is vendor specific.

At each iteration:

)] The offeror BS calculates the payoff (Payoff redems corresponding to each
remaining requester as follows:
i) Payoff_requester = Requester_bid_update*

Rented_resource_amount*T_renting_subframe *(Renimgnd_time -
Renting_in_start_time)/CX_Frame_duration.

i) The offeror selects the requesters that maximis#lyssum(Rented_resource_amount)
and sum(Payoff_requester) over all the remainiggesters.

iv) The offeror BS derives the Minimal_payoff and Maginpayoff from the selected
requesters and sends this information to all inigenaining requesters.

V) Based on this information, each requester knowdlvenét has been selected or not by
comparing its own Payoff_requester with Minimal_ptky

Vi) Based on this comparison, the requester decidesike a new bid
(Requester_bid_update) or not for the next itenatibthe negotiation.

15.4.2.4.3 Inter BSs communications for CT-CXP

CT-CXP requires inter BSs communication betweeferht systems. These inter BS communications
are necessary to exchange the parameters (Tablela®d to the CT-CXP procedures described in
section 15.4.2.4.1.

The parameters related to CT-CXP (Table h8) aredtmto the BSIS and into the database of each
WirelessMAN-CX BS of the shared distributed systmchitecture (section 15.1.6).

The exchange of these parameters between BSs iporsegp through IP network inter-BS
communications for the negotiated and non-negatiatedes. The related CXP messages are defined in
section 15.5.1.

The exchange of these parameters between BSsoissafported with over the air MAC messages
(defined in section 6.3.2.3) for the non-negotiatedde. Inter system over the air communications
mechnanisms are detailed within clause 15.x.

[Remove text of section 15.4.2.4.6 only if text of contribution C80216h-07 047 is accepted:]

4. Abrevations and acronmys
[Add following acronym to the list asindicate:]

CT-CXP Credit Token based Coexistence Protocol
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15.5 Messages for WirelessMAN-CX

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

[Update messagesin Table h7 asindicate:]

Table h7—CXP message codes

IEEE C802.16h-07/048r2

Code |CXP Message Name CXP Message |Protocol Direction
Type type
35 Advertisement Request CXP-REQ TCP BS->BS
36 Advertisement Reply CXP-RSP TCP BS->BS
37 NegotiatiorPrecesfRequest CXP-REQ TCP BS->BS
38 NegotiatiorPrecesReply CXP-RSP TCP BS->BS
39 Resource Allocation Request CXP-RSP TCP BS->BS
40 Resource Allocation Reply CXP-RSP TCP BS->BS
39 CreditToken Proposal Request CXP-REQ TCP BS->BS
40 Credit Token-Propesal-Reply CXP-RSP FcP BS>BS
41 Negotiation Results Request CXP-REQ TCP BS>BS
42 Negetiation-Results-Reply CXP-RSP FcpP BS>BS
43 Granting-Reguest CXP-REQ FcpP BS>BS
44 Granting-Reply CHPRSP TcP BS>BS
45 Coodstonec-Conlietldontientien Docest [ 2D =R 2L =R
46 Coexistence-ConflictidentificationReply  |SXP-RSP FCcP BS>BS
47 Intra-OperatorCoexistence-Coordination  |SXP-REQ FCcP BS>BS
Reguest
48 Intra-Operator-Coexistence-Coordiion-Reply |CXP-RSP FcpP BS>BS
49 Inter Operator Coexistence Coordination CXP-REQ TCP BS->BS
Regquest

50 Inter- Operator-Coexistence-Coordination-Re pBXP-RSP FcpP BS>BS
51 Final-Coexistence Decision -Reguest CXP-REQ TCP BS>BS
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[Update Table h8 asindicate:]

