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1. Introduction

In this contribution, the open options on test metrics for UCI on PUSCH [1] is discussed:
Furthermore, the discussion on the possible issue with the currently defined UCI (CSI only) on PUCCH test cases is also presented. 
2. Discussion
2.1 Test metrics and UCI parameters for UCI on PUSCH
In the current TS 38.104 [2], the UCI BLER has been defined as “The UCI block error probability (BLER) is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.” for PUCCH. Assuming the same definition is to be applied to Option 1:  UCI BLER with CSI for UCI on PUSCH. The test metric for UCI BLER could then be expressed as:
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where:

Ecsi-1 = [ecsi-1-t0, ecsi-1-t1, …, ecsi-1-tN] and Ecsi-2 = [ecsi-2-t0, ecsi-2-t1, …, ecsi-2-tN] denote the error vectors indicating whether the code block with CSI part 1 and CSI part 2, respectively, is received with error at time tn where [image: image3.png]


;
Bcsi-1 = [bcsi-1-t0, bcsi-1-t1, …, bcsi-1-tN] and Bcsi-2 = [bcsi-2-t0, bcsi-2-t1, …, bcsi-2-tN] denote the code block vectors indicating whether code block with CSI part1 and CSI part 2, receptively, is transmitted at time tn.
In most cases, to decode CSI part 2 with certain confident level, it has a prerequisite that CSI part 1 is decoded correctly to provide reliable information. However, from the equation above, it is difficult to quantify the performance in decoding CSI part 1 information (as shown in Figure 1). Furthermore, CSI part 1 has other information such CQI report that would affect the subsequent decision making that may affect BS’s overall performance. If performance for UCI (CSI only) on PUSCH is measured based on the equation above, it would be difficult to judge how well would a BS perform in the relevant area.
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Figure 1. Relation between UCI BLER, CSI part 1 BLER and CSI part 2 BLER.

Proposal 1: To guarantee the performance in decoding respective CSI part 1 and CSI part 2 information, option 2 test metrics (0.1% CSI part 1 BLER, 1% CSI part 2 BLER UCI) is preferable for UCI on PUSCH.

The purpose of defining separate performance for CSI part 1 BLER and CSI part 2 BLER proposed in options 2 also enables BS vendors to measure the decoding capability in decoding each part of the CSI information (i.e. CSI part 1 and CSI part 2). To better illustrate the purpose, it is proposed not to count CSI part 1 blocks with errors in CSI part 2 BLER statistics. As CSI part 1 BLER could be dominant, by including CSI part 1 blocks with errors in CSI part 2 BLER statistics, it would obscure the performance in decoding CSI part 2 information.
Proposal 2: CSI part 2 BLER should only include CSI part 2 blocks with errors in the statistic to better illustrate the performance in decoding CSI part information. Furthermore, it is proposed to define CSI part 1 BLER and CSI part 2 BLER as:

BLERcsi-1 = ∑[Ecsi-1] / ∑[Bcsi-1],

 
BLERcsi-2 = ∑[Ecsi-2] / ∑[Bcsi-2].
Proposal 3: Consider explicitly defining equations for UCI BLER, CSI part 1 BLER and CSI part 2 BLER in TS 38.104 [2].

Proposal 4: Accept tentatively agreed UCI payload given in [1].
2.2 UCI on PUCCH

Currently, there is no distinction of how UCI on PUCCH should be distributed across CSI part 1 and CSI part 2 for the PUCCH UCI BLER test cases [3]. Depending on how the payloads are distributed to different CSI parts. The overall UCI on PUCCH performance might be not serving its purpose and the BLER performance might be easily met by changing payload sizes in different CSI parts. This might also result in different decoders being tested by different BS vendors.
Proposal 5: Consider explicitly defining UCI CSI part 1 and CSI part 2 payload sizes for UCI BLER test cases for PUCCH.
3. Conclusion

In this contribution, we present our views on the test metric options, UCI parameters for UCI on PUSCH and the possible problem with the current UCI BLER test cases for PUCCH with the following proposals:
Proposal 1: To guarantee the performance in decoding respective CSI part 1 and CSI part 2 information, option 2 test metrics (0.1% CSI part 1 BLER, 1% CSI part 2 BLER UCI) is preferable for UCI on PUSCH.
Proposal 2: CSI part 2 BLER should only include CSI part 2 blocks with errors in the statistic to better illustrate the performance in decoding CSI part 2 information. Furthermore, it is proposed to define CSI part 1 BLER and CSI part 2 BLER as: 

BLERcsi-1 = ∑[Ecsi-1] / ∑[Bcsi-1],

 
BLERcsi-2 = ∑[Ecsi-2] / ∑[Bcsi-2].

Proposal 3: Consider explicitly defining equations for UCI BLER, CSI part 1 BLER and CSI part 2 BLER in TS 38.104 [2].

Proposal 4: Accept tentatively agreed UCI payload given in [1].

Proposal 5: Consider explicitly defining UCI CSI part 1 and CSI part 2 payload sizes for UCI BLER test cases for PUCCH.
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Test metric:


Option 1: 1% BLER of UCI with CSI


Option 2: 0.1% BLER of UCI with CSI part 1, 1% BLER UCI with CSI part 2


UCI parameters:


Number of payload:


- 7 bits (part1=5bits, part2=2bits)


- One more payload size need to be added:


	- Option 1: [40] bits (part 1 = 20 bits, part 2 = 20 bits)


	- Other options are not precluded
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