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Wording improvements to P802.16h/D10
Mariana Goldhamer

Alvarion Ltd.

Introduction
There are still in the document some texts using not clear English or not indicating the required behavior of device complying with this standard.

In continuation are indicated the proposed text changes.

Clause 15.1

page 63 line 23:

— Acceptable Interference: this is an interference which does not impact the receiver performance.

Interference raises the noise-interference level by some amount. As long as the interference level at

the receiver does not cause degradation in the choice of modulation/coding this interference is

an acceptable interference.
— Harmful Interference: This is a strong interference which does not allow the link to use the same

modulation/coding as it does without such interference. Harmful interference is the opposite concept

of acceptable interference, when the interference causes the signal quality on the receiver side

to be unacceptable for the current modulation/coding of the link.
— Light Interference Threshold, is the boundary set for a receiver to recognize its interference situation

when it does not have any link to other stations yet. This threshold is defined as a noise-interference

rise of 1db, which corresponds to an interference signal of interference to noise ratio I/N= -

6dB. This threshold is used to recognize the existence of an interfering WirelessMAN-CX source,

with which coordination should be performed.

— Acceptable Interference Threshold, is the highest level of acceptable interference. This value is

used for recognizing a non-SSU interference source caused by the operation of neighbor

systems.

Page 64 line 16:

MAC level messages and Coexistence Signaling are defined, for inter-system communication, at the radio level.

Page 67 line 47:

In the operating stage, the BS has SSs associated with it. The BS and its serving SSs should monitor the channel

status on the working channel and the non-working channels and update its interference status in the information

table (ANNEX h_Q).

Page 68 line 56
A SS shall continue to measure the indicated channel during the scheduled

measurement intervals until the measurement interval ends or the serving BS schedules the SS to receive

and/or send signals or information during the measurement interval.

Page 70 line 60
The details of such higher layer protocol are out of the scope of this standard.

Clause 15.3

Page 76, line 61

Sub-channel 2 shall be used for the transmission of interference identification messages and sub-frame claiming processes

between systems using a same PHY profile, which is specified as PUSC, 5MHz channel, 512 FFT

size and using the permutation base equal with zero.

Page 77, line 18
The CXCC sub-channel 2, containing the CMI, shall use the defined MAC Frames within the CX MAC Frame

numbers 256-511.
Page 77, line 27

Sub-channel 3 shall be used for Primary synchronization and for detection of non-SSUs.
The CXCC sub-channel 3 shall use the defined MAC Frames within the CX MAC Frame numbers 512-767. 
Sub-channel 3 expands over the CXCC Multi-Frame, as follows:
Page 77, line 47

In Cycle 1 only the BSs using GPS or equivalent synchronization shall transmit. The preambles at the DL

sub-frame start should be used as the primary synchronization signals.

Page 77, line 56

The data transmitted during sub-channel 4 shall use the operational channel width and permutations.

Page 78, line 31

The CSI sequence shall skip the usage of time intervals within the frame allocated for CXCC sub-channel 1.

Page 82, line 3
The Base Station Descriptor (BSD) message uniquely identifies the base station controlling the system to

which a particular CMI is associated. Subscriber Station Uplink Radio Frequency

(SSURF) messages are unique to the subscriber stations associated with the same base station and associated

with the same CMI.

Page 82, line 23
Normally the CMI claiming process and the Candidate Channel and Master Frame Assessment (15.3.2), that

every BS undertakes before entry into the coexistence community, limits a single system to a unique CMI

and a specific sub-frame.

Page 82, line 32

All systems have access to the shared CMI sub-frames of the CXCC cycle, called CX_CMI_D/U(4). Every system,

after having claimed one of the Master CMI sub-frames CX_CMI_D/U(1-3) 
shall randomly send BSD and SSURF messages on the shared CMI sub-frame, once in ten CMI sub-frames. 

