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1. Introduction

In the RAN (Plenary) Meeting #102, a new Work Item (WI) was approved targeting MIMO evolution for Downlink (DL) and Uplink (UL). The 4th objective of the aformentioned WI is:
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The lagacy specifications include support of up to 1/2/4 UL TX ports, allowing up to maximum of 4 trasnmission layers with Codebook and Non-Codebook based schemes.
· The codebook transmission scheme entails providing the UE with a specific Transmit Precoder Matrix Indicator (TPMI) chosen from a predefined codebook, based on non-precoded SRS transmission.
· The non-codebook scheme, on the other hand, relies on channel reciprocity, to deduce general precoding weights. Those weights are in turn used to precode SRS. Up to 4 SRS resources in one SRS Resource Set are configured, with only one port per SRS resource. The Network (NW) implicitly indicates to UE which precoding weights to use, in addition to the trasnsmission rank, through SRS Resource Indicators (SRI).
However, the commercial UEs in the market only support a maximum of 2Tx ports with 2Rx or 4Rx capability. To enhance the commercial handset UEs from 2Tx capability, 3Tx in the UL is explored in this work item without significant modifications from the existing 4Tx design structure. Thanks to the innovations in RF, which allows a UE to support 3 parallel RF chains for UL transmission. Thus 3Tx is being viewed as trade-off between the improved performance with optimized RF architecture.

The agreements till the last meeting try to capture majority of the objectives in the WID. In this document, we try to discuss the possible enhancements that we are open to discuss and support the out of scope sub topics targeting more efficient 3 Tx operation with diverse use cases.


2. SRS antenna switching for 3Tx
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK7][bookmark: OLE_LINK4]SRS antenna switching is configured to obtain DL CSI acquisition using the UL SRS signal in case of UL-DL reciprocity. To spatially cover the receiver dimensions typically more than transmission dimensions, SRS resources are switched based on the transmitter capability. It is already concluded in R1-116 to not support SRS antenna switching in Rel-19 3Tx. The LS from RAN4 on the support for 3T6R and 4T6R is discussed together under AI other than Rel-19 3Tx AI, instead of having an individual discussion for 3T6R in Rel-19 3Tx AI. Considering the above scenarios, we would like to stick to the conclusion not to support SRS antenna switching in Rel-19 MIMO. 
[bookmark: OLE_LINK8]Proposal 1: Not support of reverting the conclusion on SRS antenna switching in Rel-19 MIMO. 

3. Non-codebook-based transmission
[bookmark: OLE_LINK9][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Non-codebook-based (NCB) transmission is another subtopic which was not originally mentioned in WID objective. Based on the workload needed for NCB configuration, there will not specification impact by introducing NCB transmission except for the configuration of at least 3 single port SRS resources in a resource set. We are open to discuss on the non-codebook transmission, but we prefer to decide it in RAN plenary, instead of in RAN1.
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Proposal 2: Whether to support non-codebook transmission enhancements for 3Tx should be decided in RAN plenary

4. Partial coherent Codebooks
As 3Tx is being targeted for handset UEs and aim to reap the benefits of increased Tx ports, partial coherent codebooks could be one such feature which can benefit by combining a pair of coherent ports. In line with same philosophy, we should aim considering at least partial coherent codebooks if not full coherent codebooks. Also, the antenna layout 1 with one pair of antennas placement ensure the coherency between the ports that can be a use case of foldable phones which are gaining traction. The partial coherent codebooks for 3Tx can reuse the design from 2Tx codebooks in view of low specification impact. As we consider a pair of coherent ports, full coherent 2Tx codebooks can be used for the coherent pair. To build the partial coherent codebooks of 3Tx, the coherent 2Tx basis can be used for coherent pair and the remaining port can always associated with a fixed coefficient. However, the codebook discussion will always be lengthy and difficult to achieve consensus in limited time frame. So, we prefer to decide whether to support it in RAN plenary, instead of in RAN1.
[bookmark: OLE_LINK15]
Proposal 3: Whether to support partial coherent codebooks for 3Tx should be decided in RAN plenary
· If partial coherent codebooks are supported, select the codebooks as mentioned below with TPMI size not exceeding the 4Tx partial-coherent codebook size.
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5. Conclusions
The document discussed enhancememnts targeting codebook transmission to enable up to 3 Tx UL operation. Based on the observations, the proposals are presented as below.
Proposal 1: Not support of reverting the conclusion on SRS antenna switching in Rel-19 MIMO.

Proposal 2: Whether to support non-codebook transmission enhancements for 3Tx should be decided in RAN plenary

Proposal 3: Whether to support partial coherent codebooks for 3Tx should be decided in RAN plenary
1. If partial coherent codebooks are supported, select the codebooks as mentioned below with TPMI size not exceeding the 4Tx partial-coherent codebook size.
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4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without
enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.
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