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1. Introduction
The following in Section 2 and Section 3 is assigned for discussion on maintenance on normal and editorial issues of Rel-17 Multi-Beam. Please provide your comments in corresponding sections.
2. Summary of normal issues 
Issue 1-2 Draft CR on more than one indicated TCI state for unified TCI framework in TS38.214 (R1-2309547, R1-2309548)
Current TS 38.214 doesn’t exclude the case that more than one indicated TCI state which can be applied after a same application timing, and there is no description on which one of the more than one indicated TCI state should be applied, and the discussion can be found in [R1-2309545]. Then, there are two candidates for handling the above-mentioned cases:
· Option-1: It is precluded that more than one indicated TCI state(s) are available to be applied after a same application timing (R1-2309547)
----------------------------------------------------------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated TCI-State and/or TCI-UL-State should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and the UE is not expected to receive more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State or TCI-UL-State that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
<Unchanged part omitted>
----------------------------------------------------------------------------------------------

· Option-2: Specify one indicated TCI state in a latest DCI in time will be applied if there is more than one indicated TCI state which can be applied after a same application timing (R1-2309548)
----------------------------------------------------------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated TCI-State and/or TCI-UL-State should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state corresponding to the latest DCI in time is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State or TCI-UL-State that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
<Unchanged part omitted>
----------------------------------------------------------------------------------------------

Please provide company’s view in the table below.
	Company
	Comment

	Mod_V00
	FL note: As clarified in R1-2309545, there may be multiple DCIs corresponding to a same PUCCH or PUSCH with HARQ-ACK, but then the multiple DCIs indicate different TCI states. In technical, the above issue is valid in the current spec.  

Please provide your views for this issue, and then do you have any further views on the draft CRs (which option is preferred?), if identifying the essentiality from your side.

	Docomo
	In TDD or CA, one PUCCH/PUSCH can contain multiple bits of HARQ-ACK corresponds to multiple scheduled PDSCHs. So, the issue is valid. However, text in Opt.1 is not clear, and we don’t support it.
We are fine with direction of Opt.2. However, we should select the last DCI with having positive HARQ-ACK value, based on the previous agreements.

	Google
	We think the key problem is the TCI indication in CA case. If UE receives multiple DCI with different TCI indication at the same time, what should be the UE behavior. We suggest adding the following sentence.

and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state corresponding to the latest DCI in time is applied, and when the UE receives multiple DCIs at the same time in different CCs, the UE applies the TCI state indicated by the DCI in a CC with lowest CC index.

	NEC
	We are fine with either way, as long as the issue can be solved.

	Nokia
	Maybe option 2 can be considered as a starting point in the discussion

	Samsung
	This can be handled by network implementation to ensure that all TCI states in DCI acknowledged at the same time have the same value.

	Mod_V08
	Based on above input, companies’ views are still diverged, and it will be brought into the online discussion. 

	Round-2 

	Mod_V00
	After some offline discussion, several companies have concerns on Option-2, and then may be flexible for Option-1 but with the following update as highlighted. Let’s use the following as a starting point for second round discussion. 

----------------------------------------------------------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated TCI-State and/or TCI-UL-State should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and the UE is not expected to receive different indicated TCI-State and/or TCI-UL-State for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State or TCI-UL-State that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
<Unchanged part omitted>
----------------------------------------------------------------------------------------------



	Ericsson
	We do not support the proposal: then it’s better to leave it to UE implementation. We would be fine to explore a solution based on opt2.

We note that this issue was discussed in RAN1#110bis-e, with a solution similar to opt2. 

	QC
	Not support either option. This case can be avoided by gNB implementation with different PUCCHs for the two DCIs. Non-essential

	NEC
	@QC, not only for same PUCCH feedback corresponding to two DCIs, the issue also exists in case of different PUCCHs corresponding to two DCIs. As the application timing for indicated TCI state is based on “from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH”, and the  can be {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336} based on UE capability. So with  value {1,2,4,7}, there are cases that a first PUCCH (in the last several symbols) in a first slot, and a second PUCCH (in the beginning of several symbols) in a second slot, and based on the condition, leading to a same slot for application timing of the two indicated TCI states. An example can be found in following figure. 


And the interval between DCI to HARQ feedback can be much difference, for example, the first PUCCH corresponding to DCI tens of slots ago, while second PUCCH corresponding to a later DCI, where network would like to update a new TCI state. So we don’t think this issue is not essential.
So we also prefer to solve this issue, based on option 2, and we also agree with DoCoMo’s update.
	5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated TCI-State and/or TCI-UL-State should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State or TCI-UL-State that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
<Unchanged part omitted>






	Samsung
	This is a non-essential issue. As mentioned before, the network can ensure that indicated TCI state in DCIs that correspond to the same beam application time are the same. If not the same, the behavior can be left up to UE’s implemention.

	Docomo
	The updated TP is not essential to be supported. The same issue exists PRI field indication of multiple DCIs to indicate one PUCCH resource with multi-HARQ ACK bits. The spec. does not define which DCI is used for PUCCH resource determination, which means gNB should ensure the same PRI field for all PUCCH resources, or it is up to UE implementation which DCI is used for PUCCH resource determination. So, we think the updated TP is not necessary.

	Mod_V06
	Based on above input, companies’ views are still diverged, and it will be brought into the online discussion. 

	
	


3. Conclusion
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