If the system is not sending, then it shall

remain silent over the duration of the shared sub-frame, having its BS and SS operate in the respective receive

states. In this manner it is expected that co-channel, same CMI systems will have occasional instances where

their mutual interference detection can be realized. Once this is done other techniques, based on the coexistence

protocol, will have to be implemented to reduce interference between these systems.
Page 82, line 48

The existing references are for UL only, while BSD is sent in DL.
For WirelessMAN-OFDMA PHY, the following PHY parameters shall be used for message transmission on

sub-channel 2: Channel Bandwidth: 5MHz; FFT Size: 512; CP: 1/8; Modulation Type: QPSK; FEC

Type: 1/2 CC; PUSC: mandatory PUSC, 
with DL_PermBase=0 and UL_PermBase= 0.

Page 83, line 12

Having tuned to the candidate channel, the IBS shall monitor and determine the level of activity on each uplink

interval CX_CMI_Un (n=1-3) by demodulating the uplink SSURF (see 15.3.3.5 ) messages and storing their

parameters in its Base Station Information. All demodulated SSURF messages will be from SSs that will

interfere with the BS on the uplink.  Eventually, coexistence will have to be negotiated with each of the

OBS controlling these SSs. Each CMI from CX_CMI_U1 to CX_CMI_U3 is monitored. Each interval shall be
monitored over the duration of 10 Tcxcc cycles.

Page 83 line 35

Each candidate interval shall be monitored in this manner over the duration of 10 Tcxcc cycles.

Page 83 line 53
To begin the claiming procedure the IBS shall broadcast at maximum operational EIRP its BSD (see 15.3.3.4)

message. This message, when received by foreign SSs belonging to adjacent networks that form the Interference

Neighborhood, will result in those SSs informing their home base stations (the OBS) of the presence of

a new base station (the IBS) using the MAC message CX-CCID-IND (see 6.3.2.3.86). All OBS having SSs
that detect the BSD during the claimed CX_CMI_Dn downlink interval shall, via the backhaul link, respond back

to the IBS using C-CX-REQ primitives with Action_Type=CMI_Interference_Resolution (15.6.1.5) informing

it that it has been detected and is a de facto interferer on the downlink. The IBS should include in its BS

Information table the network addresses of all of the OBS that have directed C-CX-REQ primitives to the

IBS. The IBS shall continue its BSD broadcast routine until no new C-CX-REQ with Action_Type=CMI Interference

Resolution primitives are detected.

Page 84 line 19

This shall be done by parsing uplink and downlink intervals and establishing

Shared, Master, and Slave sub-frames (see 15.4.1.2).
Page 85 line 59

The BSD shall be sent using QPSK 1/2. This delimits the furthest radiation extent

of signals capable of being demodulated from the Base Station and in essence delimits the range of interference

that Base Station can cause. The BSD contains information on the network address of the Base Station.

When the BSD is received by a subscriber station as interference, the subscriber station shall forward the information contained into the BSD message to its Base Station using the CX-CCID-IND message (6.3.2.3.86).
Page 86 line 62

CX_CMI_U consists of the last 18 OFDMA symbols in a 5ms frame.

Clause 15.4

Page 101, line 10:

CX-Bursty is not used:



The sharing mechanism is facilitated by scheduling in a fair fashion, and reallocating the resource within the

channel in the time domain to obtain better overall network capacity.
The system shall classify all the systems in the community as interfering/not interfering units and all the

SSs as interfered/not interfered for various purposes.

For all the neighbor systems (which can be either an interference victim or a source in any one of the candidate

channels), the initializing BS shall group them all as potentially interfering systems before choosing the

operation channel. When the initializing BS has selected the operation channel, only the neighbor systems,

which are interfering in the current channel shall be grouped as interfering neighbor systems. The other neighbor

systems should be maintained in the database, for the case of such as channel reallocation coordination.

As for all the SSs associated with the serving systems, the BS shall group them into interfering or non-interfering

ones, according to their operational parameters (e.g. transmission power, sub-channels, modulation

and coding state etc.), so that the BS can schedule their data traffic into different sub-frames to prevent

interference. The SS that operates such that it does not interfere with other systems can use one of the

optional Common sub-frame, Shared or the Master sub-frame for their data traffic, while the data traffic of

SSs operating with interfering conditions should be scheduled within the Master sub-frame.

Page 101 line 48:
During the Common and the Shared sub-frames the communication not affected by interference should be scheduled.

