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Introduction
In this contribution, we present our views on the issue of precoding determination of STxMP SDM/SFN scheme as described in the current TS 38.211.
Discussion
According to the current description in TS 38.211, it leads to the incorrect precoding determination for single DCI based STxMP PUSCH in SDM/SFN scheme.
As specified in TS 38.211, precoding matrix W depends on the number of antenna ports used for PUSCH transmission. In the meanwhile, as specified in TS 38.214, precoders indicated by the first and second TPMIs/SRIs are mapped to different PUSCH antenna ports for single DCI based STxMP PUSCH in SDM/SFN scheme.
Consequently, if both of two precoders indicated by the first and second TPMI are  matrices (each TPMI is given by Tables used for 4-Tx PUSCH in TS 38.211, section 6.3.1.5), it can be found that:
· Firstly, a total of 8 PUSCH antenna ports are used for the PUSCH transmission according to the following two excerpts in TS 38.214:
· “For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211].”
· “When two TPMIs are indicated, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.”
· Then, precoding matrix W is wrongly derived from that used for 8-Tx PUSCH according to the following two excerpts in TS 38.211:
· “For codebook-based transmission, the precoding matrix W depends on the number of antenna ports used for the transmission: …”
· “for transmissions using 8 antenna ports, W is given by…”
Observation 1: According to the current description in TS 38.211, it leads to the incorrect precoding determination for single DCI based STxMP PUSCH in SDM/SFN scheme.
[bookmark: _GoBack]To correct this ambiguity, it can be clearly captured in TS 38.211 as follows: 
· For STxMP PUSCH in SDM scheme, precoders indicated by the first and second TPMIs/SRIs are applied to different layers, i.e., the block of vectors [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps179.jpg] and [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps180.jpg] according to the corresponding part in TS 38.214. 
· For STxMP PUSCH in SFN scheme, precoders indicated by the first and second TPMIs/SRIs are applied to same layers, i.e., the block of vector [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps177.jpg], according to the corresponding part in TS 38.214.
Notably, one may have concern that the above clarifications deviate from the “Note” in the previous agreement as follows [1].
	Agreement
For SDM and SFN STxMP operation:
· For codebook-based transmission, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
· For non-codebook based transmission, the UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
Note: No PUSCH precoder modification and/or PUSCH/SRS port re-indexing in the specification is expected. 
Adopt the following TP for 38.214:


For clarification, we think this concern is NOT existed in fact. Firstly, the above clarifications do NOT modify anything with regards to PUSCH precoder of STxMP SDM/SFN scheme. Instead, it is just to keep alignment with the description in TS 38.214. Second, the above does NOT touch anything of PUSCH/SRS port re-indexing, due to it is to correctly clarify the mapping between indicated precoders and PUSCH layers.
Proposal 1: Support to capture the following clarifications in TS 38.211 for precoding determination of single DCI based STxMP PUSCH in SDM/SFN scheme.
· For STxMP PUSCH in SDM scheme, precoders indicated by the first and second TPMIs/SRIs are applied to different layers, i.e., the block of vectors [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps179.jpg] and [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps180.jpg] according to the corresponding part in TS 38.214. 
· For STxMP PUSCH in SFN scheme, precoders indicated by the first and second TPMIs/SRIs are applied to same layers, i.e., the block of vector [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps177.jpg], according to the corresponding part in TS 38.214.
Conclusion
For the issue of precoding determination of STxMP SDM/SFN scheme as described in the current TS 38.211, we have the following observation and proposal:
Observation 1: According to the current description in TS 38.211, it leads to the incorrect precoding determination for single DCI based STxMP PUSCH in SDM/SFN scheme.
Proposal 1: Support to capture the following clarifications in TS 38.211 for precoding determination of single DCI based STxMP PUSCH transmission in SDM/SFN scheme.
· For STxMP PUSCH in SDM scheme, precoders indicated by the first and second TPMIs/SRIs are applied to different layers, i.e., the block of vectors [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps179.jpg] and [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps180.jpg] according to the corresponding part in TS 38.214. 
· For STxMP PUSCH in SFN scheme, precoders indicated by the first and second TPMIs/SRIs are applied to same layers, i.e., the block of vector [image: C:\Users\10262958\AppData\Local\Temp\ksohtml9324\wps177.jpg], according to the corresponding part in TS 38.214.
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