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1 Introduction
This document suggests supporting the disabling of a codeword in eLAA uplink MIMO DCI formats and discusses a solution how to indicate the codeword disabling.
2 Motivation for Codeword Disabling

Codeword disabling has been an integral part of both DL and UL MIMO multi-antenna transmission modes since their inception. There are two major scenarios for disabling a codeword:

1) Improving the coverage by beamforming of a single codeword

2) Avoiding the cross-codeword interference in case of the need for retransmission of only a single codeword

While both these motivations are generally interesting for any scheduling case, we consider that at least the first scenario should be supported especially when issuing a multi-subframe grant by DCI Format 4B.

3 Codeword Disabling for eLAA
3.1 Codeword Disabling in DCI Format 4

So far, there are two ways to indicate that a codeword is disabled by DCI Format 4:

a) IMCS = 0 and NPRB > 1
b) IMCS = 28 and NPRB = 1
3.2 Codeword Disabling in DCI Format 4A and 4B

We think that for multi-subframe grants, it is desirable to support motivation scenario 1 (improved coverage), however motivation scenario 2 (retransmission of a single codeword) is not as important for the system in our view. If a single codeword retransmission is desired for this case, it could be preferably indicated by a single subframe grant (DCI format 4A).

Both disabling indication ways from DCI Format 4 are not directly applicable to the eLAA grants, since the interlace structure can only assign multiples of 10 PRBs. Even if the PRB condition was adapted to 10 PRB instead of 1 PRB, there are a number of drawbacks involved:

· Assigning MCS index 0 on 10 PRBs is desirable for extended coverage of two codewords;
· Assigning MCS index 0 on >10 PRBs is desirable for robust transmissions in average coverage of two codewords;
· Assigning MCS index 28 on 10 PRBs is desirable for multi-user multiplexing/scheduling of two codewords;
· Assigning MCS index 28 on >10 PRBs is desirable for high data rates
Overall, it would be sufficient to have a codeword disabling mechanism that disables a codeword for the whole scheduling period, i.e. in our view it is not necessary to support the disabling of a codeword subframe-by-subframe in an MSF grant.
To this purpose, we have identified two different solutions. One solution would be the addition of an extra bit in DCI Format 4A and 4B to indicate whether one or two codewords are assigned. However, we shouldn't add bits to the DCI (even if it is only a single one) to the control channel if better solutions are available. A second solution that is fully operable without additional overhead bits is to indicate codeword disabling in DCI format 4A and 4B by signalling MCS 29-31 for the corresponding codeword, assuming that the same MCS table for DCI Formats 0A/0B/4A/4B are used as for DCI Formats 0/4 [1]. Since the RV for unlicensed carrier uplink transmissions is explicitly indicated in the DCI, there is no need to use those levels, and this approach would have the further benefit of not depending on a PRB condition.

Proposal 1: DCI Format 4A/4B supports codeword disabling. If the DCI indicates codeword disabling, it is valid for all subframes scheduled by that DCI.

Proposal 2: A disabled codeword is indicated by DCI Format 4A/4B by setting the corresponding codeword MCS level to {29, 30, 31}. No additional PRB condition is specified.
4 Summary
Proposal 1: DCI Format 4B supports codeword disabling. If the DCI indicates codeword disabling, it is valid for all subframes scheduled by that DCI.

Proposal 2: A disabled codeword is indicated by DCI format 4A/4B by setting the corresponding codeword MCS level to {29, 30, 31}. No additional PRB condition is specified.
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