Page 102 line 44:
Figure 406 indicates the recommended CX-Frame in case that a frequency channel accommodates only two Master Frames.

Page 103 line 50:
Figure 408 shows that the interference created by a micro-cell in the UL does not affect the first UL

Master sub-frame, while the interference created by the System 1 in DL does not affect the System 2 (microcell),

during its DL sub-frame. This frame also has good properties for supporting SSs which do not implement

the CX-DL-MAP and CX-UL-MAP messages.

The identification of the different CX-Frame types is shown in Table 653. In case of channel sharing

between 802.16 systems only, the default shall be CX-Frame ID = 4. Other CX-Frame IDs may be used based on

operator coordination.

Page 104 line 31:
— Only systems synchronized with the GPS or equivalent time source shall act as Masters

— Systems which do not qualify for using Master sub-frames in a specific channel shall either not

operate in that channel or shall limit their transmission to Shared sub-frames.

Page 104 line 50:
— The sub-frames not yet occupied shall be considered as Shared sub-frames.

Page 106 line 50:
An WirelessMAN-

The CX system should detect the existence of non-SSU systems in the band based on measurements during

the dedicated CXCC slots.
Page 109 line 1:
The CX-DL-MAP and CX-UL-MAP messages shall be used for scheduling the traffic in MAC Frames

either for extended relevance or for scheduling conditional transmissions.
Page 111 line 1:
The conditional transmission opportunity is scheduled during a random slot chosen within the CW. The

transmitter shall assess before the scheduled transmission time if the medium is free, based on SLBT procedures.

Figure 411 shows the DL scheduling of conditional transmission opportunities inside the CXCW. The

IE which actually schedules conditional transmission opportunities during the CXCBI shall be inserted in DL

or UL CX-MAPs transmitted during any of the Common, Master or Slave sub-frames.
Page 111 line 34:
The conditional transmission opportunities which do not fall in intervals suitable for DL transmission from the BS

and UL transmission from the SS/MS shall not be used.

Page 112 line 32:
The scheduling of a LBT-TXOP during CXCBI shall follow the following rules:

— M (default = 2) next CXCBI intervals are concatenated

— Concatenation shall take into consideration the DL and UL intervals synchronization; only the

transmission opportunities for BS or MS/SS consistent with DL or UL shall be used.

— The symbols intended for CXLBTStart at the beginning of each CXCBI are skipped.

— The OFDM/OFDMA symbols in the concatenated CXCBI intervals shall be numbered, according to the

rules used in 802.16 (excluding the TTG and RTG intervals).

Page 112 line 55:
For SSs which do not support CX-Frame usage, the resource allocation should be scheduled within

each CX-frame in WirelessMAN-CX systems. The Preambles and MAPs should only be transmitted in the

DL Master sub-frames. The MAPs in Master sub-frames should be used to indicate the resource allocation

of this system in a CX-Frame, possibly including the resource schedule in the Master sub-frame, Shared subframe,

Slave sub-frame, CX-CBP sub-frame (see 15.4.1.4.2) and optional common sub-frame.

In the DL_MAP message, the BS should allocate all the DL sub-frames and GAPs in all the CX-Frame time duration within

one message, which use multiple DL_MAP IE with GAP DIUC(13) to reserve all the time duration for GAP

and UL sub-frame duration.

Page 113 line 1:
In the UL_MAP message, the BS should allocate all the UL sub-frames within the next CX-Frame time duration, starting from

the frame following the Master allocation in one message, which use multiple UL_MAP IE to indicate all

the UL scheduling information within the CX-Frame.

Page 113 line 46:
This method should use Common sub-frames, which ensure a preamble is included in each frame.

Page 113 line 62:
This method should be used when there are two Master sub-frames in the CX-CC Frame. Figure 414 shows the

UL scheduling relevance, in case of the CX-frame structure illustrated in Figure 408, using the UL-MAP

message.
Page 120 line 26:
A BS has the right to request any interferer to reduce its power by P dB, for transmissions during the subframes

in which this Base Station is the Master. If the requested transmitter cannot execute the request, it shall
 cease its operation during the Master sub-frame of the requesting Base Station. The system which uses

the sub-frame as a Master may use the maximum capable and allowed operating EIRP with no limitation. If

allowed by the operating Master system, a newly entering system may use this sub-frame at its maximum

capable and allowed operating EIRP, otherwise it shall reduce its power to a level acceptable by the operating

Master system using the sub-frame as Master. The operating Master system can deny the operation of

any other system in parallel, if this causes harmful interference to it.

