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Introduction
In RAN4#110, an LS has been received in [1] in which RAN1 has provided some agreements in the port mapping for 8Tx cases and ask RAN4 to consider those agreements in defining relative phase and power error requirements. 
In this contribution, a brief analysis was provided a draft LS reply has been provided in [3]. 
Discussion
In RAN4#110, the following agreements for uplink MIMO precoding for 8Tx UEs have been received in [1]:

	Agreement
Adopt the following text proposals to TS 38.211 and TS 38.214.
· Reason for change: The current specifications in TS 38.211 and TS 38.214 do not clearly describe the relationship between codebook1, codebook2, codebook3, codebook4 and antenna port groups.
· Summary of change: Addition of four columns to the existing Table 6.3.1.5-8
· Consequences if not approved: Unclear association of antenna ports to antenna port groups.
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
Table 6.3.1.5-8: The port mapping function  for transmission using 8 antenna ports.
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-------------------------------------------Unchanged parts are omitted-------------------------------------------




Agreement
· Adopt the following text proposal to TS 38.214.
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, requirements for coherent UL MIMO in [38.101-1] and [38.101-2] apply within an antenna port group.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



· Send an LS to RAN4 that RAN1 assumes RAN4 will define the relative phase and power error requirements within the port groups for 8TX UEs. 



The main contents are new ways of defining 8Tx precoding matrices into multiple cases to differentiate the partial coherent cases. E.g., for codebook1, all the 8 antennas belong to Antenna port group 0, and means that all the antennas are coherent. For codebook 2 and 3, there are 4 and 2 antennas in each antenna port group, and the coherence can only be maintained within any given group. For Codebook4, since each antenna port group consists of only one antenna port, basically this is a non-coherent case between any two carriers.
It should be noted that for existing cases such as 4Tx precoding matrices, there is also an implicit way to reflect this kind of coherence relationship between antenna ports. Take single layer transmission for 4Tx as an example, the precoding matrix definition from [2] is copied here:
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It can be seen that the precoders, some of them have different number of zero(s) in the precoder, and only those ports which corresponds to non-zero numbers would actually take part in the precoding process. Those ports implicitly belong to a “antenna port group” which satisfies coherence requirements.
Observation 1: The new agreements for 8Tx provide a clearer picture of the coherence/ partial coherence definitions compared to current implicit definition in RAN1.
It seems that defining those requirements for 8Tx is reasonable and straight forward for RAN4. However, it should be noted that RAN4 currently do not have 8Tx requirements yet, and a dedicated WI scope is needed before any solid conclusions can be drawn on tentative RAN4 requirements. It is proposed to reply in this line to RAN1.
Observation 2: RAN4 does not have 8Tx requirements yet.
Based on the previous situation, the following proposal is provided: 
Proposal 1: Reply to RAN1 that RAN4 would consider defining requirements considering the agreements when 8Tx work start as a WI scope.

In addition, for the following agreements in RAN1:
According to the configured CodebookType, requirements for coherent UL MIMO in [38.101-1] and [38.101-2] apply within an antenna port group.

It should be noted that the coherence requirements are only defined for FR1 in RAN4. The implementation and testing method are totally different for FR2, and RAN4 does not have such requirements in 38.101-2 which is for FR2.
Observation 3: RAN4 only defined coherence requirements for FR1 which is in 38.101-1.
It is highly likely that 38.101-2 would still not be impacted even if 8Tx requirements introduced, so it is proposed not to consider referencing 38.101-2 in RAN1 specification for this issue.
Proposal 2: Reply to RAN1 that 38.101-2 is not likely to have this requirement.

Conclusion
In this paper, a brief analysis was provided, and the following observations and proposals are provided:

Observation 1: The new agreements for 8Tx provide a clearer picture of the coherence/ partial coherence definitions compared to current implicit definition in RAN1.
Observation 2: RAN4 does not have 8Tx requirements yet.
Proposal 1: Reply to RAN1 that RAN4 would consider defining requirements considering the agreements when 8Tx work start as a WI scope.

Observation 3: RAN4 only defined coherence requirements for FR1 which is in 38.101-1.
Proposal 2: Reply to RAN1 that 38.101-2 is not likely to have this requirement.

A draft LS reply has been provided in [3].
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Table 6.3.1.5-2: Precoding matrix 7 for single-layer transmission using four antenna ports
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