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Output of some AIs from 52# LE TG meeting
Wu Xuyong,  Huawei
In letter ballot #29, there are several AIs specified for several comment. 

The following comment is taken from database IEEE 80216-07_053r2 [1], which show the concern from IEEE802.16 working group on this issue.
AI Xuyong1: Either define numbers or delete the different interference thresholds.
Comment #099 by David Grandblaise for 15.1:

Comment:

It is stated that "Each of the above threshold levels should be transformed into a suitable detection threshold ....". Should it not be the oppossite, i.e.: set the detection threshold and then derive the threshold level"? 
Suggest Remedy:

Reformulate the sentence as follows:

 "Suitable detection thresholds are derived from each of the above threshold levels  ...." 
Reply comment: 

Group Resolution: 

AI Xuyong: Either define numbers or delete the different interference thresholds
Comment #094 by David Grandblaise for chapter 15.1:

Comment:

The introductive part (from line 13, page 58 to line 34, page 59) of sub-clause 15.1 is very long and is a topic in  itself. 
Suggest Remedy:

Move this text into a new sub-clause 15.1.x.
Reply comment: 

Group Resolution: 

AI Xuyong: Either define numbers or delete the different interference thresholds 
AI Xuyong2: Define the conditions for the detection threshold, other conditions for probability 0.9

Comment #100 by Mariana Goldhamer for 15.1:

Comment:

Un-clear text:

If not stated otherwise or required by regulation, the required probability of detection shall be 0.9, and the probability of false alarm shall be 10-4. 
Suggest Remedy:

Define what is detected
Reply comment: 

Group Resolution: 

AI Xuyong: define the conditions for the detection threshold, other conditions for probability 0.9
AI Xuyong3: Increase the spectral efficiency of CSI

Comment #167 by Mariana Goldhamer for 15.3.1.2.5:

Comment:

CSI allocation occupy 2% of the available DL time

0.1ms/ 5ms = 2%, which is very much

A sub-channel in CXCC occupy 4*5ms/5sec = 0.4%. 
Suggest Remedy:

Define CSI in such a way to request similar BW with a CXCC channel.
Reply comment: 

By Xuyong Wu: Disagree, 
1) actually half of the CSI can be used for data transmission, (bit 1). So it will disturb 1% of throughput instead of 2%.

2) CSI is allocated only in the DL which is 60% duration in the whole frame.

So although it's easy to make CSI_Cycle to be 2 to lower down the occupancity to be 0.5% and CSI_Cycle to be 4 to lower down it to be 0.25%, but it seems not necessary.

Another reason to choose CSI_Cycle to be 1 is it make the CSI sequence to be within 256 CX-Frame which keep relevant to the cycle of other CXCC channel. If we detach them into different period, there will be less necessity to call it a CXCC subchannel.
In another hand, in QOS point of view, I see no problem to give up small portion of the bandwidth for signalling, while more problem will be caused because of spending the whole DL or UL subframe for CX messageing.

Group Resolution: 

AI Xuyong: Increase the spectral efficiency of CSI
Comment #174 by Xuyong Wu for 15.3.1.2.5:

Comment:

To simplify the mechanism and reduce the parameter number, we may fix the CSI_cycle to 1 and change the related text and message accordingly.
Suggest Remedy:

Accept the contribution C80216h-07_100 or its latest revision.
Reply comment: 

Group Resolution: 

The text change related to CSI is part of AI in comment 167
Comment #202 by Avi Freedman for 15.3.4.1:

Comment:

It seems there is a contradiction between this figure and figure h34. Is the CSI transmitted in every frame, or only during CXCC frames (every Tcc)? 
Suggest Remedy:

Delete figure h34 or explain.
Reply comment: 

By Xuyong Wu: Accept Modified see contribution 100 for updating on figure h34
Group Resolution: 

Added to Xuyong AI on Increase the spectral efficiency of CSI
AI Xuyong4: check the algorithm in 15.3.4.4 and modify it if needed
Comment #210 by Avi Freedman for 15.3.4.4:

Comment:

What happens if the unknown BS transmits only zeros, or zeros where the original OCSI should be zero and is consequently not detected?

