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1 [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
In RAN1 meeting #87, it was agreed that [1]
· UL control information for eMBB
· Adopt Polar Coding (except FFS for very small block lengths where repetition/block coding may be preferred)
· DL control information for eMBB
· Working Assumption to adopt Polar Coding (except FFS for very small block lengths where repetition/block coding may be preferred)

In this contribution, we summarize the performance of Polar codes for control channel [3] and show additional BLER results and miss detection (MD) and false alarm (FA) rates. The polar code design used in the evaluation is described in [2].
2 BLER results
As shown in [3] [4], the polar coding scheme has good performance over a wide range of block lengths and coding rates. In addition in Appendix A we show simulation results of polar codes with a list 8 decoder for K=8. From the Figure in Appendix A, it can be seen that the BLER with L8 is similar to the BLER obtained with L32 in [3]. Based on the results of the evaluation it can be observed that 
· At block length = 8,16,64,80,120,200 and all code rates (2/3,1/2,1/3,1/6,1/12)
· PC-Polar(L=8) outperforms (or performs similarly as) TBCC/E-TBCC;
· At block length = 32,48 
· PC-Polar(L=8) outperforms TBCC/E-TBCC at low code rate (1/6,1/12);
· PC-Polar(L=8) performs similarly as TBCC/E-TBCC at medium and high code rate (1/3, 1/2, 2/3);
· At all block lengths and all code rates, PC-Polar(L=32) outperforms TBCC/E-TBCC;
BLER results comparing PC-Polar and Reed-Muller code can be found in [5], where it is shown that Polar has comparable or better performance than RM code.
3 Miss Detection/False Alarm Rates
In LTE standard, a blind detection over PDCCH is required for every UE terminal. This blind detection is based on a 16-bit scrambled or masked CB-level CRC by RNTI or UE ID. 
To investigate the MD and FA rates of the PC-polar codes in this PDCCH blind detection scenario, we apply the same scrambled and masked CRC scheme to PC-polar codes, that is, the 16-bit CB-level CRC is reserved for blind detection and error detection only.  Hence, we compare MD and FA rates for both PC-polar codes and LTE-TBCC code with list 8 decoder and the same CRC-16 polynomial used in LTE. 
Figure 1 illustrates the FA and MD rates with the information block lengths of 32-bit, 48-bit, 64-bit, 80-bit and 120 bit at a code rate of 1/6. Figure 2 illustrates the FA and MD with information block lengths of 120 and coding rate at 1/6, 1/3 and 1/2. The same scrambled and masked 16-bit CRC are attached to the information block for PC-polar code and LTE-TBCC code. In this simulation, 
· The FA is defined as the events that a UE incorrectly detects a control information but PASS CRC check; 
· The MD is defined as the events that a control information sent for a UE is missed by this very UE.
[image: ]
[bookmark: _GoBack]Figure 1	MD and FA Rates of K= 32, 48, 64, 80,120, R=1/6.
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Figure 2	MD and FA Rates of  K= 120, R= 1/6, 1/3, 1/2
3 Conclusion
In this contribution, we summarize and discuss performance of PC-polar code for control channel.  Based on the evaluation results shown here and in earlier contributions [3],[4], we conclude that polar coding can be adopted for information block lengths K=8 and higher. The comparison of channel coding schemes for very small information block length is studied in [5].
Hence, we have the following proposal:
Proposal: Adopt the polar coding scheme for control channels with information length K equal or larger than 8 bits.
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Appendix A 
BLER results of polar codes with List size 8 decoder and TBCC for different block lengths.
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Appendix B 
BLER results from [3].
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