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1.	Introduction
This Way Forward is intended to facilitate the CR to 38.101-1[1] regarding FR1 UL MIMO and covers several points corresponding to the proposals introduced and discussed in the 1st round of RAN4 #103-e [2][3][4]. 

2.	Topics
2.1.	Decision related to “Proposal 1: The channel estimation should be determined based on DRMS REs with the option to use data symbols.” [2][3]
Based on the different comments received during the 1st Round, no company is really pushing for having data symbols (the benefits compare to DMRS REs only being dismal), also having options in requirement specifications is not a usual practice.
Candidate final proposal:
· Proposal 1: The channel estimation should be determined based on DRMS REs [only].
	Company
	Comments 

	Rohde & Schwarz
	Proposal 1 is agreeable to us.

	Qualcomm
	Agree

	Anritsu
	Agree

	
	


WF recommendation: Approve modified Proposal 1. (To be put highlighted in green if approved)

[bookmark: _Hlk103584309]2.2.	Decision related to “Proposal 2: The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink antenna connectors.” [2][3]
Based on the different comments received during the 1st Round, there is:
· Agreement about the TE performing CFO correction on a slot-by-slot basis.
· Not full agreement about the TE performing that using a common frequency correction at the two uplink antenna connectors.
· Justifications given in favour of proposal:
· “the common frequency estimation/correction is important so there is no/small CFO estimation measurement uncertainty when deriving the relative phase between two antenna connectors.”
· “We do not think using different frequencies of corrections for the two received signals is correct for a test that is design to measure relative phase. If different frequencies were used, the TE would introduce a phase ramp difference into the measurement proportional to difference in frequency corrections.”
· “both chains should have the same frequency error, so using a common frequency correction for both connectors seems the right way to go as least”
· Justifications given against proposal:
· “In case the frequency errors are different on both UL chains, this should be considered in the measurement, by applying the frequency error to the corresponding UL chain. If we would use a common frequency error, this would change the measurement result.”
Candidate proposal:
· Have a final discussion on the different justifications against or in favour of it if necessary.
· Proposal 2: The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink antenna connectors.
	[bookmark: _Hlk95723546]Company
	Comments 

	Rohde & Schwarz
	We are fine with using a common frequency error after further discussions. What value to use as common error may need further discussion. See proposal 3 below.

	Qualcomm
	Agree. For the sake of the requirement, a common CFO correction is necessary. 

	Anritsu
	Agree

	
	


[bookmark: _Hlk103586620]WF recommendation: Approve Proposal 2. (To be put highlighted in green if approved).

2.3.	Decision related to “Proposal 3: The common frequency correction should be calculated as the average of the signed frequency errors at the two uplink antenna connectors.” [2][3]
This proposal 3 is dependent on the agreement of proposal 2, the use of the average of the signed frequency errors at the two uplink antenna connectors should be a sensible choice in case proposal 2 is agreed.
Candidate proposal:
· Proposal 3: The common frequency correction should be calculated as the average of the signed frequency errors at the two uplink antenna connectors.
	Company
	Comments 

	Rohde & Schwarz
	We still don’t fully understand why it would be necessary to average the two antenna connectors, given that everybody seems to assume that the values should be identical anyways. Wouldn’t it then be enough to measure the frequency error on one connector and use that value for both? That would also be ok for us.
An additional point that we missed in first round, given that this is UL MIMO and frequency error should be measured per layer (see R4-2208579), I guess we would better replace “antenna connector” with “layers”.

	Qualcomm
	The standard does not need to prescribe how the common CFO is derived. From a requirements standpoint, a common CFO will not impact the results, no matter if it is average or derived from just one of the connectors.


	Anritsu
	Thanks Rohde & Schwarz and Qualcomm for your comment.
We agree it will not impact the results as long as the common CFO used (whatever how it is calculated) allows to perform correct channel estimation, so there is no need to put it in Annex G.

	Rohde & Schwarz
	Ok with the proposed solution by QC. A common CFO is used on both connectors, but the standard does not prescribe how to derive the CFO.


WF recommendation: Approve No agreement on Proposal 3. It has been decided that there no need to prescribe how the common frequency error correction is calculated.

2.4.	Decision related to “•	Proposal 4: The steps of the measurement method as described in section 2.3. of [2] should be documented in Annex G of the 38.101-1” [2][3]
2.4.1. Principle of having measurement steps defined in Annex G
The principle of having measurement steps defined in Annex G seems to be agreed from 1st Round discussion.
Candidate proposal:
· Proposal 4-1: The steps of the measurement method should be documented in Annex G of the 38.101-1, in a similar format as described in section 2.3 of [2].
	Company
	Comments 

	Rohde & Schwarz
	Agree with proposal 4-1.

	Qualcomm
	Agree, it is a good addition for readability and understanding

	Anritsu
	Agree

	
	


WF recommendation: Approve Proposal 4-1. (To be put highlighted in green if approved).

2.4.2. Type of averaging in the frequency domain
During the 1st Round discussion, it was highlighted that:
· using as proposed performing a quadratic mean of the slot relative phase errors for the different SCs would make impossible to get a negative value. 
· while the arithmetic mean for such a vector of slot relative phase errors as [100,75,50,25,0, -25, -50,-75,-100]° (corresponding to 9 subcarriers), would be 0° relative phase error.
Candidate proposal:
· Proposal 4-2: Perform the arithmetic average of the slot relative phase errors for each RB (12 SCs), all slot relative phase errors for each RB from the transmission bandwidth should respect the maximum difference of relative phase error of less than 40°.
	Company
	Comments 

	Rohde & Schwarz
	

	Qualcomm
	Agree

	Anritsu
	Agree
To Rohde & Schwarz: You have inserted a row in the “company comments” table but the field “comments” is empty, so you may have missed it.

	
	


WF recommendation: Approve Proposal 4-2. (To be put highlighted in green if approved).

2.4.3. Other comments on section 2.3 of [2] and revisions of corresponding Draft CR [4]
In addition of “company comments on the WFs should be written both in the email reflector and also the 2nd round summary per Chairman guidance”, could you please put in the table below any comment you may have on the Draft CR [4] (the final TDoc number is not yet determined [5]) as well as putting them in corresponding row of 1.5.2 CRs/TPs [3].

Candidate proposal:
· Proposal 4-3: The final revision of the Draft CR should be approved.
	Company
	Comments 

	Anritsu
	Please find here a possible revision of the related Draft CR (R4-2209150).

	
	

	
	

	
	


[bookmark: _GoBack]WF recommendation: Approve Proposal 4-3. (To be put highlighted in green if approved).
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