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Proposal

A number of companies have analyzed the impact of CRC size on PDCCH false detection rate [1][2] and recommended techniques for false detection rate reduction (see ANNEX A). It is proposed to have system bandwidth dependent CRC sizes for some PDCCH formats.  One motivation is a savings of 4 bits if a 16-bit CRC size is used instead of 20-bit CRC for all bandwidths where 20-bits is under consideration for higher bandwidths.  Also some formats have few UEs performing blind detection per subframe such that a 16-bit CRC size is adequate.  

Table 1 below proposes CRC size as a function of system bandwidth for the PDCCH format proposed for scheduling PUSCH and also TPC and the compact PDSCH.  The main concern for this PDCCH format is uplink collision rate due to false detection which is the motivation for tying CRC size to BW.

Table 2 below proposes CRC size as a function of system bandwidth for the proposed (non-compact) PDCCH format for scheduling PDSCH.  The main impact of false detection in this case is soft buffer corruption but this is typically resolved by the flush indication received on first transmissions.  Consistency checks can also be performed to further check PDCCH validity even when the CRC passes in error.
Table 3 below proposes a single 16-bit CRC size across all bandwidths for the PDCCH sub-compact scheduling format (24-bits) proposed for handling D-BCH/PCH/RACH messages.

Table 1 – PDCCH with PUSCH/TPC/Compact/… Scheduling format (36-48 bits)
	System Bandwidth Range
	CRC Size
	#Simultaneous LTE_ACTIVE UEs (non-DRX) performing Blind Decoding per subframe*
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*TS 25.913 gave 200 active UEs for 5 MHz BW but did not account for DRX, battery life, PUCCH overhead issues.
Table 2 – PDCCH with non-MIMO/MIMO/BF PDSCH Scheduling formats (40-72 bits)
	System Bandwidth Range
	CRC Size
	#Simultaneous LTE_ACTIVE UEs (non-DRX) performing Blind Decoding per subframe
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Table 3 – PDCCH with D-BCH/PCH/RACH sub-compact format (24 bits)

	System Bandwidth Range
	CRC Size
	#Simultaneous LTE_ACTIVE UEs (non-DRX) performing Blind Decoding per subframe
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	16-bits
	< 10 (PDCCH have known locations)
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ANNEX A – For Information Only
Mechanisms for PDCCH False Detection Reduction

· Minimize #Blind Detections

· Self-consistency checks for fields in PDCCH payload (largely implementation)
· CRC polynomial optimization (example polynomials in R1-074569)
· Yamamoto-Itoh and similar decoding metric techniques (largely implementation)
· Account for DRX when determining #simultaneous UEs performing blind detection

· DRX also driven by battery life and PUCCH overhead reduction
· Larger CRC size
· UL and DL search spaces that do not completely overlap (reduces maximum BD)
· UE specific search space region (reduces maximum BD, required to keep > 5 MHz blind detections at a similar level as 5 MHz blind detections) [5]
· The UE can assume that the EPRE for a L1/L2 control channel RE’s are the same. Two CCEs with significantly different received energy levels are unlikely to belong to the same control channel. (reduces average BD).[R1-074040]
· CQI can be used to help UE know roughly its number of CCE (reduces maximum or average BD).
ANNEX B – For Information Only
Proposed and possible PDCCH Formats [3]
Format A      Scheduling Grant

Format A      Compact Scheduling Assignment

Format B      non-MIMO Scheduling Assignment

Format C      SU/MU-MIMO & BF Scheduling Assignment

Format C’     Compact Beamforming/MU-MIMO Scheduling Assignment
Format D      Sub-compact Scheduling format for DBCH/PCH/RACH messages (R1-075009)
Format A      TPC PUCCH  and TPC PUSCH format

Format A      Unsynchronized RACH Preamble format
Format A      PUCCH Persistent Scheduling Grant (R1-074598)
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