Control primitives or inter-BS messages having as Action Type "Reduce Power or Quit Sub-frame" or

"Work as Slave" should be used for controlling the interference levels.
Page 123 line 35:
The over the air and network based CT-CXP offering procedures are respectively described here after.
a) The over the air procedure described in Figure 422 is as follows:

— A BS identifies that a part of its Master sub-frame is going to be under-used and can be rented out.

With respect to this, this BS should become an offeror BS and initiates the renting advertisement by

broadcasting CX-FWD-REQ (Action code = CT-CX-ADV-REQ). In particular, this message

includes information related to the available resource (T_renting_sub-frame,

Renting_out_start_time, Renting_out_end_time) as well as the renting conditions (MNCT: Minimum

number of credit tokens per RRU required per requester's bid), and also a list (LC: List of

Channels) of other channels (frequency domain) proposed by the offeror BS for renting.

— If the offeror BS receives one single CX-FWD-RSP (Action code = CT-CX-ADV-RSP), then the

offeror BS should grant the renting resource to the single requester by setting the Resource Granting Bit

Flag (RGBF) to 1 in CX-FWD-REQ (Action code = CT-CX-RA-REQ). The granted requester is

not charged with credit token since it is not competing with some other requesters. The offeror provides

to the granted requester with the list of the BSIDs of the systems belonging to the offeror's

community. This list is provided within CX-FWD-REQ (Action code = CT-CX-RA-REQ).

— If the offeror BS receives more than one CX-FWD-RSP (Action code = CT-CX-ADV-RSP), then it

assesses whether it can supply each requester or not:

o If it can supply, the offeror BS shall grant the renting resource to all requesters by setting the

Resource Granting Bit Flag (RGBF) to 1 in CX-FWD-REQ (Action code = CT-CX-RAREQ).

o If it cannot, the offeror BS should derive and select requesters with higher bids based on the

information received from competing requesters. The offeror BS grants the resource to the

selected requesters by setting the Resource Granting Bit Flag (RGBF) to 1 in CX-FWDREQ

(Action code = CT-CX-RA-REQ). These selected requesters should access to their

requested resource Rented_resource_amount from Renting_sub-frame_start_time to

Renting_sub-frame_end_time during the guaranteed requested time period

(Renting_in_start_time, and Renting_in_end_time). RGBT is set to 0 for the non selected

requesters.

In both cases, the offeror shall provide the selected requesters with a list of the BSIDs of the systems

belonging to the offeror's community. This list is provided within CX-FWD-REQ (Action code =

CT-CX-RA-REQ).
Page 124 line 50:
A BS identifies that a part of its Master sub-frame is going to be under-used and can be rented out.

With respect to this, this BS should become an offeror BS and should initiate the renting advertisement by

broadcasting C-CX-REQ (Action_Type = Token Advertisement).

Page 125 line 1:
— If the offeror BS receives one single C-CX-RSP (Action_Type = Token Advertisement), then the

offeror BS shall grant the renting resource to the single requester by setting the Resource Granting Bit

Flag (RGBF) to 1 in C-CX-REQ (Action_Type = Token Resource Allocation). The granted

requester should not be charged with credit token since it is not competing with some other requesters. The

offeror shall provide to the granted requesters the list of the BSIDs of the systems belonging to the offeror's

community. This list is provided within C-CX-REQ (Action_Type = Token Resource Allocation).

— If the offeror BS receives more than one C-CX-REQ (Action_Type = Token Advertisement), then

it assesses whether it can supply each requester or not:

o If it can supply, the offeror BS should grant the renting resource to all requesters by setting the

Resource Granting Bit Flag (RGBF) to 1 in C-CX-REQ (Action_Type = Token Resource

Allocation). The offeror shall provide to the granted requesters the list of the BSIDs of the systems

belonging to the offeror's community. This list is provided within C-CX-REQ

(Action_Type = Token Resource Allocation).

o If it cannot, the offeror BS shall follow the negotiated mode bellow:

— If NMBF = 0, same procedure as a) is executed. The Offeror BS should select
requesters with higher bids based on the information received from competing requesters.