Does a decision for back-off takes place for a single non-zero detection?
Suggest Remedy:

Clarify the suggested algorithm
Reply comment: 

By Xuyong Wu: a AI may needed, can we decide where to put, within this section or in Annex?
Group Resolution: 

AI to Xuyong: check the algorithm in 15.3.4.4 and modify it if needed
AI Xuyong5: AI Xuyong: clarify what is the "known occupier" 
Comment #213 by David Grandblaise for 15.3.4.4:

Comment:

The sentence "So that the serving BS or the known occupier can request OCSI monitoring into backoff mode" is unclear. 
Suggest Remedy:

Reformulate the sentence 
Reply comment: 

By Xuyong Wu: Accepted-Modified, So that the serving BS or the known occupier can enter backoff mode and request the SS to proceed OCSI monitoring for identification of the unkown neighbor.  into backoff mode
Group Resolution: 

In OCSI collision detection mode, the SS keep monitoring the interference level on the zero symbol duration (see15.3.4.1.1) which is supposed to have only noise without other neighbor's occupancy. When the SS discovers that the interference level there is above the interference criteria, it will report to its serving BS, using CSI monitoring report (CSI_MNTR_REP) message (See 6.3.2.3.70). So that the The serving BS, upon receiving the CSI monitoring report, or the known occupier can enter the backoff mode and request the SS to proceed to the OCSI monitoring for the identification of the unkown neighbor.  into backoff mode

AI Xuyong: clarify what is the "known occupier"
AI Xuyong6: up-date fig. h47 according to the comment 
Comment #237 by Xuyong Wu for figureh47
Comment:

The Preamble/FCH/MAPs do not exist in the frame with non-Master allocation, the lower part of the figure are right, but the upper part show every frame with black brick indicating the preamble/FCH/MAPs 
Suggest Remedy:

Update the upper part of figure h47 by deleting the black bricks in slave and shared allocation. 
Reply comment: 

Group Resolution: 

AI Xuyong: up-date fig. h47 according to the comment
AI Xuyong7: write the text on backoff window such to understand it - use short sentences.
Comment #214 by David Grandblaise for 15.3.4.4
Comment:

it is stated "(1-301st OCSI in the example)". But in which example? 
Suggest Remedy:

Provide reference of the example. 
Reply comment: 

By Xuyong：Accept Modified,The backoff window was initialized as a selected power-of-two value (See 10.5.3), unit in the durations of

broadcasting a whole signaling message (256 CX-Frame). For example, if one signaling message takes 100 CSI cycles, the value 2 stands for 4 times the duration which means 400 CSI cycles. The BS will shall random choose a valid starting point (1-301st OCSI in the example) one CSI sequence allocation out of the whole backoff window to broadcast and remain silent in rest CSIs.from the whole duration and  broadcast one signaling message. Therefore at most time in the backoff window, no signal from its serving BS will disturb the signaling from its neighbor BS using the same OCSI allocation.
Group Resolution: 

AI to Xuyong: write the text on backoff window such to understand it - use short sentences.
AI Xuyong8: reflect with text in standard for resource scheduling using the interference information provided by SS
Comment #334 by Xuyong Wu for999
Comment:

Addressing the following AI:

81
Xuyong

AI: reflect with text in standard for resource scheduling using the interf inferce information provided by SS
Suggest Remedy:

??

Reply comment: 
Group Resolution: 

AI to Xuyong: reflect with text in standard for resource scheduling using the interference information provided by SS
Discussion & Proposed changes accordingly:
AI Xuyong1: Either define numbers or delete the different interference thresholds.
Put in informative ANNEX 1:

Assume:

1) The signal in the SS data receiving interval (without appointed interference) is measured as SINRS & RSSIS;

2) The signal strength within the interference free interval (the interval appointed to be no 16h signal) is RSSIN,
3) The signal strength within the interval of appointed interference only is measured as RSSII 
4) SINR requirement of current MCS SINR1, SINR requirement SINR2
5) Interference Margin requirement is SINRmargin, (SINRS- SINR1>= SINRmargin)
Providing N uncorrelated with S, SINR for the SS receiving without appointed interference is:

SINRS = 10log ((10^ (RSSIS/10) - 10^ (RSSIN/10))/ 10^ (RSSIN/10) ≈ RSSIS - RSSIN [if SINRS>>1]
SINR for the SS receiving if with appointed interference is:
SINRSI = 10log ((10^ (RSSIS/10) - 10^ (RSSIN/10))/ 10^ (RSSII/10)) ≈ RSSIS - RSSII [if SINRS>>1]
SINR degradation caused by appointed interference is:
SINRS - SINRSI
= 10log ((10^ (RSSIS/10) - 10^ (RSSIN/10))/ 10^ (RSSIN/10)) - 10log ((10^ (RSSIS/10) - 10^ (RSSIN/10))/ 10^ (RSSII/10))

