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1 Introduction
We think that for following part of the WID corresponding to the agenda item.
	A part of the WID [1]
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 


We discuss PUCCH reliability for blocking issue.
2 Discussion 
2.1  Restricted beam and repetition combinations
104e meeting
	Agreement
For M-TRP PUCCH scheme 1, 

· For PUCCH formats 1/3/4, values for the total number of repetitions at least contain values 2, 4, and 8.  

· FFS: maximum repetition number can be extended to 16.

· For PUCCH formats 0/2, the total number of repetitions at least contain 2.  

· FFS: other values.

· RRC configured number of slots (repetitions) are applied across both TRPs (e.g if the number of repetitions given by nrofSlots in PUCCH-config is 8, per TRP limit is 4). 




The above agreement was made for number of repetition for PUCCH scheme 1. We think default beam and default repetition combination should be prepared for  more general cases. To reduce UE side implementation efforts with indication of the repetitions and beams for PUCCH/PUSCH, the beam and repetition combinations should be restricted to small number of combinations. Following table 1 is an example for the restricted combinations. For the case where the channel qualities to a TRP is different from one to the other TRP, the unequal combinations should be supported. 
Table 1 example of restricted beam and repetition combinations for PUCCH formats 1/3/4
	Patterns
	Repetition in Beam 1
	Repetition in Beam 2

	1(max repletion=2)
	1
	1

	2(max repletion=2)
	2(0)
	0(2)

	4(max repletion=4)
	2
	2

	5(max repletion=4)
	4(0)
	0(4)

	6(max repletion=4)
	3(1)
	1(3)

	7(max repletion=8)
	4
	4

	8(max repletion=8)
	8(0)
	0(8)

	9(max repletion=8)
	6(2)
	2(6)


Proposal 1: Support restricted beam and repetition combinations for PUCCH multi-TRP transmission in Scheme 1.
Proposal 2: Support restricted beam and repetition combination includes unequal repetition.
2.2  Restricted beam and repetition combinations
In 106e-meeting, following agreement was made.
	Agreement
On the number of SRS resource configured in the two SRS resource sets, select one of the following alternatives, 

· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. 
· Alt.2: Support different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. The first SRS resource set always have the same or larger number of SRS resources than the second SRS resources set.

· The bit width of the 1st SRI field is determined based on the first SRS resource set

· FFS: How to interpret “SRI field is present or not present”

· Alt.3: Support different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. The first SRS resource set always have the smaller, same or larger number of SRS resources than the second SRS resources set.

· The bit width of the 1st SRI field is determined based on maximum number of SRS resources among two resource sets

· FFS: How to interpret “SRI field is present or not present”




The channel conditions for different TRPs would be different. So, Al1.1 is too restrictive. Compared to Alt2, Alt3 has more flexible configuration capability.
Proposal 3: Support Alt.3 for different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition.
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Support restricted beam and repetition combinations for PUCCH multi-TRP transmission in Scheme 1.
Proposal 2: Support restricted beam and repetition combination includes unequal repetition.
Proposal 3: Support Alt.3 for different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition.
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