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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 


So, we discuss PUSCH/PUCCH reliability for blocking issue.
2 Discussion 
2.1  PUCCH, PUSCH reliability
Regarding PUCCH reliability, following agreement was made.

	Agreement
For multi-TRP PUCCH transmission schemes.  

· Support multi-TRP inter-slot repetition (Scheme 1)
· One PUCCH resource carries UCI, another PUCCH resource or the same PUCCH resource in another one or more slots carries a repetition of the UCI. 

· FFS: Number of repetitions

· Further study the support (one or both) of the following schemes

· Multi-TRP intra-slot beam hopping (Scheme 2)

· UCI is transmitted in one PUCCH resource in which different sets of symbols within the PUCCH resource have different beams.

· FFS: More than 2 beam hopping instances per PUCCH resource.

· Multi-TRP intra-slot repetition (Scheme 3)

· One PUCCH resource carries UCI, another PUCCH resource or the same PUCCH resource in another one or more sub-slots within a slot carries a repetition of the UCI. 

· Note1: whether to support two PUCCH resources or the same PUCCH resource with different beams for Scheme 1 and 3 to be discussed separately. 


For PUCCH reliability, the multi-beam has a bigger role compared to the repetition because the repetition using single beam cannot improve blocking issue. Therefore, the repetition should be spanned over multi-beams. Then, regarding intra and inter slot repetition, the inter slot repetition would cause long latency, for low latency scenario, the intra slot repetition would be required rather than inter slot repetition. In NR, there are several different use cases such as eMBB and URLLC. Then, there are various kind of beam conditions. For example, the quality of one beam is good with another beam is bad. So, flexible configuration of repetition and multi-beam utilization is required. Then we need to consider both long PUCCH and short PUCCH. For intra-slot repetition, short PUCCH is suitable because one contents of short PUCCH requires one OFDM symbol. So, short PUCCH is suitable for intra-slot repetition. Figure 1 shows an example for the flexible configurations. In the figure, two beams and up to 4 repetitions are used. Depending on beam quality, flexible repletion allocation on the beam can be configured. When beam switching occurs, one/some OFDM symbol gap(s) may be needed. The last OFDM Symbol of the repetition should be located on the last OFDM symbol in a slot.
Proposal 1: Support combination of multi-TRP intra-slot beam hopping (Scheme 2) and multi-TRP intra-slot repetition (Scheme 3)
In the previous meeting, multi-TRP inter-slot repletion (Scheme 1) was agreed. The scheme 1 has no beam hopping mechanism, which is very limited effect in terms of the reliability improvement. The scheme 2/ combination of scheme 2 and scheme 3 has beam hopping mechanism. So, the scheme 1 should reuse intra slot beam hopping mechanism. In short, inter slot repletion scheme should repeat a slot which has the beam hopping pattern or beam hopping and repletion pattern.
Proposal 2: The inter-slot repetition (Scheme 1) should reuse the same intra-slot beam hopping pattern and/or the same intra-slot repletion pattern.
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Figure 1 Example of flexible configuration of intra slot repetition and frequency hopping for short PUCCH
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Figure 2 Example of inter slot repetition reusing intra slot frequency hopping and repetition patter
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Support combination of multi-TRP intra-slot beam hopping (Scheme 2) and multi-TRP intra-slot repetition (Scheme 3)
Proposal 2: The inter-slot repetition (Scheme 1) should reuse the same intra-slot beam hopping pattern and/or the same intra-slot repletion pattern.
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