
IEEE C802.16m- 09/2982r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Proposed text for NI field in S-SFH SP3 IE (IEEE 802.16m/D3 Amendment)

	Date Submitted
	2010-01-12

	Source(s)
	Rongzhen Yang, Hujun Yin, Shantidev Mohanty, Yang-seok Choi, Shi Liu
Intel Corp.
Wookbong Lee

LG

Tim Wilson

Motorola
Yan-Xiu Zheng

ITRI
Huiying Fang



ZTE Corporation

	Email : Rongzhen.yang@intel.com
Email : wbong@lge.com
Email : Tim.Wilson@motorola.com
E-mail: zhengyanxiu@itri.org.tw
E-mail: fang.huiying@zte.com.cn


	Re:
	Comments on P802.16m/D3

	Abstract
	This contribution provides the proposed definition text for NI field in S-SFH SP3 IE.

	Purpose
	To be discussed and adopted into P802.16m/D3

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Proposed definition text for NI field in S-SFH SP3 IE (IEEE 802.16m/D3 Amendment)
Rongzhen Yang, Hujun Yin, Shantidev Mohanty, Yang-seok Choi, Shi Liu
Intel Corp.
Wookbong Lee

LG
Tim Wilson

Motorola

Yan-Xiu Zheng

ITRI

Huiying Fang

ZTE Corporation
1. Introduction
In current 802.16m D3, the field “NI information for UL power control” in S-SFH SP3 IE format (Table 803) has not been defined in detail. This contribution defines the field and its relationship with MAC broadcast message AAI_ULPC_NI (section 16.2.3.30). 

In section 16.2.3.30, uplink NI (Noise and Interference) level is broadcasted by broadcast MAC message AAI_ULPC_NI as IoT level:
-- ASN1START

AAI_ULPC_NIMessage ::= SEQUENCE {

UL_NI_Information :: = SEQUENCE {

IOT_Sounding



INTEGER (0..127) OPTIONAL

IOT_FP0



INTEGER (0..127) OPTIONAL

IOT_FP1



INTEGER (0..127) OPTIONAL

IOT_FP2



INTEGER (0..127) OPTIONAL

IOT_FP3



INTEGER (0..127) OPTIONAL

}


}

-- ASN1STOP

The AAI broadcast message of NI value enjoys the flexibility of different broadcast periods, but it is suffered for high signaling overhead for MAC message header and resource assignment information. If the NI message is broadcasted for seconds’ period, the overhead is acceptable. But if NI message needs to be updated in the period of hundreds of milliseconds, the overhead will be significant.
For the balance between signaling overhead, we can define the existed NI field in S-SFH SP3 IE as the differential values based on the IoT values broadcasted by AAI_ULPC_NI, to provide shorter NI broadcast period without critical increase of signaling overhead.
Total 10 bits in NI field is defined to support the correction of maximum 5 IoT values broadcasted by AAI_ULPC_NI, 2 bits for one IoT value, the correction value is shown as Table 1:

Table 1– IoT Correction Values

	2 Bits Value
	IoT Correction Value (dB)

	0b00
	1.0

	0b01
	0.5

	0b10
	0.0

	0b11
	-0.5


When AMS receives the IoT correction values from S-SFH SP3 IE, the correction values will be cumulatively applied into the IoT value received by the latest AAI_ULPC_NI message as shown in equation 1, until the new AAI_DL_IM message is received and the related IoT values rest.
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Equation 1
Where
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 is used to represent the current value of IoT_Sounding, IoT_FP0, IoT_FP1, IoT_FP2, IoT_FP3 accordingly;
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 is used to represent the latest value of IoT_Sounding, IoT_FP0, IoT_FP1, IoT_FP2, IoT_FP3 accordingly, before the IoT correction values applied;
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 is the IoT correction value indicated by S-SFH IE SP3 for IoT_Sounding, IoT_FP0, IoT_FP1, IoT_FP2, IoT_FP3 accordingly;
2. Evaluation
For current common used simulation scenarios assumption, such as 16m baseline, IMT-Adv InH, UMi, UMa, and RMa, the IoT fluctuation information is not real case. For full buffer transmission, when the AMS location changes, AMS join/jump out and active/idle switch has not been modeled, which results in pretty stable IoT curve after initial stage. Fig.1 shows one example of simulation result:
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Fig.1 IoT Example for General Simulation Setting
It means: if the general simulation setting is used, the NI broadcasted by ABS (such as 20 frames average window) will be very stable for the whole simulation process, no matter how long of one trial. It is not meaningful to use those evaluation settings to evaluate the broadcast period of NI information, because only one time of broadcast at stable stage is enough.
For the evaluation of suitable NI broadcast period, we need to analyze what’s the major reason of the change of broadcasted NI value:
1) Mobile station moving: the location change of mobile station will affect the slow fading and fast fading to neighboring base station.
2) Mobile station active status: initial access or handover, active or sleep/idle, different traffic models. 

Here, we will consider the location change of mobile station for the moving speed, and the impact of broadcast NI information change, under assumption: 

1) For simplification of the evaluation, only one interference mobile station is assumed;

2) Only the slow fading change based on the moving speed is considered (fast fading is smoothed for the broadcasted value)
Fig.2 shows one example of IoT fluctuation because of location change under IMT-Adv UMa 30km/h setting.
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Fig.2 IoT Changing Example for Moving
By the simplified assumption, we will evaluate the NI broadcast period of 160 ms (32 frames), 320 ms (64 frames), 1000 ms (1 second, 200 frames), NI absolute error CDF is shown for different IMT-Adv slow fading settings:
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Fig.3 IMT-Adv UMi 3km/h
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Fig.4. IMT-Adv UMa 30km/h
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Fig.5 IMT-Adv RMa 120km/h
Based on the simulation results, we can summarize the 95%-tile NI absolute Error:
Table 1. CDF 95% Point @ Different Broadcast Period
	
	UMi
	UMa
	RMa

	160 ms
	0.15
	0.50
	1.30

	320 ms
	0.20
	0.70
	2.05

	1000 ms
	0.50
	1.85
	4.55


We can find that, by using S-SFH SP3 IE broadcast, the shorter NI period (160ms or 320ms) can get the different gain base on the moving speed of interference source, from ~0.3 dB to ~2.5 dB.
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4. Text proposal 
Instruction to editor;

Black text: existing D3 text

Blue and strike out text: for deletion

Red and underline text: for addition
[Remedy:]
[Change the text from line 56 on the page 380, table803 in 16.3.6.5.1.2, as follows:]
============================== Start of Proposed Text =================================

	N1 information  IoT Correction Value for UL power control
	TBD 10 bits
	10 bits IoT Correct Value is used to support the correction of 5 IoT values (IOT_Sounding, IOT_FP0, IOT_FP1, IOT_FP2, IOT_FP3) defined in AAI_UL_NI message, each 2 bits is expressed as the correction value: 
0b00:   +1dB, 

0b01:   +0.5dB, 
0b10:   0 dB, 
0b11:   -0.5dB
The correction value is accumulated on IoT values from the latest AAI_ULPC_NI message until the new AAI_ULPC_NI message received and applied.


============================== End of Proposed Text =================================
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