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1. Discussion and proposal
In case of activating downlink semi-persistent scheduling (SPS) and indicating SPS retransmissions, either PDCCH format 1 or 1A may be used [1] which implies that MIMO related information is not available. Moreover, at the actual instant of a semi-persistently scheduled transmission no PDCCH is provided. This also means no MIMO related information is provided. Therefore, the MIMO related behaviour for SPS needs to be specified for the different downlink transmission modes. In addition, the relation between SPS and the CQI behaviour needs to be clarified.

PDCCH DCI formats for SPS
We propose that only PDCCH DCI format 1A is used for SPS activation and for indicating SPS retransmissions for all downlink transmission modes considering the commonality between MIMO and non-MIMO related transmission modes.
Therefore, for SPS the PDCCH DCI formats to be received by the UE in the different downlink transmission modes should be configured as follows:

	Transmission Mode
	Reference DCI Format

	
	

	1 Single-antenna port; port 0
	1, 1A

	2 Transmit diversity
	1, 1A

	3 Open-loop spatial multiplexing
	2A, 1A

	4  Closed-loop spatial multiplexing
	2, 1A

	5 Multi-user MIMO
	1D, 1A

	6 Closed-loop Rank=1 precoding
	1B, 1A

	7 Single-antenna port; port 5
	1, 1A


Whether PDCCH DCI format 1A can be used for non-SPS purposes, like indicating retransmissions for spatial multiplexing, needs some further discussion in RAN1.
SPS downlink transmission mode
Additionally, we propose that all SPS transmissions, which are either
· transmissions in a SPS subframe, when the UE does not successfully decode a PDCCH with its C-RNTI or SPS- C-RNTI , 
or

· SPS retransmissions, which are indicated by an PDCCH with DCI format 1A

shall use the following transmission schemes for the different transmission modes: 
	Transmission Mode
	SPS Transmission mode

	
	

	1 Single-antenna port; port 0
	Single-antenna port, port 0

	2 Transmit diversity
	Transmit diversity

	3 Open-loop spatial multiplexing
	Transmit diversity

	4  Closed-loop spatial multiplexing
	Transmit diversity

	5 Multi-user MIMO
	Transmit diversity

	6 Closed-loop Rank=1 precoding
	Transmit diversity

	7 Single-antenna port; port 5
	Single-antenna port, port 5


If the behaviour above is applied, because the UE requires some processing time to decode the PDCCH, in transmission mode 3 and 4, the UE does not know whether spatial multiplexing or transmit diversity is applied until the PDCCH blind decodings are completed. Although we propose above behaviour as the starting point, we would like to further check the implementation impact.

CQI behaviour
No modification of the uplink CQI related behaviour according to SPS.
2. Conclusion

In this contribution the PDCCH DCI formats for semi-persistent scheduling (SPS) activation/retransmissions and the configuration of the downlink transmission mode for SPS are discussed. We propose to continue the discussion on the described proposal.
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