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1
Introduction
In RAN1#80bis, potential issues related to false detection of DCI were analyzed in several contributions, and the following observations [1] were made.

Observations:
· The following potential issues applicable to DL control could be studied for the 36.300 CA deployment scenarios:

· Increased false-detection rate with an increasing number DL carriers

· UE DL control decoding limitations incl. increasing number of blind decodes

In this contribution we further review and analyze solutions already discussed in RAN1#80bis and consider additional alternatives. 
2
Discussion

2.1 DCI false detection in Rel-13 eCA

The main problem with the false detection is collision between unintended and intended UEs’ HARQ-ACK transmissions in the same PUCCH resource(s) caused by false detection of DL grant DCI. Especially when new PUCCH format supporting large payload size (which may occupy large amount of UL resources) is used, the PUCCH performance loss caused by such a collision will be larger[2]. 
False detections may occur at the UE side when a CRC check passes even though it should not. In other words, there is a possibility of a UE falsely/incorrectly considering a (E)PDCCH to be destined to itself. This may occur where the CRC check of the (E)PDCCH by a UE is correct even though the (E)PDCCH was not, in fact, intended for that UE or not indented as a (E)PDCCH for any UE. False detection may occur if the effects of transmission errors caused by the radio channel, noise and UE identifier mismatch cancel each other[3]. 

The probability of a DCI false detection can be expressed as:
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The false detection probability is affected by several factors such as the number (M) of BD (per cell), the number (N) of configured/activated cells, the CRC length (C) for (DL/UL) grant DCI, etc. To be specific, the false detection probability generally increase as M and N increase, while it decreases as C is longer.
2.2 Potential solutions for handling of DCI false detection

In RAN1#80bis and RAN1#81, potential issues related to false detection of DCI were analyzed in several contributions. In this contribution we further review and analyze solutions.

Atl1-1: Increase of CRC length
One straightforward solution is therefore to increase the CRC length which mentioned as C above. Obviously, it will have negative impact to (E)PDCCH coverage and capacity. The network side has to figure out UEs using Rel-13 eCA to configure longer CRC length than legency UEs. This will create additional effort in the UE as well.
Atl1-2: No PUCCH transmission
With this method, UE doesn’t transmit PUCCH when it receives a single DL grant for a certain cell for example. However, this alternative may induce scheduling restriction in eNB side. 
Alt2-1: Multi-cell assignments

Scheduling more than one carrier from a single DCI can reduce the number of blind decoding.However, large standard impact may be expected for design of the multi-CC scheduling DCI and the relevant procedure.
Alt2-2: Search space alignment
When cross-carrier scheduling is configured within a group of carriers, DCI’s containing scheduling information for different carriers can be identified by the CIF field such that PDCCH or E-PDCCH decoding for the group could be attempted over the same search space. The number of BDs can be reduced by configuring a shared UE-specific search space (denoted as “USS”) for multiple scheduled cells on a scheduling cell.This solution improves resource utilization of PDCCH/E-PDCCH at the expense of scheduling flexibility due to the increased probability of blocking.
Atl2-3: Pure BD reduction 
With this method, the number of BDs can be reduced by reducing the number of (E)PDCCH candidate used for scheduling, which may increase (E)PDCCH blocking probability and reduce scheduling flexibility in eNB side. But Alt2-3 may cause resource waste when the AL is choosen as 8 to reduce BD as much as possible. 
Based on the above analysis, it needs to be discussed which method would be effective and reasonable to handle potential DCI false detection for large DL CA in Rel-13. The main three criterions are resource overhead, scheduling restriction, and standard impact. We summarize as below:
	Solution
	Resource Overhead
	Schedling Restriction
	Standard Impact

	Alt1-1
	High
	Low
	High

	Alt1-2
	Low
	Medium
	High

	Alt2-1
	Low
	High
	High

	Alt2-2
	Low
	High
	High

	Alt2-3
	Low
	Medium
	Low


Based on discussion above, we make the following proposal:

Proposal 1: Consider Alt1-2 and Alt2-3 as potential solutions to the increased false positive blind detection of DL assignments in Rel-13 eCA.

Alt1-2 and Alt2-3 are two different ways to light the impact of false detection that the later is attempt to reduce the number of BD and the other is not. Alt2-3 may cause resource waste when the AL is choosen as 8 to reduce BD as much as possible. So joining the two solution maybe a better choice. For example, when UE calculate the start point of DCI information, UE doesn’t transmit PUCCH when it receives a single DL grant for a certain cell except eNB designate the calculating factor AL. As for whether eNB should configure UE the AL is depending on pre-estimation of false probability which can predict from the numbers of UE in the serving cell.

Proposal 2:Alt1-2 and Alt2-3 can be joint together which gets better solution of false detection and provide dynamic flexibility of resource allocation.
3
Conclusions

In this contribution we have discussed increased false-detection rate involved with increasing number DL carriers. Based on the discussion we make the following observation and proposals:

Proposal 1: Consider Alt1-2 and Alt2-3 as potential solutions to the increased false positive blind detection of DL assignments in Rel-13 eCA.

Proposal 2:Alt1-2 and Alt2-3 can be joint together which gets better solution of false detection and provide dynamic flexibility of resource allocation.
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