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1 Introduction
The uplink HARQ in LTE is synchronous and adaptive, i.e. if the UE does not receive an uplink grant for its retransmission it will retransmit using the same resource block allocation as at its previous transmission attempt. In the uplink there will be random access opportunities in some subframes. This means that it is possible that there will be occasions when one or more of the resource blocks which are used for RACH are used for UE synchronous retransmissions. This paper discusses the cancellation of UE retransmission attempts in such occasions.   
2 Discussion

It has been agreed that the random access opportunities consist of 6 resource blocks as pointed out in [1]. For FDD there can be a maximum of one random access opportunity in one single subframe. The 16 different configurations for how often the random access opportunities occur in time are stated in [1]. For TDD there can be more than one random access opportunity in one single subframe.

The current working assumption for the uplink HARQ is that it is synchronous adaptive as described in [2]. The subframe in which the UE retransmits is known both to UE and eNodeB. If the eNodeB wishes to change the resource allocation of a retransmission it can send an UL grant with the new resource allocation. If the UE does not receive an UL grant it retransmits using the same resource allocation as at its previous transmission attempt. 
It is possible for the eNodeB scheduler to detect in advance that one or more of the resource blocks used for RACH will be used for a synchronous HARQ retransmission and if possible change the resource allocation of the retransmission. In some cases it is not possible for the scheduler to change the retransmission resource of the UE to prevent it from sharing resource with the RACH (see Figure 1), e.g. for the spectrum allocation of 6 resource blocks and in some cases where there are several UEs having retransmissions. 

Figure 1: RACH and HARQ retransmission collision
A retransmission and random access transmissions that occur simultaneously will interfere with each other. The retransmission might cause errors in the random access transmissions and might also fail because of interference from the random access transmissions. It is therefore proposed that the UE cancels a retransmission attempt if the retransmission shares the same resource as the RACH and that the retransmission is considered as failed.
Proposal 1: The UE cancels a retransmission attempt if at least one of the resource blocks in its retransmission resource is included in the RACH.  
Proposal 2: The cancelled retransmission is regarded as NACKed and is included in the total number of HARQ transmission attempts.

The corresponding problem exists for measurement gaps, see [3]. Also in this case it is proposed that the retransmission is cancelled and considered as NACKed.
Proposal 3: A retransmission which occurs during a measurement gap is cancelled, regarded as NACKed and included in the total number of HARQ transmission attempts.

3 Conclusion and Proposals   
Proposal 1: The UE cancels a retransmission attempt if at least one of the resource blocks in its retransmission resource is included in the RACH. 
Proposal 2: The cancelled retransmission is regarded as NACKed and is included in the total number of HARQ transmission attempts.

Proposal 3: A retransmission which occurs during a measurement gap is cancelled, regarded as NACKed and included in the total number of HARQ transmission attempts.
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