The offeror BS should grant the resource to the selected requesters by setting the Resource

Granting Bit Flag (RGBF) to 1 in C-CX-REQ (Action_Type = Token Resource Allocation).

These selected requesters may access to their requested resource

Rented_resource_amount from Renting_sub-frame_start_time to Renting_subframe_

end_time during the guaranteed requested time period (Renting_in_start_time, and

Renting_in_end_time). RGBT shall be set to 0 for the non selected requesters.

— If NMBF = 1, iterative negotiation should occur between the offeror BS and each requester BS.

Based on the infomation received within C-CX-RSP (Action_Type = Token Advertisement),

the offeror BS shall calculate respectively a minimum and maximum payoff

(Minimal_payoff and Maximal_payoff) at each iteration. These payoffs allow selecting the

remaining requesters at each iteration. An example of payoff calculation is given in section

15.4.5.2. At each iteration, Minimal_payoff and Maximal_payoff shall be sent within C-CXREQ

(Action_Type = Token Negotiation). The iterative negotiation occurs until the negotiation

period (bounded by End_negotiation_time) has elapsed. At the end of the negotiation,

the final requesters shall be selected by the offeror BS. The offeror BS grants the resource

to the selected requesters by setting the Resource Granting Bit Flag (RGBF) to 1 in C-CXREQ

(Action_Type = Token Resource Allocation). These selected requesters may access to

their requested resource Rented_resource_amount from Renting_sub-frame_start_time to

Renting_sub-frame_end_time during the guaranteed requested bounded time period

(Renting_in_start_time, and Renting_in_end_time). RGBT shall be set to 0 for the non selected

requesters.

In both cases, the offeror shall provide the granted requesters with a list of the BSIDs of the systems

belonging to the offeror's community. This list is provided within C-CX-REQ (Action_Type =

Token Resource Allocation.

Page 126 line 57:
— If a BS is in need of additional resource and can meet MNCT requirements, it should make a request

CX-FWD-RSP (Action code = CT-CX-ADV-RSP) upon the reception of CX-FWD-REQ (Action

code = CT-CX-ADV-REQ).

— Within CX-FWD-RSP (Action code = CT-CX-ADV-RSP), the requester should request the amount of

required resource (Rented_resoure_amount), the rented in start and end time

(Renting_in_start_time, Renting_in_end_time) and the requester's bid (Requester_bid) in terms of

the number of credit tokens bidded per RRU.

Page 127 line 5:
— The requester should either decide to accept (Acceptation Bit Flag ABF set to 1) or to reject (ABF set to 0) the

resource granting based on the Clearing_price information. This information is sent within CXFWD-

RSP (Action code = CT-CX-RA-RSP).
Page 127 line 58:
— If a BS is in need of additional resource, meets MNCT requirements, and agrees with the proposed

negotiation mode (NMBF) and pricing method (PBF) specified within C-CX-REQ (Action_Type =

Token Advertisement), it may submit a bid (within C-CX-RSP (Action_Type = Token Advertisement))

upon the reception of C-CX-REQ (Action_Type = Token Advertisement).

— Within C-CX-RSP (Action_Type = Token Advertisement), the requester should inform about the amount

of required resource (Rented_resoure_amount), the rented in start and end time

(Renting_in_start_time, Renting_in_end_time) and its bid (Requester_bid) in term of number of

credit tokens bidded per RRU.

o If the non negotiation mode is active (NMBF == 0), same procedure as a) is executed. If

the offeror BS can supply to the requester BS, the offeror BS shall grant the renting resource

by setting the Resource Granting Bit Flag (RGBF) to 1 in C-CX-REQ (Action_Type =

Token Resource Allocation).

o If the negotiation mode is active (NMBF == 1), iterative negotiation shall occur between the

offeror BS and each requester BS. At each iteration, based on the information

Minimum_payoff and Maximal_payoff received from C-CX-REQ (Action_Type = Token

Negotiation), the requester may decide to submit a new bid (Requester_bid_update) or not.

