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1	Discussion
The proposed CR has been in the discussion for a few meetings for now, on every occasion all companies agreed a change is beneficial, yet we never managed to finalize the content of the CR. For facilitating the discussion, we provide in the next section the discussion background from RAN1#110b-e. In principle we agree with the FL assessment that: 1. We should focus first on the serving cell and let CA for later discussion, 2. The TCI state in this discussion is a valid TCI state and there is no problem from BAT perspective. Besides these two issues, we believe the CR we initially submitted is the simplest common denominator and hence we propose it for being agreed in this meeting as well. 
As captured in the draft CR R1-2212165 we propose the following:
	< Unchanged parts are omitted >
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…
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the latest in time DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication.
< Unchanged parts are omitted >




2	Discussion background from RAN1#110b-e 
[bookmark: _Ref525556233]Round 1 of discussion
FL note: Last meeting the above CR was quite stable, and let’s see whether we can approve above CR quickly.
Please provide company’s view in the table below.
· If not support, please clarify the reason why not to capture above.
	Company
	Comment

	Google
	If we consider the CA operation, UE may receive DCI from multiple CCs. In that case, how to count the “latest in time” for the DCIs received from multiple CCs?


	Ericsson
	Support

	ZTE
	We are fine in general. 

A short question for clarification: what’s difference if not having ‘latest in time’? Eitherway, the corresponding PUCCH with HARQ-ACK should be the same, right?

	Samsung
	I am afraid that this adds more ambiguity. When we say “latest in time”, is it the time of beam application, or the time of HARQ-ACK reply. If UE receives DCI A at time t1. It acknowledges DCI A at time t2 and the beam should be applied at time t3=t2+BAT. Now if the UE receives a second DCI at time t4, where t4 is less than t3, is that DCI considered the latest in time.
We sympathize the need for this change to make the specs clearer, maybe we can say:
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the latest in time DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. The UE applies the indicated TCIState or UL-TCIstate of the latest in time DCI that satisfies the  condition.


	QC
	Support in principle. However, the latest DCI may still have ambiguity. Is it based on the start or end of DCI, especially with DCI repetition? Therefore, we suggest to the following change, which is based on the start of DCI, e.g. UE obeys the DCI whose start is latest. 

information corresponding to the latest in time occasion across CCs with DCI carrying


	Google
	QC’s suggest may still have some problems. There can be multiple DCIs from the CCs at the same time. Maybe it can be revised as follows:

information corresponding to the latest in time occasion across CCs with DCI carrying, if there are multiple DCIs, the one in the CC the lowest ID is applied


	LG
	Similar understanding with ZTE

	Mod_v14
	@ZTE and LGE, it should be better if proponent companies can clarify this issue. From my perspective, if my understanding is correct, this CR is relevant to the case that the PUCCH is related to a list of DCI(s) carrying the respective indicated TCI state(s). Then, which TCI state should be assumed as a valid TCI state. If so, it is not relevant to BAT timeline at all.

Then, can we go with original version, and then for CA case, we may have a separate discussion? But of course, if supported by majority companies now, it is definitely good that we can make it done right now.


	Apple 
	We support the modification from Google, which seems more complete. 
The following wording is provided for consideration:  

information corresponding to the lowest CC ID in the latest in time occasion in which one or more DCIs carrying


	Mod_v18
	No update. Initially I thought that we only focused on the basic issue for a serving cell case (afraid that it may be over-designed), but it seems a lot of companies are interested in the CA case. Then let’s check the following two candidates. Look forward to any further inputs.


Option-1(from QC):

… information corresponding to the latest in time occasion across CCs with DCI carrying…

Option-2 (from Apple and Google)
… information corresponding to the lowest CC ID in the latest in time occasion in which one or more DCIs carrying…


	Spreadtrum
	Maybe we can go with original version firstly, and the CA case can be discussed further. But, two options in Mod_v18 is fine for us.

	vivo
	We are fine to finalize the issue with a complete solution. We suggest the follow wording, please check whether it is clearer.


When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI(s) carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State in the latest DCI occasion with the lowest CC ID is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication.

	CATT
	Either option in Mod_v18 is fine.



Round 2 of discussion

	Round 2

	Mod_v00
	Based on companies’ input, majority companies tend to clarify ‘the lowest CC ID’, and so let’s try to go with majority views (based on Apple and Google’s version).
· @vivo, thank you so much for your nice suggestion in the first round. If my understanding is correct, ‘the indicated TCI State in the latest DCI occasion with the lowest CC ID is different from the previously indicated one’ you highlighted may not be relevant to this discussion. 

----------------------------------------------------------------------------------------------
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the lowest CC ID in the latest occasion in which one or more DCIs carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication.
----------------------------------------------------------------------------------------------



	CATT
	Support

	Samsung
	Don’t support. “Lowest CC ID” seems to contradict with “The first slot and the BeamAppTime_r17 symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication.” If the CC with the lowest CC ID is not that with the smallest CC.

	Ericsson
	Support

	QC
	Support

	vivo
	Current wording is not very precise, “PUCCH with HARQ-ACK information corresponding to the lowest CC ID in the latest occasion”, the HARQ-ACK should be corresponding to DCI not the CC? correct me if I am wrong.

@Bo: I think our update in the last round express this issue in another way and did address the indicated TCI state in which DCI is applied when a HARQ-ACK corresponding to multiple DCIs. Please have a further check.

When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI(s) carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State in the latest DCI occasion with the lowest CC ID among the DCIs is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication.