= 10log ((10^ (RSSII/10) - 10^ (RSSIN/10)

= RSSII-RSSIN
The according expression for the different interference is shown below:

Light Interference:                                   RSSII < RSSIN+1dB
Acceptable Interference (deterministic): RSSII< RSSIN+ SINRmargin
Acceptable Interference (instance): 
    RSSII< RSSIN + (SINRS- SINR1)

Harmful Interference: 
                            RSSII> RSSIN + (SINRS- SINR1)

Destructive Interference:                        RSSII> RSSIN + (SINRS- SINR2)
Counting the strength of interference, the interference, the according threshold is listed below:
Light Interference threshold:                                   RSSIN+1dB
Acceptable Interference threshold (deterministic): RSSIN+ SINRmargin
Acceptable Interference threshold (instance):        RSSIN + (SINRS- SINR1)

Destructive Interference threshold:                        RSSIN + (SINRS- SINR2)
David have a good suggestion both on language and meaning, reformulate:
Suitable detection threshold should be derived from threshold levels above, which is the threshold of signal strength set to determine if the interference source exists, with a given probability of detection under a given probability of false alarm.
AI Xuyong2: Define the conditions for the detection threshold, other conditions for probability 0.9
If not stated otherwise or required by regulation, the required probability of harmful interference detection shall be 90%, and the probability of false in harmful interference alarm shall be 10-4. [The number is chosen by Avi, may we ask Avi for reference?]
AI Xuyong3: Increase the spectral efficiency of CSI
For comment 167:
Reply By Xuyong Wu: Disagree, 
1) actually half of the CSI can be used for data transmission, (bit 1). So it will disturb 1% of throughput instead of 2%.

2) CSI is allocated only in the DL which is 60% duration in the whole frame.

So although it's easy to make CSI_Cycle to be 2 to lower down the occupancity to be 0.5% and CSI_Cycle to be 4 to lower down it to be 0.25%, but it seems not necessary.

Another reason to choose CSI_Cycle to be 1 is it makes the CSI sequence to be within 256 CX-Frame which keep relevant to the cycle of other CXCC channel. If we detach them into different period, there will be less necessity to call it a CXCC subchannel.
In another hand, in QOS point of view, I see no problem to give up small portion of the bandwidth for signalling, while more problems will be caused because of spending the whole DL or UL subframe for CX messageing.

We can decide：(The following options is correlated in order)
1） Accept this part of change the CSI cycle to 1 and deleted the CSI allocation TLV in DCD;

2） Keep CSI cycle to be parameter to be defined in the future profiles, and keep CSI allocation TLV in DCD.

For Comment 174:

We can decide according to the decision conclusion above:

1） Accept the change on figureh34 in contribution C80216h-07_100
2） Skip the change on figureh34 in C80216h-07_100 and revise to be accept 
For Comment 202

1） delete h37

2） delete h37

AI Xuyong4: check the algorithm in 15.3.4.4 and modify it if needed
AI Xuyong5: AI Xuyong: clarify what is the "known occupier" 
Yellow modification is addressing Avi’s comment, while the rest is for David.
[Modify 15.3.4.3 as indicate:]
15.3.4.3 BS Neighborhood Update Request BroadCasting (BS_NURBC)
The BS_NCRBC message is a dedicated signaling message broadcast by the initializing BS or the operating BS in order to update the neighbor list in the database. This message is sent from the BS to the SS in the coexistence neighbor systems. This message uses the PLD part of CSI sequence (15.3.4.1.3) to carry the IP address information of its coexistence proxy and the BSID from the BS to the SSs in neighbor systems. The CSI bit sequence contain CRC as well, the IP & BSID information shall be reported by the SS to its serving coexistence neighbor BS using CSI_MNTR_RPT or REP_RSP while the sequence received has passed CRC check. The serving coexistence neighbor BS shall communicate to the requesting BS through the IP network and via the coexistence proxy, and proceed with further coexistence negotiation.
To prevent from the BSID bits persistently masked by neighbor’s BSID bits during collision detection (15.3.4.4), TLV with bit-conversed BSID is also defined for BS_NURBC. When BS_NURBC is broadcast in OCSI, the CSI sequence formed by BS_NURBC with normal BSID and its bit-conversed BSID are interleaved in the OCSI allocation.
An RTK (Random Temporary Key) shall be randomly generated in the BS and broadcast using BS_BURBC. The neighbor BS which sends the CXP request message needs to carry the RTK in the message. This will prevent the BS from being easily attacked by someone far away without any WirelessMAN-CX airlink capability which have known the static contact information. Table h    lists the TLV encoding for the BS_NURBC message.
Table h2 - BS_NURBC message TLV encoding

