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1.
Introduction 

This contribution is a pared down version of R2-074658 – RAN WG2#60 arrived at some decisions that are in line with the proposals here. What is remaining to be decide is the issue of what the UE behavior is in case an ACK is sent on the PHICH and no PDCCH is detected by the UE. In order to re-iterate the larger issues driving the overall proposal the text supporting the decisions already made is left intact. 
2.
Proposed UE behavior 

It would be preferable if the overall scheduling mechanism can be supported using a common set of rules without the requirement of any L3 pre-configuration of adaptive vs. non-adaptive transmissions. This would give the network scheduler additional flexibility to configure radio resources for a UE based on the current radio conditions. The table below captures the proposed UE behavior that supports both adaptive and non-adaptive scheduling.

It is assumed that there is a PHICH channel transmitted to support the scheduler. The UE identifies the PHICH to be used based on L3 configuration as in the case of L3 pre-configuration of resources, or based on a mapping of scheduling grant to a PHICH resource. In the latter case, the mapping is based on scheduling grant transmitted on the PDCCH for an initial packet transmission in a prior TTI/sub-frame.  

Table 1 below highlights the various combinations on the PDCCH (SG is scheduling grant sent on the PDCCH) and the PHICH, and the associated UE behavior. Red italicized text highlights the open issue that needs to be resolved. 
	SG on PDCCH
	PHICH
	UE Behavior
	Comments

	SG detect NDI = new
	ACK
	NewTX
	

	SG detect
 NDI = old
	ACK
	AdaptiveReTx


	PHICH is set to ACK even when scheduling a retransmission. This ensures that UE will not retransmit erroneously if PDCCH is lost

	no SG detect
	ACK
	DTX

	UE DTXs and stores current packet in its buffer. UE will not perform any further non-adaptive retransmissions for the current packet.

	no SG detect
	NACK
	Non-adaptiveReTx
 (only under certain conditions)
	UE will make a non-adaptive retransmission only if hasn’t received a prior ACK (without SG detect) transmission for that packet.

	SG detect 
NDI = new
	NACK
	NewTX

(detect that ACK(NACK error occurred)
	Error Condition. Should not occur during normal operation. Note, probability of ACK( NACK error is less than 0.1%

	SG detect 
NDI = old
	NACK
	AdaptiveReTx

(detect that ACK(NACK error occurred)
	Error Condition. Should not occur during normal operation. Note, probability of ACK( NACK error is less than 0.1%


Table 1 - UE behavior based on signaling on PDCCH and PHICH 

As seen from the table if the UE receives both PHICH and PDCCH successfully then, since the signaling on the PDCCH is more reliable, it uses the information in PDCCH to transmit a new or re-transmission. On the other hand if the UE does not detect any signaling on PDCCH, either because the signaling was lost (1e-2 probability), or because eNodeB chose not to send any signaling, the UE can then use PHICH to make a decision on whether to re-transmit or not. The table also ensures that UE behavior takes into account the fact that PDCCH grant detection is not very reliable and, PHICH detection is more reliable than the PDCCH detection
.
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Figure 1  - Error condition due to loss of grant, NACK on PHICH

Figure 1 illustrates one error condition that the above described behavior avoids. Since it is possible for the UE to have missed the PDCCH grant with relatively high probability, if a NACK is transmitted on the PHICH concurrently, the UE will continue to use the previously configured resource for a non-adaptive retransmission. Since, the eNodeB expects a transmission based on PDCCH grant which most possibly was mapped to a different resource, this will cause a collision in the uplink. To avoid this, some additional restrictions are required in order to ensure that non-adaptive retransmissions can also be supported. 
1. It is necessary to restrict an eNodeB from transmiting a NACK on the PHICH and simultaneously sending a grant on the PDCCH. This restriction ensures that a missed PDCCH grant does not cause a collision in uplink. 
2. The UE should be prohibited from retransmitting in a non-adaptive fashion after receiving an ACK on the PHICH and simultaneously not detecting a SG on PDCCH. This can happen when

· Case 1: eNodeB schedules an adaptive retransmission which was lost.

· Case 2: eNodeB schedules a new transmission that was lost

· Case3: eNodeB simply wants to ACK the UE and not give it any further transmissions.
Since the UE cannot distinguish between these cases, if it receives a NACK from eNodeB in the next HARQ RTT, its behavior will be erroneous (it sends a non-adaptive retransmission for the old packet). This can prevented by prohibiting the UE from making any non-adaptive retransmissions after receiving a ACK and failing to detect the scheduling grant on the PDCCH. It should be noted that with this approach any further adaptive retransmissions can still be scheduled by the eNodeB. 
It should be further noted that storing the packet in it’s buffer while awaiting further PDCCH grants from the eNode B causes no additional requirements on the UE or requirements in the specification for handling of this stored data.

The issue of whether a NDI is needed or whether the NDI can be folded into the RV still remains. This has been highlighted as an issue for RAN WG1 to provide feedback on – the text below simply re-states our view on this aspect for completeness.
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Figure 2 Need for separate NDI bit in grant
This issue is closely tied to many RAN1 issues still open – for e.g. the RV sequence, grant contents, etc. However, the figure 2 illustrates one potential problem in case RV=0 is treated as a NDI. Due to the loss of a grant with indication of RV=0, the system can essentially suffer from loss in spectral efficiency. Due to the rather high probability of occurrence (1e-2) of this case, it is seen important to avoid this. Figure 2 also illustrates how this issue is addressed by using a separate NDI bit.

Furthermore, the need for a NDI bit may be alleviated based on further investigations into the feasibility if energy detection at the eNode B to detect the case of lost grants. 

5.
Conclusions 

It is proposed to agree on the following:

Proposal 1: If the UE receives an ACK on the PHICH and does not detect a grant on the PDCCH for the corresponding HARQ Process, it shall not retransmit in a non-adaptive fashion. The UE simply stores the packet in it’s buffer and DTX till a grant in received.

� According to the RAN1 LS (R2-072104) probability of missing a PDCCH is 1e-02 while the probability of mis-detecting an ACK or NACK is much smaller (1e-03 – 1e-04). 
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