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1 Introduction

The working assumption is that implicit ACK/NACK PUCCH resource allocation is done for channel selection when there is PDSCH transmission on the PCell or if there is cross-carrier scheduling from the PCell [1]. If the Pcell is configured for SU-MIMO with two codewords, in total 3 or 4 ACK/NACK PUCCH resources will be needed, depending on if the SCell is also configured for SU-MIMO. However,  there will only be two PDCCHs, one for the PCell and one for the Scell, respectively. When implicit resource allocation is done, the number of implicitly reserved resources would be at most 2 if Rel-8 implicit resource allocation principle is reused (i.e. the first CCE of a PDCCH nCCE is used to determine ACK/NACK resource). Hence the implicit resource allocation principle needs to be extended for channel selection.
Because the PDCCH for SU-MIMO with two codewords transmission has large payload size, there will be high probability to aggregate at least 2 CCEs to guarantee the performance, and therefore the second CCE can also be used to determine the resource for channel selection, as was already agreed for SORTD.
Furthermore, DCI Format 1A corresponding to one codeword transmission is contained in all transmission modes and should be provided as a fallback also in carrier aggregation when the cell is configured for SU-MIMO with two codewords. However, a Format 1A fallback transmission under the configuration of SU-MIMO mode with two codewords should not imply that the ACK/NACK mapping table has to be reconfigured. Thus it will be required that the 3 and 4 bits ACK/NACK mapping tables can support signaling for a fallback single codeword transmission (i.e., DCI Format 1A).  The 3 and 4 bit ACK/NACK mapping tables assume 3 and 4 PUCCH resources, respectively. Hence, there would not be any issue using the 3 and 4 bit tables with Format 1A, if 3 or 4 PUCCH resources are always made available.  
In this document, we propose that UE always assumes that nCCE and nCCE+1 of the PDCCH (corresponding to the cell configured with two codewords SU-MIMO mode) transmitted on the Pcell are used to implicitly determine two resources for channel selection. 
2 Discussion on extended implicit resource allocation
In the following, the payload size of MIMO PDCCH and the coding rate given 1 CCE is analyzed; furthermore, the performance given one CCE is evaluated. In case of carrier aggregation, the PDCCH formats corresponding to SU-MIMO two codewords transmission include DCI Formats 2, 2A, 2B and 2C. Given the PDCCH is comprised of 1 CCE, the performance will depend on the PDCCH payload size because of the impact on the coding rate. As the content of format 2C has not been finalized among these four formats, here the PDCCH payload size of DCI Format 2, 2A and 2B is listed in Table 1 and Table 2 for 20 MHz and 10MHz respectively, which is in accordance with bandwidths for the Rel-10 UE categories [2] for carrier aggregation.
Table 1:  PDCCH payload size including CRC for 20 MHz
	　PDCCH formats
	Cross-carrier scheduling

	
	 2 

antenna ports
	4
antenna ports

	Format 2
	70
	73

	Format 2A
	67
	69

	Format 2B
	68
	68


Table 2: PDCCH payload size including CRC for 10 MHz

	　PDCCH formats
	Cross-carrier scheduling

	
	 2 

antenna ports
	4 

antenna ports

	Format 2
	62
	65

	Format 2A
	59
	61

	Format 2B
	60
	60


In these two Tables, the largest and smallest PDCCH payload size is marked by yellow and green respectively. For 20 MHz, the coding rate range in case of one CCE will be 0.9306 ~1.0139 which is too large to guarantee the performance of the PDCCH, hence it is reasonable to assume that the PDCCH corresponding to SU-MIMO transmission with two codewords is always comprised of at least 2 CCEs at 20 MHz. For 10MHz, the coding rate range is 0.8194~0.9028.  
In Fig. 1, the BLER of the PDCCH with the largest and smallest payload size in 10MHz is shown respectively. The result shows that the PDCCH SNR should be larger than 9 dB given the PDCCH (59bits) transmitted in 1 CCE. Referring to the downlink geometry distribution in [3] , it shows that the probability of less than 9 dB SINR is about 60% for most scenarios. Furthermore, if the PDCCH payload size is larger than 59 bits, the probability of requiring at least 2 CCEs is even higher. For example, for the 65 bits PDCCH payload size, it does not work at all given 1 CCE. Hence, DL SU-MIMO in practice needs a PDCCH comprising at least 2 CCEs. Implicit resource reservation of 2 PUCCH resources is thus not limiting nor causing any restrictions. 
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Figure.1  BLER evaluation of different PDCCH payload size given one CCE.
Since it has already been agreed that nCCE and nCCE+1 are used to derive two PUCCH resources for SORTD once it is on, the same resource reservation principle could equivalently also apply to carrier aggregation with channel selection. This would assure that there is always sufficient number of resources available for a configured ACK/NACK mapping table.
Hence, it can be assumed that for any PDCCH for SU-MIMO with two codewords transmission (i.e., Transmission modes 3, 4 ,8 and 9) that is transmitted on the PCell, nCCE and nCCE+1 of the PDCCH are used to implicitly determine the PUCCH ACK/NACK resources.    
3 Conclusions
For each PDCCH corresponding to the cell configured with SU-MIMO mode with two codewords transmission transmitted on the PCell, the UE shall always assume that nCCE and nCCE+1 of the PDCCH regardless of the PDCCH format are used to determine 2 associated PUCCH ACK/NACK resources for ACK/NACK feedback with channel selection. The following proposal applies to Sec. 10. 1 in TS 36.213:
-----------------------------------------Text proposal for TS 36.213----------------------------------------------------
10.1 UE procedure for determining physical uplink control channel assignment
…
For FDD with more than one configured serving cell and PUCCH format 1b with channel selection, the UE shall transmit 
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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Appendix I
Table 1   Simulation assumptions

	Parameter
	Value

	Carrier frequency 
	2GHz

	Bandwidth 
	10 MHz

	Antenna configuration
	2×2 (SFBC)

	Channel model
	ETU channel without correlation

	Velocity
	3km/h

	Channel estimation
	Real

	CP
	Normal

	Channel coding 
	TBCC

	Modulation
	QPSK

	Number of OFDM symbol for PDCCH
	1

	Ng (decides PHICH group)
	1

	PDCCH payload size including CRC
	59/65 bits
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