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1 Introduction
In the RAN1#49 meeting the way forward on the CCE‑to‑RE mapping was agreed in [1]. Based on this way forward this document expresses our position on the mapping of CCEs onto the physical resources.

2 Proposal

We support the mini-CCE proposal in [2], which is shown in Figure 1. 

· 4 REs are grouped to one mini-CCE.
· It is FFS whether the step of CCE to mini-CCE mapping is needed. A single step without CCEs would simplify the coding chain. On the other hand, it may increase the possible blind trial positions.

· The mini‑CCE‑to‑RE mapping depends on the antenna configuration as shown in Table 1. 

· The mini-CCE‑to‑RE mapping depends on the hopping and/or shifting of the RS.

· The mini-CCE mapping does not overlap with RB boundaries. Therefore, mini-CCEs are always defined within one RB.

· The PCFICH (Physical Control Format Indicator Channel) is mapped onto 4 mini-CCEs in the first OFDM symbol. 

· The PHICH (DL ACK/NACK) mapping is based on mini‑CCEs. 4 mini-CCEs are used for one PHICH.

· There are two interleaving steps for the PDCCH. The first the interleaving step is carried out within a single PDCCH, which ensures a randomization of the frequency positions within a PDCCH. The second interleaving step is carried out across PHICHs, PCFICH and PDCCHs, which is performed on mini-CCE level. The interleaving pattern of the second step should be cell specific to generate sufficient intercell interference randomization.

· If SFBC is used, SFBC is applied within a mini-CCE. 

· Supported PHICH durations are 1 and 2 OFDM symbols in MBSFN and non-MBSFN subframes.
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Figure 1 – Mini‑CCE‑to‑RE mapping 
(actual RS positions vary according to hopping/shifting of RS)

Table 1. Number of mini‑CCEs per RB
	
	PCFICH=1
	PCFICH=2
	PCFICH=3

	1 or 2 antennas
	2
	5
	8

	4 antennas
	2
	4
	7
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