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1 Introduction
Rel-18 MIMO evolution for downlink and uplink will specify enhancements to support 8 Tx UL operation. And in RAN1#112bis-e meeting [1], agreements were achieved as:
Agreement
For partially coherent 8TX precoding with Ng =2, the precoder is based on up to two full-coherent 4TX precoders. Down-select one of the following options for precoder indication,
· Option 3 – Up to two 4TX TPMIs are indicated,
· When two TMPIs are indicated, the first is applied on one of antenna group, and the second is applied on the other antenna group,
· FFS : details of TPMI indication when one antenna group is used
· Option 4 – A single 8TX TPMI is indicated
· Other options are not precluded
Agreement
For codebook -based 8TX PUSCH transmission, down-select from,
· Alt1
· A fully-coherent UE (Ng =1) can be configured with precoders considered for at least one or more Ng cases, i.e., Ng =1, 2, 4, 8
· FFS which combinations of Ng value(s), to be considered
· A partially-coherent UE , with Ng =2 can be configured with precoders considered for at least one or more Ng cases, i.e., Ng =2, 4, 8
· FFS which combinations of Ng value(s), to be considered
· A partially-coherent UE , with Ng =4, can be configured with precoders considered for at least one or more  Ng cases, i.e., Ng= 4, 8
· FFS which combinations of Ng value(s), if any, to be considered
· A non-coherent UE , Ng =8, can only be configured with precoders considered for Ng = 8
· Alt2 
· A fully-coherent UE (Ng =1) can only be configured with precoders considered for one of Ng cases, i.e., Ng =1, 2, 4, 8
· FFS which Ng value(s), to be considered
· A partially-coherent UE , with Ng =2, can only be configured with precoders considered for one of Ng cases, i.e., Ng =2, 4, 8
· FFS which Ng value(s), to be considered
· A partially-coherent UE , with Ng =4, can only be configured with precoders considered for one of Ng cases, i.e., Ng =4, 8
· FFS which Ng value(s), to be considered
· A non-coherent UE , with Ng =8, can only be configured with precoders considered for Ng = 8
· FFS whether/how the configuration can be done via RRC or MAC-CE.
· Alt3
· A fully-coherent UE (Ng =1) can only be configured with precoders considered for Ng =1
· A partially-coherent UE , with Ng =2, can only use precoders considered for Ng =2
· A partially-coherent UE , with Ng =4, can only use precoders considered for Ng =4
· A non-coherent UE , with Ng =8, can only use precoders considered for Ng = 8
· Other alternatives are not precluded
Note: For an 8TX UE, Ng =8 can represent a non-coherent UE.
In this contribution, we provided our views on TPMI enhancement.
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One remaining issue for 8Tx is the precoder indication for partial coherent codebook. Actually, each precoding matrix is associated with an index of TPMI (similar as current spec), so one TPMI field is sufficient, and the overhead of one TPMI field is always no larger than two TPMI fields. Also considering unified design for Ng=4 and unified design for full-coherent/non-coherent codebook, 2 TPMI fields is a good way to go. 
Proposal 1: For partially coherent 8TX precoding with Ng =2 and Ng=4, support Option 4 (A single 8TX TPMI is indicated) for precoder indication.
Next issue is the codebook configuration for full/partial/non coherent precoders, we think current structure should be supported, i.e. for a full coherent UE, full/partial/non coherent precoders can be configured. And considering partial coherent, there may be two kinds of antenna layouts (Ng=2 and Ng=4), i.e. each group with two antennas and each group with four antennas. To indicate the difference, two types of partial coherent capability (i.e. two values of Ng) can be introduced, so for partial coherent UE, the UE should further report the value of Ng. 
For UE reporting capability with partial coherent and Ng=4, only non coherent precoders can be supported. For UE reporting capability of full coherent, either one of Ng=2 or Ng=4 partial coherent precoders and non coherent precoders can be supported, which one of Ng=2 or Ng=4 partial coherent precoders supported can be fixed or configured by RRC. And for UE reporting capability of partial coherent and Ng=2, whether Ng=4 partial coherent precoders supported can be further discussed.
Proposal 2: For 8Tx partial coherent UE, it can further report one value of Ng for capability. 
Proposal 3: For full coherent UE, it can configured with precoders of Ng=1 (full-coherent) and Ng=8 (non-coherent) and one of Ng=2 or Ng=4 (partial-coherent); 
For partial coherent UE reporting capability of Ng=2, it can configured with precoders of Ng=2 (partial-coherent) and Ng=8 (non-coherent) and FFS whether Ng=4 (partial-coherent) can be configured; 
For partial coherent UE reporting capability of Ng=4, it can configured with precoders of Ng=4 (partial-coherent) and Ng=8 (non-coherent);
For non coherent UE, it can configured with precoders of Ng=8 (non-coherent).
3 Conclusion
In this contribution, we provided our views on TPMI enhancements, and we have the following proposals:
Proposal 1: For partially coherent 8TX precoding with Ng =2 and Ng=4, support Option 4 (A single 8TX TPMI is indicated) for precoder indication.
Proposal 2: For 8Tx partial coherent UE, it can further report one value of Ng for capability. 
Proposal 3: For full coherent UE, it can configured with precoders of Ng=1 (full-coherent) and Ng=8 (non-coherent) and one of Ng=2 or Ng=4 (partial-coherent); 
For partial coherent UE reporting capability of Ng=2, it can configured with precoders of Ng=2 (partial-coherent) and Ng=8 (non-coherent) and FFS whether Ng=4 (partial-coherent) can be configured; 
For partial coherent UE reporting capability of Ng=4, it can configured with precoders of Ng=4 (partial-coherent) and Ng=8 (non-coherent);
For non coherent UE, it can configured with precoders of Ng=8 (non-coherent).
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