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1 Introduction

The NR-MIMO multiple transmission schemes in Rel-15 were finalized. However, after checking with current spec, there are still some issues should be addressed. In this contribution, we discuss the essential issues for CW to layer mapping and UL MIMO transmissions, the related text proposals are provided as well.
2 CW to layer mapping

For the transport block to CW mapping, if two CWs are indicated by higher layer parameter maxNrofCodeWordsScheduledByDCI, the combination of MCS=26 and RV=1 is used to indicate one of TB is disabled, which is described in Section 5.1.3.2 in TS 38.214 as follows: “In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then a transport block is disabled by DCI format 1_1 if  IMCS = 26 and if rvid = 1 for the corresponding transport block, otherwise the transport block is enabled.”

There are following ambiguity:
· If the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, and both of TBs are configured with MCS=26 and RV=1, there are different understandings for a UE:
· Alt.1-1: It is an invalid case
· Alt.1-2: The TB related information should be ignored, SRS request field still valid
· Alt.1-3: The case is valid and need to decode
· If the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that only one codeword transmission is enabled, and the TB is configured with MCS=26 and RV=1, there are some different understanding for a UE:
· Alt.2-1: It is an invalid case
· Alt.2-2: The TB related information should be ignored, SRS request field in DCI are still valid
· Alt.2-3: The case is valid and need to decode

These ambiguities should be clarified. In our understanding, the combination of MCS=26 and RV=1 is very low possibility for retransmission with a higher MCS. Actually, it is already used for disable the TB in the case of two TB is RRC configured. So if both two TBs are scheduled with (MCS=26, RV=1) or only one TB is configured and scheduled with (MCS=26, RV=1), the TBs related information should be ignored. However, in the case of TBs are disabled, the SRS still can be triggered for CSI measurement, which will be beneficial for efficient channel acquisition. 
Proposal 1: The following cases should be clarified in DCI format 1-1：
· maxNrofCodeWordsScheduledByDCI=2, two TBs are scheduled with IMCS=26 and rvid=1

· maxNrofCodeWordsScheduledByDCI=1, the TB is scheduled with IMCS=26 and rvid=1 
3 Remaining issues for UL MIMO Transmissions
During the email discussion after RAN1#93 meeting for Spec corrections, there is an issue is raised that: the transmission scheme for DCI format 0_0 is not clearly defined in current specs. It is known that for UL transmission, codebook based UL transmission and non-codebook based UL transmission are already defined. But for the fallback DCI mode 0_0, since there is no SRI, TPMI indication, the single antenna port based transmission should be used. 
Therefore, we have the following text proposal:
	Change Request for TS 38.214 v15.2.0, Section 6.1.1 [1]
6.1.1       Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config  is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If the higher layer parameter txConfig is configured and the PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on single antenna port.
<…>


4 Conclusions

Based on the discussions, we propose the following:
Proposal 1: The following cases should be clarified in DCI format 1-1：
· maxNrofCodeWordsScheduledByDCI=2, two TBs are scheduled with IMCS=26 and rvid=1

· maxNrofCodeWordsScheduledByDCI=1, the TB is scheduled with IMCS=26 and rvid=1 
Text Proposal 1:

	Change Request for TS 38.214 v15.xxx, Section 6.1.1

6.1.1       Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config  is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If the higher layer parameter txConfig is configured and the PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on single antenna port.
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