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1 Introduction
In RAN1#70bis meeting, the following was agreed:
· EPDCCH scrambling sequence is UE-specific

· Revisit at RAN1#71 to decide whether to use X or an RNTI.
This contribution provides our view on remaining details of scrambling on DCI content for EPDCCH.
2  Discussion 
For EPDCCH, the initialization for virtual cell specific cell scrambling and C-RNTI based scrambling can be represented as follows;

· Virtual cell specific: 
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· UE specific: 
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As for legacy PDCCH, cell specific scrambling for encoded bits is applied. However, if UE specific scrambling is applied, then false alarm can occur in some cases due to possible codeword transition by blind decoding operation. Therefore, this false alarm issue is valid in EPDCCH with UE specific scrambling initialization by blind decoding but not for PDSCH which does not require blind decoding operation. For example, assuming the codeword of scrambled encoded bits for a certain UE is X, during blind decoding operation by another UE, the codeword including CRC bits can be changed into the state of which CRC check could say successful decoding.

To verify this, we tested whether UE1’s DCI can pass UE2’s CRC check over a noise free link. The link level simulation chain is illustrated in Figure 1 and the detailed simulation assumptions are tabulated in Appendix A.
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Figure 1 Link level simulation chain for false alarm test

With UE-specific scrambling initialization, in de-scrambling step for the intended UE2 when the signal is for UE1, the de-scrambled bits could be transitioned into another codeword. With this, the CRC can pass after decoding although CRC check should have failed. Two cases are shown by link level simulation below under noise-free environment. With the given UE RNTIs and DCI bits, when the DCI is transmitted with scrambling by UE1 RNTI, the decoding by UE2 RNTI can show CRC-pass with UE specific scrambling initialization.

Case 1)

UE1 RNTI: 34161

UE2 RNTI: 52

DCI Bits: 0  1  1  0  0  0  1  0  1  1  0  1  0  0  1  0  0  0  1  0  0  0  0  1  1  1  1  1  1  1  0  1  1  0  1  1  1  0  0  1
Case 2)

UE1 RNTI: 61819

UE2 RNTI: 29758

DCI Bits: 0  0  1  1  0  0  0  0  0  1  1  0  1  0  0  1  0  1  1  1  0  1  1  1  1  1  1  0  0  1  0  0  0  0  0  0  1  1  0  0
It is noted that there are more examples for false alarm detection. Also, we found that there is no false alarm detection by cell-specific (or virtual cell-specific) scrambling. Considering that the EPDCCH can be transmitted by different TPs and there is no big difference between virtual cell ID and UE-ID based scrambling, virtual cell ID specific scrambling is more preferred. Therefore, we propose virtual cell specific scrambling for encoded bits of EPDCCH. The same value of X per EPDCCH set configured by RRC signalling can be also used for scrambling purpose.
3 Conclusion 
In this contribution, we discussed the initialization value for DCI scrambling after channel coding in terms of false detection and randomization. We stressed out the possible false detection by C-RNTI based scrambling and also discussed the similar randomization effect between virtual cell ID and C-RNTI based scrambling. Based on the discussions in this contribution, we proposed the DCI scrambling initialization for EPDCCH set i as 
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Appendix A

Table 1 Simulation assumption

	Parameter
	Value

	SINR
	 Noise free

	Number of DCI bits 
	 40 bits ( without CRC )

	Cell ID
	 0

	Number of UE
	 2

	UE RNTI Value
	Randomly generated

	PDCCH Aggregation Level
	 2

	DCI bits
	 Randomly generated


PAGE  
1/4

_1413068396.unknown

_1413068431.unknown

_1413148631.unknown

_1405446762.xls
Sheet1

		

						Random 40bits DCI				16 bits CRC and mask with RNTI0				Channel coding and rate matching to 144 bit

						Decoding 
and CRC 
check using RNTI1				De-Scrambling using RNTI1				Scrambling using RNTI0





Sheet2

		





Sheet3

		






