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1 Introduction

So far it has not been discussed how the UE behaves in a scenario where it receives an initial downlink assignment without TB size information. This contribution discusses the likelihood of such an event and potential UE behaviours in such situation.  

2 Discussion

A UE can receive an initial downlink assignment without TBS size information, in the following error scenario, which is also illustrated in figure 1:

UE misses PDCCH (actual initial downlink assignment with TB size information) and eNB detects DTX as NACK. In case no TB size information is contained in the retransmission assignment, i.e. 
[image: image1.wmf]31

29

MCS

£

£

I

 [1], UE is not able to process the downlink assignment. It should be noted that from UE point of view the retransmission assignment is seen as an initial assignment since NDI has been toggled compared to previous received transmission for this HARQ process.
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Figure 1: Missed DL assignment followed by a DTX to NACK error in the eNB

In the following we discuss the potential UE behaviour for such an error case. In all cases, we assume UE does not buffer the data without knowing TB size. We see the following three different options for theUE behaviour:

Option 1) UE sends ACK

Option 2) UE sends DTX

Option 3) UE behaviour is not specified 

In the first option, UE would send an ACK, which in turn makes eNB to send the next data packet at the next transmission opportunity. This consequently leads to a packet loss which might be recovered by higher layers, i.e. RLC retransmission for RLC AM.

In the second option UE makes eNB aware of the error case by sending the DTX. eNB has then the possibility to signal TB size information in the next retransmission assignment, which allows the UE to recover from the HARQ potocol error. 
As already discussed in RAN1, it cannot be assumed that an eNB is capable of DTX detection in all cases, i.e. CQI multiplexed with HARQ feedback, nor that a reliable DTX detection is always possible. It could then signal the TB size information in retransmissions in order to avoid the above discussed error case. Principally we think, that sending DTX is a viable option which allows for an error recovery by the HARQ protocol, which is more efficient than RLC recovery.

The third option would be to not specify the UE behaviour for the error case, but to leave it up to implementation.
It should be pointed out, that such error case should occur only very rarely. The combined event of missed PDCCH followed by a DTX to NACK misinterpretation by the eNB has a probability of around 10-4. Furthermore in case eNB signals the TB size information in the retransmission assignment, the UE can process the received downlink transmission when TB size is obtained. i.e. appropriate eNodeB implementation can avoid the error in many case. Then the probability is even smaller than 10-4. 

As the likelihood of the error case is fairly low it might not be necessary to optimize for such a rare event. Furthermore it should be noted that RAN2 concluded not to optimize the HARQ protocol for a similar error case having a probability of at most 10-4 , i.e. an unexpected HARQ retransmission [2].

It’s proposed to discuss the UE behaviour for the described error case within the group and to decide, which option to adopt. In our opinion the second and third option seem to be the most viable options.

3 Conclusion 

This contribution discusses one DL HARQ protocol error case, i.e. UE receives an initial downlink assignment without TB size information. Different options for a UE behaviour are presented and looked at in further detail. It’s proposed that RAN2 discusses the listed options and decides what option to adopt.   
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