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Clarification on the credit token based co-existenc e protocol principle

David Grandblaise
Motorola

Overview

This contribution provides clarification to commefit104 (action item) of the session #44’s Workingpup
Review [3]. This contribution proposes some pratiany text remedies on the credit token based pobtoc
principle related to co-existence conflicts avoic&anThe proposed text remedies are intended todbedied in
sections 15.4.2.5.3, 15.4.2.5.4 and 15.5.2 of thwkiwwg document [1].

Introduction
During session #44’s Working Group Review, commghi04 has pointed the need to introduce additional

material in the Working Document to clarify themumiple of credit based co-existence protocol reldatethe
conflicts/partitioning effects avoidance.

Text aims at clearing the following observationsed in [2]:
Case 1:3 Systems/ 2 Operators

Relationship between systems
S1, S2 and S3 are deployed in the relationshipgafré 1:
* Slis neighbor to S2,
e S2is neighbor to S3.
* S1 and S3 belongs to the operator A,
* S2 belongs to operator B.

Figure 1: Relationship between the 3 systems

Assumptions
e The original type 1 frame structure is used,

* S1 wants to rent out an unused part of its masteframe,
e S2is candidate to rent in this unused part of 8fster sub frame,
* Negotiation between S1, S2 and + is made with teditctoken based co-existence protocol.
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 S3 has a master sub frame operating at the sange a®mS1’s master sub frame at two different
geographical locations (no interference betweear&ilS3).

Observations

Figure 2 illustrates the possible co-existence larthat can appear between master sub framekeosame
operator if co-existence coordination is not appedply considered before the negotiation phasgh®tenting
process is launched. This conflict could be avoibggartitioning the different master sub framest, this is
not what we are looking for since purpose is tovge better spectrum efficiency in a fair fashioithwthe
credit token based rental protocol.
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Figure 2: Co-existence conflict if master sub frgmaetitioning is not considered
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Case 2: 3 Systems/ 3 Operators

Relationship between systems
S1, S2 and S3 are deployed in the relationshipgefrE 3:
» Slis neighbor to S2,
e S2is neighbor to S3.
* S1 belongs to the operator A,
* S2 belongs to operator B.
» S3 belongs to operator C.

Figure 3: Relationship between the 3 systems
Assumptionssame as case 1.

ObservationsSame as in case 1 but now co-existence conbtiotsir between two different operators (Figure

4).
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Figure 4: Co-existence conflict if master sub frgmaetitioning is not considered between operators
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Case 3: Combination of cases1 and 2 (4 Systems/ 2 Operators)

Relationship between systems
S1, S2 and S3 are deployed in the relationshipgafrg 5:
* Slis neighbor to S2,
e S2is neighbor to S1, S3 and S4.
* S3is neighbor to S2
e S4is neighbor to S2
» Sl and S4 belongs to the operator A,
* S2 belongs to operator B.
* S3 belongs to operator C.

Figure 5: Relationship between the 3 systems

Assumptions
* The original type 1 frame structure is used,

e S1 wants to rent out an unused part of its masteframe,

e S2is candidate to rent in this unused part of dster sub frame,

* Negotiation between S1, S2 and + is made with tbditctoken based co-existence protocol.

« S3 has a master sub frame operating at the sange aenS1’s master sub frame at two different
geographical locations (no interference betweear®IS3).

* S4 has a master sub frame operating at the sange a®mS1’s master sub frame at two different
geographical locations (no interference betweear&ilS4).

Observations

Figure 6 illustrates the possible conflicts that egpear between the part of the S1's master suhefito be
rented out and the master sub frames operatirigeaame by the same operator and another op€eFatsrcan
occur if co-existence coordination is not appraetfiaconsidered before the negotiation phase ofréiméing
process is launched. This could be avoided bytpariing the different master sub frames, but thigat what
we are looking for since purpose is to providedretpectrum efficiency in a fair fashion with thredit token
based rental protocol.
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Figure 6: Co-existence conflict if master sub frgmaetitioning is not considered (jointly same aiiffiedent

Conclusion

operators)

The observations from cases 1, 2 and 3 have shioatrrénting without partitioning can be consideifecbo-
existence conflicts situations do not occur betwewster sub frames operated by the same and differe

operators at the same time.

The next section proposes some preliminary texeckes to be included in the working document [1}rsat
these co-existence conflicts situations are idexdtibefore the credit token based rental protaxappplied. The
identification of these co-existence conflicts attans can be done with the usage of the intereren
identification mechanisms described in sections31and 15.4.2.1.2 (radio signatures) of the Working

Document [1].
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Specific editorial changes

This section provides a list of changes to thetdtatument.

Blue textrepresents specific editorial additions.

Red-strikethrodigtext is to be deleted.

Black text is text already in the draft.

Bold italic text is editorial instructions to the editor.

