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Proposal to Reduce Assignment A-MAP False Detection (Section 16.3.6.5)
Hyunkyu Yu, Kichun Cho, Chiwoo Lim, Heewon Kang
Samsung Electronics 
1. Introduction
This contribution proposes a method to reduce A-MAP false detection using reserved bits in assignment A-MAP IE.
In order to transmit/receive UL/DL data and control messages, an AMS attempts to decode all assignment A-MAP IEs using its station ID or other IDs (group ID, etc). Let’s suppose that decoding errors happen for a certain assignment A-MAP IE which is not intended to that AMS. In most cases, the AMS can find decoding errors through CRC check. However, in some cases, that error pattern and masking ID pattern can make successful CRC check even if there’re decoding errors and that assignment A-MAP IE is not intended to that AMS. To prevent this false detection, the AMS can additionally check the error using reserved bits in assignment A-MAP IE. Note that other fields such as resource index, MIMO encoder format, etc can be used for sanity check. But it increases complexity, and may not be feasible to implement.
2. Proposed Method

The figure below represents the DL basic assignment A-MAP IE when MIMO encoder format is SFBC or CDR. R1 and R2 are reserved bit fields which are total 6 bits. The number of reserved bits and its position depend on the A-MAP IE type and MEF fields.
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Figure 1 – DL assignment A-MAP IE format
If fixed bit pattern is used for reserved bits, an AMS can check errors using position and value of those reserved bits. For example, if type is DL basic assignment A-MAP IE and MEF is SFBC or CDR, the AMS can compare the bit values in R1 and R2 with the fixed bit pattern. If bit pattern is different, the AMS may regard it as false detection. Otherwise, the AMS may assume that the A-MAP detection is correct. However, if the errors happen only in others1, others2, and CRC parts, fixed bit pattern cannot detect false detection additionally.
We propose to fill the reserved bits using CRC mask (station ID, etc) described in 16.3.6.5.2.4. This method enables to check error even when there are errors only in others1, others2, and CRC parts. Because R1 and R2 have user-specific bit pattern, the unintended AMS can detect that that assignment A-MAP IE is not for it. Note that if error pattern is the same as CRC mask, the proposed method also cannot detect false detection. But this probability is relatively low compared to the events that there are errors only in others1, others2, and CRC parts.
3. Performance Analysis

The followings are performance metric and simulation assumption that are used to verify the gain of the proposed method.

Performance Metric: 
1. Compare (B) vs. (C)
2. Find the portion of (B) normalized to (A)
When decoding errors happen (A), the fixed reserved bits cannot detect errors additionally for (B), whereas the proposed method can detect. The proposed method cannot detect errors additionally for (C). Thus, the gain of the proposed method can be shown by comparing (B) and (C). Also, the impact of the proposed method can be measured by calculating the relative portion of (B) compared to the total event (A).
(A) Event-A: bit errors (>=1) occur anywhere in assignment A-MAP IE.
(B) Event-B: bit errors (>=1) occur only in Others1, Other2, CRC. No error in Type and MEF fields.
(C) Event-C: bit errors (>=1) occur anywhere except for Type and MEF fields, and error pattern in the reserved bits is the same as the relevant LSB of CRC mask.
(D) Event-D: (A) – (B) – (C)
Note that when (D) Event-D happens, the capability of additional error detection is almost similar between fixed reserved bits and the proposed method. Because the error pattern and/or bit values in the expected reserved bit fields can be assumed to be random, 0 or 1.
Simulation Assumptions
To evaluate the performance, the DL basic assignment A-MAP IE is used and assumed as in the Figure 1. Also, following parameters are assumed for the link level simulator.
Table 1 – Simulation Environments

	Parameter
	Value

	System bandwidth
	10 MHz

	Subchannelization
	DLRU

	Channel coding
	TBCC

	Modulation and Code rate
	QPSK, 1/2

	Information bit size
	56 bits

	Channel
	Ped-B (3kmph)

	Channel estimation
	2D-MMSE w/o pilot boosting


Performance Evaluation
If we consider that the A-A-MAP IE is transmitted with QPSK, 1/2 for an AMS of which SNR is higher than about 3dB, we can focus on the AMSs of which SNR is lower than 3dB. Because these AMSs with poor channel condition have high error probability, which means such AMSs have a chance to have false detection.
When decoding error occurs, only the proposed method can detect errors additionally for (B). The fixed reserved bits cannot detect for that. As you can see in Figure-2, the portion of (B) is relatively large, which is about 5~35%. Of course, the proposed method cannot detect errors additionally for (C). But the portion of (C) is very small. Eventually, the proposed method can largely increase the performance of sanity check with reserved bits.
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Figure -2 Normalized portion of event (B), (C), (D)
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Figure -3 Packet error rate for (A), (B), (C)
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5. Proposed Text Changes
[Add the following text, at line 36 in page 461, section 16.3.6.5.2.4]

------------------------------------------------Start proposed text----------------------------------------------------------------

16.3.6.5.2.4. Assignment A-MAP IE

…
[image: image4.emf]
“Reserved” Field in Assignment A-MAP IE

In each assignment A-MAP IE, one or multiple reserved fields are present according to types and contents of assignment A-MAP IEs. Those reserved fields are processed as follows.
1) Suppose there are p reserved bits, r0 r1 … rp-1, in an assignment A-MAP IE, where r0 is the MSB in the first reserved field and rp-1 is the LSB in the last reserved field.
2) Put the CRC mask bits, m0 m1 … m15, into reserved bits: rk=mmod(k, 16), where m0 is the LSB of the CRC mask bits.
-------------------------------------------------End proposed text----------------------------------------------------------------[image: image5.png]
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