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1	Introduction
When the UE is configured with a single-symbol PUCCH, the specification leaves the following room for interpretation that may lead to IoDT issues.
2	Background
The “pucch-F0-2WithoutFH “capability indicates whether the UE supports transmission of a PUCCH format 0 or 2 without frequency hopping, but the relationship between single-symbol PUCCH and intra-slot frequency hopping in general, and this capability in particular is currently ambiguous.. 
-	When included, the UE does not support PUCCH formats 0 and 2 without frequency hopping. 
-	When not included, the UE supports the PUCCH formats 0 and 2 without frequency hopping. 
When the UE is configured with a single-symbol PUCCH, the specification leaves the following room for interpretation that may lead to IoDT issues:
-	Case 1: If the network configures the UE with a single symbol PUCCH resource that includes intra-slot frequency hopping, is that a valid configuration or is the UE allowed to reject such an RRC configuration? There is no functional reason to reject the configuration, but it may appear illogical to include FH configuration with 1-symbol PUCCH.
-	Case 2: If the network configures the UE with a single symbol PUCCH resource that does not include intra-slot frequency hopping, is that a valid configuration for the UE not supporting PUCCH format 0/2 without frequency hopping, or is such a UE allowed to reject such an RRC configuration? There is no functional reason to reject the configuration, but it may appear illogical NOT to include FH configuration with the PUCCH configuration when the UE does not support PUCCH format 0/2 without FH.
If both cases would be considered as a valid reason to reject the configuration, the UE not supporting PUCCH format 0/2 would always reject the single-symbol PUCCH configuration – something that the UE is not allowed to do, given that the PUCCH format 0/2 (with FH) is a mandatory feature with no capability indication.
In Table 2-1, the cases marked in GREEN indicate the contradictory behavior from the UE.
	UE support for F0/2
	RRC config includes FH
	UE rejects RRC config?

	With and without FH
	Yes
	Case 1 reject

	With and without FH
	No
	OK

	With FH only
	Yes
	Case 1 reject

	With FH only
	No
	Case 2 reject

	
	
	

	Table 2-1: Truth table showing the possible combinations.

Case 1 reject: Network provided the UE with a FH config with 1-symbol PUCCH, but the UE considers receiving the FH configuration with 1-symbol PUCCH illogical. 

	Case 2 reject: Network did not provide the UE with a FH config but configured 1-symbol PUCCH for UE that does not support F0/F2 w/o FH, but the UE considers not receiving the FH configuration with 1-symbol PUCCH illogical.


Observation 1: Looking at Case 1 and Case 2 reject behaviours, network cannot seem to configure 1-symbol PUCCH (even though the specification supports it).
3	Proposal
A specification change to TS 38.331 is needed and illustrated as follows. Note that there are two different changes needed to the TS 38.331 to ensure both Case 1 and Case 2 are covered.
[image: ]
4	Conclusion
This document clarifies the case that the UE must always accept the single-symbol PUCCH format 0/2 configuration, regardless of its support for the format 0/2 without FH, and regardless of whether or not the FH configuration was present, i.e. the UE shall not reject the RRC configuration.
The following is proposed in TS 38.331 to resolve the matter.
	PUCCH-format0 and PUCCH-format2 field descriptions

	nrofSymbols 
If value 1 is configured, the UE shall ignore intra-slot frequency hopping configuration if provided (i.e. the fields intraSlotFrequencyHopping and secondHopPRB) for the given PUCCH resource and does not reject a configuration wherein the intra-slot frequency hopping configuration is not provided.






image1.png
Single symbol PUCCH | ves

Case 1 reject
" X | with and without FH__|
configuration

oK
With FH only -
With FH only .

If value 1 is configured,