Text proposal for section 15.4.2.5.3.2
Remove the current Figure h45 of [1] and replace the one below:
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Slave BS,

Text proposal for section 15.4.2.5.3.3
Add the text below in section 15.4.2.5.3.3 betwtenparagraphs “Advertisement/Awareness phase” dhd

“Interest Expressing Phase”

Co-existence Conflicts I dentification phase
This phase aims at identifying the possible coterise conflicts originated from the renting. Thisape
identifies the possible conflicts between the affgi.e. Master BS) renting out a part of its stdnde and the
requestors who are interested to rent it in. Denigbased on co-existence criteria) on the fedtsitolf the

renting follows the process described in sectiomd.P55.4. If decision show that there are no cstexice
conflicts originating from the renting, the nextages of the credit tokens based scheduling cydigoire h45

6

(3) Inform about
negotiation process

(4) Express 1% CT proposal

(5) 15t negotiation results

scheduling cycle (sequences (1) to (5))
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and Figure h46 are executed. If decision showsthigae are co-existence conflicts, the next phatdse cycle
are not executed and the renting does not take plac

Text proposal for section 15.4.2.5.4

Insert the following text in a new section after &@n 15.4.2.5.3. This section number should be4l3.5.4.
However, note that the working document already tains the sections 15.4.2.5.4 and 15.4.2.5.5. With
respect to this, renumber these existing sectionthvan increment 1 as follows: existing section 254.2.4
becomes 15.4.2.5.5, and existing section 15.2.42dmes 15.4.2.5.6.

Figure 7 shows the process used to identify the possiblexcience conflicts that could appear if the megti
between a master BS and a (or several) slave B$s.0bhis process is done prior the renting is @btumade.

If the co-existence conflicts can be resolved, sagas from (3) to (10) of the scheduling cycle (Fégh45 and
Figure h46) are executed. Otherwise, the cycléoped and the renting will not occur.

Figure 7 takes into account of the co-existence confligsmMeen the master sub frames operated by a same
operator, or by different operators.

After the master BS has advertised about a pepad 6f its master sub frame) to rent out, and aftene slave
BSs have expressed their interest to rent in thrgog, the identification of the interference iretproposed
renting period starts. Each of these slave sysfetitavs the interference detection process desdribethe
flowchart. Based on the interference detection iaedtification mechanisms of sections 15.3 and .25142
(radio signatures), each slave system is able ¢ovkhit is interfering some other master sub franfeot the
one under renting). With respect to this, it canwnif there are some co-existence conflicts. Iredag conflict
is with a master sub frame operated by the sameatpethis operator can check if the interferedstaasub
frame can have the same time duration and statiing as the one proposed for renting. In that cese,
existence conflicts disappear. In case the confliaiith a (or several) master sub frames operhted (or
several operators), it is checked if the interfeestevel in these master sub frames is acceptHhbi®t, co-
existence conflicts cannot be resolved, and théngmprocess is stopped. In case this level is atseptable
for these other operators, the process goes onn@xtestep consists in checking if the slave systamsupport
any interference originated from these master sads. If the slave system can support this intenfee, co-
existence conflicts can be handled, and next sitftee credit token based scheduling cycle canussyed.
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Figure 7: Process of co-existence conflicts identification
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Text proposal for section 15.5.2
Add the text below in section 15.5.2

Attributes

Add the following new rows in the existing Tabld 0, page 102 in [1]

IEEE C802.16h-06/080r1

Table h10 — CP Message codes
Code CP Message Name CP Mesage Type Protocol type Direction
45 Co-existence Conflict CP-REQ TCP BS -> BS
Identification Request
46 Co-existence Confligt CP-RSP TCP BS -> BS
Identification Reply
47 Intra  Operator Co-existen¢ceCP-REQ TCP BS ->BS
Coordination Request
48 Intra  Operator Co-existen¢eCP-RSP TCP BS -> BS
Coordination Reply
49 Inter Operator Co-existenceCP-REQ TCP BS ->BS
Coordination Request
50 Inter Operator Co-existen¢eCP-RSP TCP BS -> BS
Coordination Reply
51 Final Co-existence DecisignCP-REQ TCP BS -> BS
Request
52 Final Co-existence DecisignCP-RSP TCP BS -> BS
Reply
53-255 | reserved CP-REQ TCP BS -> BS
Add the following new rows in the existing Table hlpage 103 in [1]
Table h1l — TLV types for CP payload
Type Parameter Description Length (byte) Comment
50 Operator ID Interfered 16 ASCII stream, max. 40 bytes
long
BSID Interfered 8
Intra Operator Co-existenge 8 1 - Acceptance
Coordination Status L
2 - Rejection
Inter Operator Co-existenge 8 1 - Acceptance
Coordination Status S
2 - Rejection
Co-existence Decision Status 8 1 - Acceptance
2 - Rejection
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15.5.2.45 Co-existence Conflict I dentification Request message
Add this new section after section 15.5.2.44 in [1]

The master BS requests to each slave BS that equtdkeir interest for renting to detect and idgrtie
systems this slave system could interfere duriegéimting period in its neighbourhood.