Requester_bid_update is sent within C-CX-RSP (Action_Type = Token Negotiation). The

iterative negotiation should occur until the negotiation period (bounded by

End_negotiation_time) is elapsed.

— Upon reception of C-CX-REQ (Action_Type = Token Resource Allocation), the requester BS

knows whether it has been selected or not. If RGBF is set to 1, the requester BS is selected, otherwise

(RGBF set to 0) the requester is rejected.

— The requester may decide to accept (Acceptation Bit Flag ABF set to 1) or to reject (ABF set to 0) the

resource granting based on the Clearing_price information. This information is sent within C-CXRSP

(Action_Type = Token Resource Allocation). The method to derive the clearing price is open

for the implementation.
Page 128 line 44:
— Once the requester is granted the resources, the granted requester shall inform the other members of its

community and the members of the offeror's community about its identity and when it will use the

granted resources. This information is provided within C-CX-IND (Action_Type = Token Frame

Status Update) through the backhaul.

Clause 15.5

Page 130 line 51:
After identifying the forwarding SS, the serving BS may request access to the neighbor BS through the forwarding

SS with the CX-ACCESS-NBS-REQ message. Upon receiving the access neighbor BS request, the

forwarding SS should try to access each neighbor BS during the Master sub-frame of the neighbor BS. It should try to

establish synchronization with neighbor BS, obtain transmission parameters, perform ranging, negotiate basic

capabilities, be authorized and exchange key, perform registration. These procedures should be performed during

the neighbor BS’s Master sub-frame. The relaying SS should follow a procedure similar to the normal network entry described in section 6.3.9, except that in the RNG-REQ message, the forwarding SS should include the parameter “SS attribute” and should communicate the BSID of its serving BS via the parameter “Serving BSID”. 


  The Neighbor BS may allocate Basic CID, primary management CID and

secondary management CID to the forwarding SS.

In the DCD message the neighbor BS shall indicate the frame used as Master.

Page 131 line 1:
If the forwarding SS fails to access the neighbor BS, it shall respond to its serving BS with an CX-ACCESSNBS-

RSP message that includes the parameter ‘SS has failed to access the requested neighbor BS’. The serving

BS should select another SS as forwarding SS or terminate Inter-system communication procedure over air.

If the forwarding SS accesses neighbor BS successfully, it shall respond with an CX-ACCESS-NBS-RSP

message that includes the parameter 'SS has successfully accessed the requested neighbor BS'. Serving BS

and its neighbor BS can communicate with each other via the forwarding SS. The forwarding SS should

communicate with the serving BS during serving BS’s Master sub-frame and communicate with neighbor BS

during neighbor BS’s Master sub-frame during the inter-system communication period. The forwarding SS

shall maintain corresponding contexts for both serving BS and neighbor BS.

Forward message request (by CX-FWD-REQ message) may be initiated by the serving BS or the neighbor

BS.

If the forward message is initiated by the serving BS, the serving BS should send forward request message to

the forwarding SS. After receiving forward request message from the serving BS, the forwarding SS should
send a response signal to its serving BS. The forwarding SS should ask its neighbor BS for uplink transmission

opportunity and transmit messages to the neighbor BS during the allocated uplink transmission

resource. After receiving the forward request message (by CX-FWD-REQ message) from the forwarding

SS, the neighbor may send a response (by CX-FWD-RSP message) to the forwarding SS. The forward procedure

initiated by the neighbor BS may follow similar procedure.

The serving and neighboring BS may request that the forwarding SS forward one or more messages to its

neighboring BS. During the Inter-system communication procedure, the forwarding SS should perform necessary

ranging procedure with the serving BS during serving BS’s Master sub-frame and ranging procedure with

neighbor BS’s Master sub-frame as described in section 6.3.10.

When Inter-system communication ends, the serving BS or the neighbor BS may send Inter-system communication end

message to the forwarding SS. After receiving the inter-system communication end message, the forwarding

SS and neighbor BS may release all contexts related to inter-system communication.

  