Table h8—TLV types for CXP payload

IEEE C802.16h-07/048r2

Type Parameter Description Lengt Comment
h
(bytes)
34 Renting_out_start_time 2 in millisecond
35 Renting_out_end_time 2 in millisecond
36 Negotiation_Mode_Bit_Flag (NMBF) 1 |scalar
37 T renting_subframe 2 in millisecond
38 Start_negotiation_time 2 in millisecond
39 End_negotiation_time 2 in millisecond
40 Pricing_Bit_Flag (PBF) 1 |Scalar
41 Minimum number of Credit Token 6 in number of credit tokens
(MNCT)
42 Requester_bid in number of credit tokens
43 Rented_resource_amount 1 |Scalar
44 Renting_in_start_time 2 in millisecond
45 Renting_in_end_time 2 in millisecond
46 Minimal_payoff 6 |scalar
47 Maximal_payoff 6 |scalar
48 Requester bid_update 6 in number of credit tokens
49 Resource_Granting_Bit_Flag (RGBF) 1 |scalar
50 Clearing_price 6 in number of credit tokens
51 Renting_subframe_start_time 2 in millisecond
52 Renting_subframe_end_time 2 in millisecond
53 Acceptation_Bit _Flag (ABF) 1 |scalar
54 R FHlees e CeadiTalken AL 2 eemisesoesad
35 Feng 2 |W-microsecond
36 Fstant renting 2 |W-microsecond
37 |Fendrenting 2 |t-microsecend
38 MRCETN 2 |in-number-of-credit token
39 Fstart negotiation 2 |W-microsecond
40 Fend negstiation 2 |W-microsecond
41 BS-CT 2  |'n-numberof-credittoken
42 [ 2 |Sealar
43 |Fswrprposal 2  |t-microsecend
44 Ferdoropesal 2 ln-microsecond
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45 Pmin 2 |in-numberof credittoken
46 Pmax 2 |in-numberof credittoken
47 Pr 2 |in-numberof credittoken
48 Credittoken transaction-confirmation 1
49 Peseurecusooecontrmation 1
o " - foatidn 1
51 BSib-nterered 1
52 latreCecrerCendstones Coominabn £ [—fescsiones

Status 2—Rejection
53 Inter Operator Coexistence Coordinatpon 1 |1 - Acceptance

Status 2—Rejection
54 Coexistence Decision-Statu 1 |i-Acceptance

s

[Replace section 15.5.1.33 text by the text below:]

15.5.1.33 Advertisement Request

Code: 35

Attributes as shown in Table h29.

The offerer sends this broadcast this messagevertisk to the surrounding future potential regeiest
candidates that it offers temporally resource émting.

: :

Attribute- Contents
BSID BSID-ofthe-masterBS
To . " ) od
Fsiarrrenting Starting time-of the subframe under renting
Fendrenting Ending time-of the subframe-under renting
renting

Table h29— Advertisement Request message attributes
Attributes Contents
BSID of the source BS BSID of the offeror
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Renting_out_start_time

The starting time of the renting out peripd

proposed by the offeror on that channel

Renting_out_end time

The ending time of the renting out peripd

proposed by the offeror on that channel

Negotiation_Mode_Bit Flag (NMBF)

This flag indicates which of negotiatiq
mode of CT-CXP is used:

0 - non-negotiation mode is active

1 - negotiation mode is active

T renting_subframe

Total amount of time per master subframe

rented out by the offer or

Start_negotiation_time

If NMBF
starting time of the negotiation between f{
offerer and the competing requesters.

End _negotiation_time

If NMBF == 1, this field specifies the endin

time of the negotiation between the offer

and the competing requesters.

Pricing_Bit Flag (PBF)

If NMBF == 1, PBF specifies the CT-CXP

, this field specifies the

pricing method applicable to the negotiation

mode for the selected requesters:

0 — CTs are transferred from the requester’'s

ownership to the offeror’s one

1 — No CTs transfer ownership from the

requester to offeror. However, select

ed

requester's CTs are not usable by this
requester for a given time period before reuse

(the freezing time period).

Minimum number of Credit Token (MNCT)

Minimum number of credit tokens per

resource unit required per requester’s bid.

[Replace section 15.5.1.34 text by the text below:]

15.5.1.34 Advertisement Reply

Each requester responds to the offeror with an Atbheament Reply message mentioning its interest to

rent totally or a fraction of the resource offet®dthe offeror for the total or a portion of theoposed

renting out period [Renting out start time, Rentimgt end time].

-Code: 36

Attributes as shown in Table h30.

: :

Attribute-

Contents

BSIDof the slave BS

Table h30— Advertisement Reply message attributes

Attributes

Contents

BSID of the source BS

BSID of the requester

BSID of the destination BS

BSID of the offeror
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Requester_bid Number of credit tokens per resource unit bidded
by the requester in response to the offeror
advertisement

Rented resource_amount Fraction (scalar) of T renting_subframe he
requester is interested in and bidding for

Renting_in_start_time Starting time of the period from which the

requester is interested to rent in  within
[Renting_out_start_time, Renting_out_end_time],
and for which the requester’s bid applies for.
Renting_in_end_time Ending time of the period the requester is interested
to rent in within [Renting_out_start_time,
Renting_out end time], and for which the
requester’s bid applies for.