	Name
	Type(1 byte)
	Length
	Value (Variable length)

	NURBC_V4
	0
	12
	Bits 15:0 - RTK 

Bits 63:16 - BSID

Bits 95:64 - BS IP address(IPv4)

	NURBC_V6


	1
	24
	Bits 15:0 - RTK 

Bits 63:16 - BSID

Bits 191:64 - BS IP address(IPv6)

	NURBC_V4_INVBSID
	2
	12
	Bits 15:0 - RTK 

Bits 63:16 – bit-conversed BSID

Bits 95:64 - BS IP address(IPv4)

	NURBC_V6_INVBSID
	3
	24
	Bits 15:0 - RTK 

Bits 63:16 - bit-conversed BSID

Bits 191:64 - BS IP address(IPv6)


[Modify 15.3.4.4 as indicate:]

Page 95 Line 64:
In OCSI collision detection mode, the SS keep monitoring the interference level on symbol duration known as bit zero in BSID field or bit-converse BSID field (see15.3.4.1.1) which is supposed to have only noise without other neighbor's signal during the same interval. When the SS discovers that the interference level during at least one monitoring zero symbols in the CSI sequence is above the interference criteria, this sequence in such OCSI allocation is marked with collision suspicion within the SS. When 2 or more CSI sequences within the recent 4 CSI sequences in the same OCSI allocation is marked with collision suspicion, the SS will report to its serving BS, using CSI monitoring report (CSI_MNTR_REP) message (See 6.3.2.3.70). So that the serving BS or the according known neighbor occupying this OCSI allocation can enter the backoff mode and request the SSs to proceed OCSI monitoring to identify the unknown neighbor. The BS broadcast the CSI_MNTR_CFG to the SSs containing the BSID of the known BS occupying this OCSI allocation, so that the SS can easily find the symbol duration supposed to be zero bit in the BSID field or bit-conversed BSID field according to the predefined the signaling message structure (see 15.3.4.1.3, 15.3.4.3).
In OCSI collision backoff mode, original occupying BS will broadcast the signaling message in the backoff window only one time, so that most of time the OCSI will not be occupied by the original occupier. Therefore, the SS is able to receive the signaling from its new neighbor system, and decodes the information other than the original OCSI payload. After that, new neighbor will be discovered and identified to be negotiated with.

When the collision is solved or the backoff timer expired, the BS should reconfigure the CSI monitoring mode using CSI_MNTR_CFG message (See 6.3.2.3.69). The OCSI backoff resolution shall be based on a truncated binary exponential backoff, with the initial backoff window and the maximum backoff window selected by the BS. The BS upon back off mode shall count down the backoff window and requests the SS to switch monitoring mode accordingly. In case the BS occupying the according OCSI allocation is a known neighbor BS, the serving BS shall contact that neighbor BS using CXP message (see 15.5.1.40) to request it to enter into backoff mode in broadcasting activity, and the requested neighbor BS shall response according to its action using CXP as well (see 15.5.1.41).

AI Xuyong6: up-date fig. h47 according to the comment 
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AI Xuyong7: write the text on backoff window such to understand it - use short sentences.
The backoff window was initialized as a selected power-of-two value (See 10.5.3), unit in the durations of broadcasting a whole signaling message (256*CSI_cycle CX-Frames). For example, if one signaling message takes 100 CSI cycles, the value 2 stands for 4 times the duration which means 400 CSI cycles. The BS will shall random choose a valid starting point (1-301st OCSI in the example) one CSI sequence allocation out of all the allocations in the whole backoff window to broadcast, and remain silent in the other OCSIs within the backoff window.from the whole duration and  broadcast one signaling message. Therefore at most time in the backoff window, no signal from its serving BS will disturb the signaling from its neighbor BS using the same OCSI allocation.
AI Xuyong8: reflect with text in standard for resource scheduling using the interference information provided by SS
The assignee of this AI is still not aware what to do and waiting for clarification.
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