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Discussion and Decision
1
Problem Statement
36.211 currently specifies that the size of the PDCCH region can be 0, 1, 2, or 3 OFDM symbols. In particular, for carriers that support both MBSFN and unicast traffic, 1 or 2 OFDM symbols can be used for PDCCH transmission. 
In MBSFN, a single antenna port (p=4) is used for transmission. The antenna port used for the transmission of the RS for unicast traffic could include antenna ports 0, 1, 2, and 3 depending on the number of transmit antennae at the eNB. The structure of the RS for unicast traffic is shown in Figure 1.
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Figure 1: RS Structure for Unicast Traffic with Normal CP
Note that if only 1 OFDM symbol carrying PDCCH is present in the subframes transmitting MBSFN, the RS corresponding to the antenna ports 2 and 3 would not be transmitted. However, an eNB that utilizes four transmit antennae for PBCH transmission relies on the ability of the UE to decode these RS for initial system acquisition in order to successfully decode the PBCH. Thus, if any eNB participating in an MBSFN transmission uses 4 transmit antennae, a minimum length of 2 PDCCH must be maintained for successful initial acquisition.
2
Specification Impact
In 36.211, the following is found in Section 6.7:
The physical control format indicator channel carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe. The set of OFDM symbols possible to use for PDCCH in a subframe is given by Table 6.7-1.

Table 6.7-1: Maximum number of OFDM symbols used for PDCCH.

	Subframe
	Number of OFDM symbols for PDCCH

	Subframe 1 and 6 for frame structure type 2
	1, 2

	MBSFN subframes on a carrier supporting both PMCH and PDSCH
	1, 2

	MBSFN subframes on a carrier not supporting PDSCH
	0

	All other subframes
	1, 2, 3


It should be noted that for the case of the MBSFN subframes on a carrier supporting both PMCH and PDSCH, the minimum length of the PDCCH should be the 2 if any of the eNBs in the SFN zone transmitting MBSFN uses four antennae for the transmission of the PBCH.
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