[Replace section 15.5.1.35 text by the text below:]

15.5.1.35 Negotiation Precess—Request

This message is used only if NMBF == 1.

The Negotiation Request message is sent out byftbeer only when the CT-CXP mode flag is set to 1
in the Advertisement Request message, i.e. wherCiIheXP _negotiation mode is active. At each
iteration of the negotiation, the decision makitgpathm applied by the offeror derives a minimunda
maximal payoff based on the requesters’ bids. Atheaf these iterations, updated values of these
payoffs are provided by the offeror to the requasssill bidding for the renting.

Code: 37

Attributes as shown in Table h31.

Attribute- Contents
T . ) ) - )
Fend Negotiation Fime-at-which-the-negotiation-will-end

Table h31— Negotiation Request message attributes

Attributes Contents

BSID of the source BS BSID of the offeror

BSID of the destination BS BSID of the requester

Minimal_payoff Minimal derived payoff corresponding to the
lower selected bid at the nth iteration of the
negotiation

Maximal_payoff Maximal derived payoff corresponding to the
higher selected bid at the nth iteration of the
negotiation
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[Replace section 15.5.1.36 text by the text below:]

15.1.5.36 Negotiation Preecess—Reply

‘aYa pe

Based on the minimal and maximal payoff informatitie Negotiation Reply message is sent out by
the requester in response to Negotiation Requessame in case the requester is willing to makena ne
bid proposal to be part of the selected requesters.

Code: 38

Attributes as shown in Table h32.

e Contents
BS—CT Plosborererndictelons cor el
frac Fraction-of s iarrenting FendRenting-FOFWhich
BS—CTappliestor.
Fstartpropesal Starting-time-from-which-BS—CT-appliesfor.
Fena propesal Ending-time-from-with-BS_CT-appliesfor.

Table h32— Negotiation Reply message attributes

Attributes Contents
BSID of the source BS BSID of the requester
BSID of the destination BS BSID of the offeror
Requester_bid_update Updated number of credit tokens per resource
unit bidded by the requester in response to
Negotiation Request message

[Replace section 15.5.1.37 text by the text below:]

15.1.5.37 Credit Foken-Proposal-Regquest— Resource Allocation Request

After the negotiation is complete, the Allocatiordrest message informs each requester whether he is
granted with the resource he bidded for. Each gchméquester is informed about the credit token
clearing price. Clearing pricing is_executed folemvup the method specified in the Advertisement
Reguest message.

Code: 39
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Contents

Pmax Maximal-payoff

Table h33— Resource Allocation Request message attributes

Attributes

Notes

BSID of the source BS

BSID of the offeror

BSID of the destination BS

BSID of the requester

Resource_Granting_Bit_Flag (RGBF)

This flag indicates whether the offeror
supplies the resource requested by the
reguester or not:

1 — resource allocation is granted

0 —resource allocation is rejected

Renting_subframe_start_time

This field is useful only when RGBF == 1. This

field specifies the starting time of transmissidn ¢

the selected requester within T renting_subframe.

Renting _subframe end time

This field is useful only when RGBF == 1. This
field specifies the ending time of transmission o

f

the selected requester within T_renting_subframe.

Clearing_price

This field is useful only when RGBF ==
Derived from the selection process, clear

L.
ng

price is the number of credit tokens the renter
has to freeze to acquire the granted resource.

[Replace section 15.5.1.38 text by the text below:]

15.1.5.38 Credit Foken-Proposal-Reply— Resource Allocation Reply

In response to the Resource Allocation Request amessthe Resource Allocation Reply message
indicates whether the requester accepts the gepatithe proposed clearing price.

Code: 40

Attributes are shown in .

blet : .

