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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 and default combination
104e meeting
	Agreement
Further study following aspects related to beam mapping and default behaviors for multi-TRP PUCCH/PUSCH schemes,  

· Whether enhancements needed on beam mapping in case of PUCCH/PUSCH dropping due to invalid UL symbols

· Whether frequency hopping is performed among the repetitions with the same beam

· Whether defining default beam for PUSCH is needed when PUSCH scheduled by DCI format 0_0 when two spatial relation info’s are configured for a PUCCH resource




Based on above agreement, default beam for PUSCH was discussed in the previous meeting. RAN1 discussed the case of whether the PUCCH with lowest ID has two spatial info and default is needed. The discussion included only beam aspect. We think that beam aspect and repetition aspect for PUCCH/PUSCH should be discussed together.
104e meeting
	Agreement
For s-DCI based multi-TRP PUSCH repetition Type A and B, support transmitting A-CSI on the first PUSCH repetition corresponding to the first beam and the first PUSCH repetition corresponding to the second beam when there is no TB carried in the PUSCH. 

· The UE assumes that the number of repetitions is 2 regardless of the indicated number of repetitions. 

· The UE is expected to follow the above operation for transmitting A-CSI on two PUSCH repetitions only if 

· For PUSCH repetition Type B, the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, respectively (no segmentation). 

· For PUSCH repetition Type A and B, UCIs other than the A-CSI are not multiplexed on any of the two PUSCH repetitions.

· When the UE does not follow the above operation, UE transmits A-CSI only on the first PUSCH repetition similar to Rel. 15/16.

· Note: The scheduling offset for the first A-CSI should meet the Z and Z’ requirement




The above agreement was made for default number of repetition for the special case where there is no TB carried in the PUSCH. That was prepared for limited case. We think default beam and default repetition combination should be prepared for  more general cases.
To reduce UE side implementation efforts with dynamic 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.
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
	2
	2

	2
	4
	4

	3
	8
	8

	4
	2(4)
	4(2)

	5
	2(8)
	8(2)

	6
	4(8)
	8(4)


Proposal 1: Support restricted beam and repetition combinations for PUCCH multi-TRP transmission in Scheme 1.
104 e-meeting

	Agreement 2.5
Confirm the working assumption with removing brackets on [consecutive] and adding UE capability.

· For PUCCH reliability enhancement, support multi-TRP intra-slot repetition (Scheme 3) for all PUCCH formats.

· The same PUCCH resource carrying UCI is repeated for X = 2 [consecutive] sub-slots within a slot. 

· Refer the design details related to sub-slot configurations (e.g. other values of X) to Rel-17 eIIoT

· Note1: The decision of supporting scheme 3 is only applicable for multi-TRP operation.

· This feature is optional. 




As for Scheme 3, the above agreement was made. As similar to Scheme1, to reduce UE side implementation efforts with dynamic indication of the repetitions and beams for PUCCH, the beam and repetition combinations should be restricted to small number of combinations. Following table 2 is an example.

Table 2 example of restricted beam and repetition combinations for intra-slot repetition (Scheme3)
	Patterns
	Repetition in Beam 1
	Repetition in Beam 2

	1
	1
	1

	2
	2
	1

	3
	1
	2

	4
	2
	2


Proposal 2: Support restricted beam and repetition combinations for PUCCH multi-TRP transmission in Scheme 3.
Then, we think that the mechanism of  default combination of beam and repetition is beneficial for UE from UE simple implementation perspective. In addition to conventional default beam behavior ,  default beam and repletion combination should be discussed.
Proposal 3: Specify default mechanism of beam and repetition combinations.

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 combinations for PUCCH multi-TRP transmission in Scheme 3.

Proposal 3: Specify default mechanism of beam and repetition combinations.
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