Code: 45
Attributes are shown in Table h45.

Table h45 -Co-existence Conflict Identification Request messaitributes

BSID BSID of the master BS

Operator ID Operator ID of the master system
Latitude Latitude information of the master BS
Longitude Longitude information of the master BS

15.5.2.46 Co-existence Conflict I dentification Reply message

The slave BS responds to the master BS’'s Co-existétentification Request message with a Co-exigten
Conflict Identification Reply message

Code: 46
Attributes are shown in Table h46.

Table h46 -Co-existence Conflict Identification Reply messagieibutes

BSID BSID of the requested slave BS
Operator ID Operator ID of the requested slave BS
Operator ID Interfered Operator ID of each idertifimaster system

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

BSID Interfered BSID of each identified master B®ioh
could interfere during the master sub frame
operating in parallel of the rented master sub
frame

Contact IP address IP address of each identifiestan®S (or
co-existence proxy) which could interfere
during the master sub frame operating| in
parallel of the rented master sub frame

10
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15.5.2.47 Intra Operator Co-existence Coordination Request message

The master BS requests to each identified maste(vdfich could interfere during the master sub frame
operating in parallel of the rented master sub &anthese identified master BSs belong to the sspueator as
the one renting out) to coordinate with itself tarify if the interfered master sub frame can hthaesame time
duration and starting time as the one proposecefaing.

Code: 47

Attributes are shown in Table h47.

Table h47 4ntra OperatoCo-existence Coordination Request message attsibute

BSID BSID of the master BS
Operator ID Operator ID of the master system
Contact IP address IP address of the master BS

15.5.2.48 Intra Operator Co-existence Coordination Reply message

Each requested master BS responds to the master IB®B& Operator Co-existence Coordination Request
message with a Intra Operator Co-existence Codidimd&eply message. Either, there is a possibditgo-
existence coordination (acceptance) or there i€ ificection).

Code: 48

Attributes are shown in Table h48.

Table h48 4dntra OperatoCo-existence Coordination Reply message attributes

BSID BSID of the requested master BS
Operator ID Operator ID of the requested mastetesys
Contact IP address IP address of the required miaSte

Intra Operator Co-existence Coordinatioh- Acceptance

Status 2 - Rejection

15.5.2.49 Inter Operator Co-existence Coordination Request message

The slave BS requests to each identified master(M8ch could interfere during the master sub frame
operating in parallel of the rented master sub &ranthese identified master BSs do not belong ¢osdime
operator as the offering master BS) to check if ititerference level in the master sub frame of tilser
operator is acceptable.

Code: 49
11
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Attributes are shown in Table h49.

Table h49 dnter Operator Co-existence Coordination Requesisage attributes

BSID BSID of the master BS
Operator ID Operator ID of the master BS
Contact IP address IP address of the master BS

15.5.2.50 Inter Operator Co-existence Coordination Reply message

Each requested master BS responds to the master IB®r Operator Co-existence Coordination Request
message with an Inter Operator Co-existence Coatidim Reply message. (1) Either the system acdbpts
interference level (acceptance) or (2) rejecteejetion).

Code: 50

Attributes are shown in Table h50.

Table h50 4nter Operator Co-existence Coordination Reply mgssattributes

BSID BSID of the requested master BS
Operator ID Operator ID of the requested mastetegys
Contact IP address IP address of the required nmaSte

Inter Operator Co-existence Coordinatioh- Acceptance
Status

2 - Rejection

15.5.2.51 Final Co-existence Decision Request message

The master BS offering the resource requests teléve BS if the co-existence for renting is felsib
Code: 51

Attributes are shown in Table h51.

Table h51 —Final Co-existence Decision Request agesattributes

BSID BSID of the master BS

Operator ID Operator ID of the master system
Contact IP address IP address of the master BS
BSID BSID of the master BS

12
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15.5.2.52 Final Co-existence Decision Reply message

Each requested slave BS responds to the masterH8&isCo-existence Decision Request message with-a
Final Co-existence Decision Reply message: (1)eEithe overall co-existence conflict can be resblaed in
this case the renting process can be pursued tacoe), or (2) the co-existence conflict cannotdsolved
and this case the renting process cannot be pu(sejedtion).

Code: 52

Attributes are shown in Table h52.

Table h52 — Final Co-existence Decision Reply mgssdtributes

BSID BSID of the requested master BS
Operator ID Operator ID of the requested mastetesys
Contact IP address IP address of the required miaSte
Co-existence Decision Status 1 - Acceptance
2 - Rejection
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