Attribute-

Contents

2e— Llodoiocd b o eediielione so e et

Table h34— Resource Allocation Reply message attributes

Syntax

Notes

BSID of the source BS

BSID of the requester

BSID of the destination BS

BSID of the offeror

Acceptation_Bit Flag (ABF)

In case RGBF == 1, this flag indicat
whether the requester accepts the grantin

eS
g at
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the proposed clearing price:

1 — acceptation
0 — rejection

[Remove section 15.5.1.39:]

[Remove section 15.5.1.40:]

[Remove section 15.5.1.41:]

[Remove section 15.5.1.42:]

[Remove section 15.5.1.43:]

[Remove section 15.5.1.44:]

[Remove section 15.5.1.45:]

[Remove section 15.5.1.46:]

[Remove section 15.5.1.47:]

[Remove section 15.5.1.48:]

[Remove section 15.5.1.49:]

[Remove section 15.5.1.50:]

[Update text of section 15.5.1.51 asindicate:]

15.5.1.51 Regulatory Authority Request Message

The Regulatory Authority (RAIS) communicates to BSkhich are the operating parameters of the
service to be protected, the date and time requidsteprotection, the area of protection, etc. The

message is sent separately for each applicatiopet@rotected.This message is also used for the
administration (policy) of credit token for CT-CXP.

Code: 53

Attributes are show iRegulatory Authority Request Message attributes

Table h47—Regulatory Authority Request Message attr  ibutes
Attribute Contents

Radio Application identifier Radio Application idefirer

Tx power Tx power (EIRP) of the application togretected
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Antenna type

Of the application to be protectetheséor Tx and Rx

Antenna gain

Of the application to be protectetheséor Tx and Rx

Antenna direction

Of the application to be protdcgame for Tx and Rx

Latitude The latitude information of the centeltlod area to be protected.
Longitude The longitude information of the centétte area to be protected.
Altitude The altitude information of the centertbé area to be protected.

Maximum coverage

Required radius of the protecti@a (optional) for a transmitter
power of 1W EIRP

Number of structures

Number of elements of theofwiihg seven fields structures

Number of TLVs in a structure

7

Absolute frequency of the transmit chan

I@&2nter frequency of Tx operation of the protectepliaation

Channel width of the transmit channel

Channel wiftbperation of the protected application

Absolute frequency of the receive chan

el Centrdency of Rx operation of the protected applicatio

TX power Maximum transmitted power in the channel
ACLR ACLR of the first adjacent channel, for thetacted application
ACLR ACLR of the second adjacent channel, for treggrted application

Channel width of the receive channel

Channel widtbperation of the protected application

Date

Date of the requested operation start

Absolute time

Hour/min/sec of the requested openagiart

Long duration

Duration of the requested operation

BSIS destination

Id of the BSIS to be reached by RAIS

Credit token budget

Credit token budget policy per BS covered by tis#¢38

Negotiation mode

Negotiation mode(s) policy applicable BSs covdredhe BSIS

Pricing method

Pricing methods(s) policy applicable BSs covengdhie BSIS

Credit token policy (reserved)

Reserved field as additional material to furth@manistrate the cred

token usage for CT-CXP.
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[Update text of section 15.7 as indicate:]

15.7 Network - based identification of specific spe  ctrum services or applications

Architecture

The proposed architecture uses different serverth® BWA systems and the systems to be protected,
namely the BSIS (Base Station Identification Sérfer the BWA systems and the RAIS (Radio
Application Identification Server) for the devicpsoviding specific radio applications. Generallye th
BSIS will be maintained by a Service Provider ane RAIS will be provided by the National Radio
Administration. The communication of the BS witletBSIS or of the specific radio devices with the
RAIS is secured by VPN or other procedures.

Architecture for coexistence of BWA and preferred radio applicatigives an example of the proposed
architecture. The BSIS are connected to the Basgo8¢$ providing BWA services. The RAIS has
connections with the Base Stations providing TV liapgions, Satellite applications, Military
applications, Health applications, Security appiaas, etc. In all these cases secure communication
shall be established between the RAIS and the Beaons or the Service Providers providing these
services.

A special class is the Ad-Hoc protected applicajoas wireless microphones or TV vehicle
transmissions, which are mobile ad-hoc protectgdiegiions. In this situation a secure communigatio
will be established between a Laptop with cellitéerface or a hand-held device and the RAIS.

In addition to these functions, this architectua@ also serve for the administration of the creskens

to be used for the CT-CXP operations. For that psep RAIS can specify to BSISs some policies
(ruling) for the usage of the credit tokens for 88 covered by this BSIS. For example, polices can
specify the number of credit tokens to be assigonegach BS at some given locations or some given
time periods, the negotiation mode, the pricinghuodf and so forth. The BSIS communication with

RAIS is supported by the Coexistence Protocol niess&equlatory Authority Request and Regulatory
Authority Response.

dulalils sriarrs

Figure h69—Architecture for coexistence of BWA and preferred radio applications
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