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Proposed text to randomize assignment A-MAP IE (16.3.6)
Yi Hsuan, Hujun Yin, Tom Harel, Alexei Davydov, Yang-seok Choi
Intel Corporation
1. Introduction
Because of blind detection on assignment A-MAPs (A-A-MAP), it is possible that an A-A-MAP intended for AMS1 is detected by AMS2. When that happens, there can be several side effects including
1.  For a UL A-A-MAP false detection, AMS can transmit data using wrong resource and causing collision of other value traffic. It has system level impact on the reliability of UL HARQ transmission [S80216m-10/AAMAP false detection analysis].
2.  For a DL A-A-MAP, if the IE content intended for AMS2 is decoded with errors by AMS1, AMS1 cannot decode the data burst correctly and the system level impact is less. However if the IE content is decoded without error, AMS1 can decode the corresponding AMS2 data correctly and pass the results to higher layers, causing ARQ level corruption [C80216m-09/2763r1].

In this contribution, we propose to randomize assignment A-MAP IE to reduce the probability of occurrence of these side effects.  
2. Assignment A-MAP IE Randomization
The proposed A-A-MAP IE randomization is similar to data randomization in 16.3.11.1.3 of D4. The only difference for A-A-MAP randomization is that the 15 bit initial vector of the PRBS generation is set to the 15 LSBs of the A-A-MAP CRC mask as described in Table 819. The new A-A-MAP processing flow is shown in the figure below.
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Figure 1: A-A-MAP process flow

The benefits of A-A-MAP IE randomization are shown in the following:

1. With A-A-MAP IE randomization, it’s more likely to detect false A-A-MAP IE in IE sanity check using reserved bits. Without IE randomization, an error pattern is detectable by sanity check only if it occupies all or part of the reserved bits. With randomization, error detectability is independent of error patterns because scrambling can create invalid values in reserved bits. Figure 2 shows the simulation results of false detection rate with or without sanity check and with or without randomization. It clearly shows the benefit of IE randomization.
2. Because of the STID based scrambling, reserved bits in any location are randomized automatically, achieving full usage of reserved bits in any configurations.
3. If some bits in the IE are set to fixed value due to certain system configurations, like 2 MSBs of PMI in the 2 Tx antenna case, those bits are scrambled also, allowing more sanity check to reduce false detection impact.
4. Scrambling other bits in the IE can allow MS more opportunities to detect false detection. For example, if the 11-bit resource index is descrambled correctly, it can correspond to an allocation overlapping with control channels or an allocation covering different resource types (DLRU, NLRU, SLRU). MS can identify false detection if such scenarios happen. Figure 3 shows an example where more than 50% of resource allocation is invalid due to IE randomization when false detection happens. This also helps AMS identify the occurrence of false detection.
5. The second issue in the introduction section will not exist anymore. Because of the randomization, AMS1 cannot get the AMS2 IE correctly and therefore cannot decode the AMS2 data correctly either. 
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Figure 2: False detection rates with and without IE randomization
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Figure 3: Percentage of valid resource allocation when A-A-MAP IE is randomized. In this example, the bandwidth is 10 MHz; x LRUs are NLRU and 48-x LRUs are DLRU. Out of all DLRUs, 5 DLRUs are used for UL control channels. The percentage of valid 11-bit resource index is shown on the right.
-------------------------------  Start Text Proposal ---------------------------------------------------
[ Recommended AWD Text Proposal (16.3.6.3.2.4, page 444, line 10) ]
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Figure 523 – Chain of A-A-MAP IE to A-A-MAP symbols
A-A-MAP IE is randomized by a sequence generated by a PRBS generator. The randomization process is described in 16.3.11.1.3. The 15 bit initial vector of the PRBS generator shall be the same with the 16 bit A-A-MAP CRC mask in Table 819, excluding the 1 bit masking prefix.
[ Recommended AWD Text Proposal (16.3.6.5.2.4, page 461, line 1) ]
A 16 bit CRC is generated based on the randomized contents of assignment A-MAP IE and is masked by 16 bit CRC mask using the bitwise XOR operation.
[ Recommended AWD Text Proposal (16.3.6.5.2.4.1, page 464, line 41) ]
A 16 bit CRC is generated based on the randomized contents of the DL Basic Assignment A-MAP IE.
[ Recommended AWD Text Proposal (16.3.6.5.2.4.2, page 470, line 43) ]
A 16 bit CRC is generated based on the randomized contents of the UL Basic Assignment A-MAP IE.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.5, page 500, line 35) ]
A 16 bit CRC is generated based on the randomized contents of the Feedback Allocation A-MAP IE.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.6, page 503, line 1) ]
A 16 bit CRC is generated based on the randomized contents of the UL Sounding Command A-MAP IE.
[ Recommended AWD Text Proposal (16.3.6.5.2.4.7, page 504, line 20) ]
A 16 bit CRC is generated based on the randomized contents of the CDMA Allocation A-MAP IE.
[ Recommended AWD Text Proposal (16.3.6.5.2.4.8, page 507, line 9) ]
A 16 bit CRC is generated based on the randomized contents of the DL Persistent Allocation A-MAP IE.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.9, page 509, line 24) ]
A 16 bit CRC is generated based on the randomized contents of the UL Persistent Allocation A-MAP IE.
[ Recommended AWD Text Proposal (16.3.6.5.2.4.9, page 510, line 32) ]
A 16 bit CRC is generated based on the randomized contents of each segment.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.11, page 520, line 2) ]
A 16 bit CRC is generated based on the randomized contents of the Feedback Polling A-MAP IE.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.12, page 523, line 58) ]
A 16 bit CRC is generated based on the randomized contents of the BR-ACK A-MAP IE.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.13, page 525, line 13) ]
A 16 bit CRC is generated based on the randomized contents of the Broadcast Assignment A-MAP IE.

[ Recommended AWD Text Proposal (16.3.6.5.2.4.14, page 526, line 36) ]
A 16 bit CRC is generated based on the randomized contents of the UL CSM Beamforming A-MAP IE.

-------------------------------------- End of Text Proposal -------------------------------------------
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