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Introduction
This contribution considers a remaining correction for full power UL MIMO on how to resolve ambiguity in the specification on inter-port coherence.
[bookmark: _Ref32339714]Discussion & Text Proposals
Mode 1 port coherence ambiguity
[bookmark: _GoBack]Partially coherent operation was agreed for Mode 1 in RAN1#98bis as shown below, but with an FFS on whether a clarification is needed on which port pairs are coherent.  This issue is as yet unresolved, and was identified as Issue #9 in RAN1#100bis-e [1], and left for discussion in later meetings [2], but has not since been resolved.
Agreement
For full power uplink transmission Mode 1, 4TX partial-coherent, the new codebook subset includes
· Rank1(CP-OFDM): TPMI = 12,13,14,15 
· Rank1(DFT-s-OFDM): TPMI = 12,13,14,15
· FFS: TPMI=16, 17, 18, 19
· FFS: Whether clarification on which port pairs are coherent is needed
While port pairs 0,2 and 1,3 are non-coherent in partially coherent operation in Rel-15, the Rel-15 specifications do not directly define which port pairs are coherent and non-coherent.  This is not necessary, since the TPMI subsets used for partially coherent operation have zero precoder values on non-coherent ports, and so the gNB can apply the partially coherent TPMIs to the estimated channel for each antenna port to derive the effective channel for the PUSCH.  However, Mode 1 uses unit magnitude TPMIs on both the coherent and non-coherent ports.  Since the UE will be capable of maintaining phase only on the coherent ports, if the gNB simply applies the precoders to the measured SRS ports, the non-coherent ports will not combine according to the precoder.  Using transparent CDD may help by averaging the combined power over the non-coherent ports, but sufficiently large bandwidth allocations are needed to allow for this averaging.  In these and other cases where CDD is ineffective, the gNB will not be able to determine the received power per layer accurately.  Such cases can be compensated for by knowing which ports are coherent and which are not.  The gNB can use the precoder directly on the coherent ports and assume that a random phase is used on the non-coherent ports to derive the power spectral density of the combined signal.
Observations:
· Mode 1 partially coherent TPMIs do not have zero magnitude precoder elements, and so it is unclear which ports are non-coherent.
· Applying the partially coherent TPMIs directly to channel estimates may result in inaccurate PUSCH layer power estimates
· Port pairs 0,2 and 1,3 support partially coherent operation in Rel-15
It is relatively straightforward to correct this port coherence ambiguity for Mode 1, as shown in [3].  While the port coherence ambiguity may not be as unclear in the non-coherent case, since there is no specific need for the gNB to treat different antenna ports differently, we think it is fine to also clarify non-coherent operation.  Therefore, we are fine with the text proposal in [3] or something similar.
Proposal:
· As a first priority, specify that a UE configured for partially coherent operation in full power Mode 1 is not expected to maintain relative phase between ports 0 and 2 nor between ports 1 and 3
· As a second priority, specify that a UE configured for noncoherent operation in full power Mode 1 is not expected to maintain phase coherence among any of its ports.
Conclusion
This contribution has considered a remaining correction for full power UL MIMO on how to resolve ambiguity in the specification on inter-port coherence.  Given the discussion and observations in the paper, we make the following proposals:
Proposal:
· As a first priority, specify that a UE configured for partially coherent operation in full power Mode 1 is not expected to maintain relative phase between ports 0 and 2 nor between ports 1 and 3
· As a second priority, specify that a UE configured for noncoherent operation in full power Mode 1 is not expected to maintain phase coherence among any of its ports.
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