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Background
For time alignment error (TAE), the procedure to evaluate the TAE is to transmit on two ports. 
In LTE, TAE can be measured using the CRS because the CRS are transmitted on two ports. However, in NR, TX diversity is not supported in RAN1 as a transmission mode.
However, in the specifications TS 38.104, TS 38.141-1, and TS 38.141-2, there is description of “MIMO or TX diversity” as captured in the table below. 
Table 1. Subclauses with NR TX diversity
	Specification
	Affected Subclauses

	38.104
	6.5.3.1, 6.5.3.2, 9.6.3.1, 9.6.3.2, 9.6.3.3

	38.141-1
	6.5.4.1, 6.5.4.4.2, 6.5.4.5

	38.141-2
	6.6.4.1, 6.6.4.4.2, 6.6.4.5.1, 6.6.4.5.2

	37.105
	6.5.3?

	37.145-1
	6.5.3.1?, 6.5.3.4.2.4, 6.5.3.5.4, 

	38.145-2
	6.6.3.1?, 6.6.3.4.2.3?, 6.6.3.5.3

	NOTE: “?” mentions TX diversity but further check is needed)



The WF in [1] captured:
1) Remove any reference to TX diversity from test procedure
2) Replace TX diversity with TX polarization within the test procedure and test signals for TAE requirement could be DMRS within the same slot.
3) Keep TX diversity however use DMRS within the same slot in replacement of CRS0 and CRS1
4) Other options not precluded
In this meeting, several contributions draft CRs were provided to address the issue. However, there were no agreements.
During discussions, there were several approaches considered.
Discussion
Options discussed during AH:
· Option 1: TAE requirement testing Eliminate reference to TX diversity from specification
· Implement TAE testing using
· Option 1A: MIMO: Rank 2 transmission (in which CDM applied to the DMRS)
· Option 1B: Introduce CSI-RS
· Option 1C: Use DMRS of PDCCH and corresponding DMRS of PDSCH (after accounting for the time delay between the two symbols)
· Option 1D: implement CDM or FDM of DMRS to emulate TX diversity

Way forward
Remove “TX diversity” for core requirement and test procedure.
· CRs for TS 38.104 and TS 38.141-1/2 have reflected this change by removing “TX diversity” in the following CRs
· R4-1905126 draft CR TS 38.104 
· R4-1905124 / R4-1905125 draft CR TS 38.141-1/2


· Companies are encouraged to provide implementation details for: 
Option 1. Implement TAE testing using
· Option 1A: MIMO: Rank 2 transmission (in which CDM applied to the DMRS)
· Option 1D: implement CDM or FDM of DMRS to emulate TX diversity
Option 2. Introduce Tx polarization if supported for NR based specifications based on future work
· Analysis on how TX polarization can be applied to TAE testing is encouraged by companies prior to implementation of part of the TAE requirement
· Implement TAE testing using
· Option 2D: implement CDM or FDM of DMRS 
· Apply the same changes to NR parts in 37 series in next meeting
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