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1 Introduction
In RAN#92bis, many of the design of long-PUCCH is completed. However, there are still few remaining issues to be resolved/clarified.

· Configuration of multi-slot PUCCH among different PUCCH formats
· The order of multi-CSI PUCCH

This contribution clarifies/discusses these aspects.

2 Configuration of multi-slot PUCCH among different PUCCH formats
Multi-slot PUCCH is supported in NR, and “number of slot” of multi-slot PUCCH is configured by PUCCH format perspective. Multi-slot PUCCH is only applicable to long-PUCCH, and hence there are three independent RRC parameters “nrofSlots (number of slots)” for each PUCCH format of long-PUCCH. This provides flexibility for NW to configure different values of nrofSlots for different PUCCH format. So far, there is no scenario raised yet, which benefit from such flexibility. However, there are many design details left unresolved to support such flexibility. For example, as shown in Figure 1, there are three different higher layer configs regarding to nrofSlots of long-PUCCH. There is overlap between PUCCH of A/N only (ex : 2bits) and PUCCH (PUCCH format 4) of P-CSI (ex:19bits), and therefore an updated PUCCH resource (PUCCH format 3) is chosen from Set 2 of PUCCH resource sets. In config 1 or config 2, same nrofSlots value is configured for all PUCCH formats, and these two scenarios are simple and there is no issue found yet. However, in config 3, different nrofSlots values are configured for PUCCH formats, and additional specification is necessary to address all unresolved scenarios. Since multi-slot PUCCH is mainly designed for coverage enhancement, the reasonable config is to set all long-PUCCH formats by the same value for parameter “nrofSlots”

Proposal #1: UE expects the same configured value for nrofSlots among different PUCCH formats.

· nrofSlots : higher layer parameter regarding to the number of slot for multi-slot PUCCH
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Figure 1. Examples of different config of multi-slot PUCCH
3 The order of multi-CSI PUCCH
Up to two PUCCH resources can be configured as multi-CSI PUCCH to carrying more than one P/SP-CSI reporting at one time. When two resources are configured, the general idea is to use the PUCCH resource with smaller capacity if it carry all UCIs. Therefore, in Section 9.2.5.2 of 38.213, it says the resources are at first indexed according to an ascending order for the product of ooxx…
-
if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with 
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 PUCCH resources for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Subclause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order 
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, and configured code rate 
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Intuitively, it does not make sense for NW to configure two PUCCH resources with the same product of ooxx…. If that happens, UE has no idea which one to be chosen for transmission. Therefore

Proposal #2: UE does not expect to be configured with two multi-CSI-PUCCHs with the same product of a number of corresponding REs, modulation order 
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 , and configured code rate 
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4 Conclusion
After examining some remaining issues, we have the below proposals :

Proposal #1: UE expects the same configured value for nrofSlots among different PUCCH formats.

· nrofSlots : higher layer parameter regarding to the number of slot for multi-slot PUCCH

Proposal #2: UE does not expect to be configured with two multi-CSI-PUCCHs with the same product of a number of corresponding REs, modulation order 
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