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1 Introduction
In RAN1#49bis, it was agreed to define an explicit ACK/NACK channel (often referred to as PHICH), but that no explicit ACK/NACK needs to be sent in cases when the ACK/NACK information is implicitly given by the resource grant. 
In order to specify the UE procedure for TS36.213, it is necessary to define clearly the scenarios. In this contribution, we consider the different cases for the UE behaviour, and provide a text proposal for the procedure.

2 ACK/NACK scenarios
According to [2]:

“E-UTRAN can allocate a predefined uplink resource for the first HARQ transmissions and potentially retransmissions to UEs. … Retransmissions are either implicitly allocated in which case the UE uses the pre-defined allocation, or explicitly allocated via L1/L2 control channel”
The following scenarios can therefore be identified:

	Scheduling method
	ACK indication method
	NACK indication method

	1st transmission
	Retransmissions
	
	

	Explicit / dynamic (PDCCH)
	Explicit / dynamic (PDCCH)
	If a new packet follows, indicated by RV=0 in resource grant.

If no new packet follows, indicated by absence of new resource grant
	Indicated by RV>1 in resource grant.

	Pre-defined / persistent
	Explicit / dynamic (PDCCH)
	
	

	Pre-defined / persistent
	Pre-defined / persistent
	Explicit ACK needed to cancel retransmission resource grant.
	Indicated by absence of explicit ACK. 


Thus an explicit ACK/NACK does not need to be transmitted on the PHICH if the retransmissions are explicitly scheduled, as it seems to be generally assumed that the RV will be transmitted together with the UL resource grant. In that case, the ACK/NACK is fully indicated by the RV: i.e., RV=0 indicates ACK, and RV>0 indicates NACK. In the case of pre-defined (“persistent”) resources for retransmissions, an explicit ACK is required on the PHICH. Depending on the final design of the PHICH, explicit NACK may also be used in order to obtain sufficient reliability of the explicit ACKs. 

The two methods of indicating ACK/NACK are shown diagrammatically in Figure 2.
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Figure 1: Two methods of ACK/NACK indication depending on scenario
For reference, Figure 2 (from [1]) shows an example of dynamic and persistent scheduling working together, showing how the network can adjust the allocated resource to a UE in a sub-frame that was previously configured with a “persistent schedule” via DL control signals. In the third persistently-scheduled UL sub-frame, the eNB transmits DL control signalling to adjust the UL allocation, and the UE sends the corresponding UL packet according to the adjusted allocation. The remainder of the persistent scheduling allocation is unaffected.
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Figure 2: L1/L2 control signalling for UL transmissions with both dynamic and semi-persistent scheduling
3 Conclusion
In this contribution we have analyzed the scenarios in which explicit ACK/NACK needs to be transmitted on the PHICH, considering both (semi-)persistent and dynamic scheduling. In other cases, the ACK/NACK information is indicated by the RV. In the Annex, we propose a corresponding text proposal for TS36.213.
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5 Annex 

<<<<<<<<<<<<<<<<<<< text proposal for TS36.213 >>>>>>>>>>>>>>>>>>>

8.3 
UE ACK/NACK procedure

If predefined uplink retransmission resources are configured by higher layers, the UE shall attempt to decode its assigned PHICH. If ACK is detected on the assigned PHICH, the UE shall not transmit in the predefined uplink retransmission resources. Otherwise, the UE shall transmit a retransmission using the next redundancy version. 

If predefined uplink retransmission resources are not configured by higher layers, the UE shall transmit any retransmission indicated by an RV on an assigned PDCCH. 

<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>
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Case 2: Explicit ACK (and possibly NACK) on PHICH
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