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Introduction
In the following, the issue raised by the following CR and suggested changes are summarized based on the views expressed in the contribution. Some questions and information are provided to facilitate discussion and decision.
	R1-1908344
	Intra-slot frequency hopping for short PUCCH

	Nokia, Nokia Shanghai Bell



Summary
Intra-slot frequency hopping for PUCCH format 0 and 1 (a.k.a. short PUCCH) is supported in Rel-15. The Cr states that in TS 38.211, it only mentions long PUCCH formats for intra-slot frequency hopping and hence the following clarification is needed in TS 38.211.
	[bookmark: _Toc11324482]6.3.2.1	General


The physical uplink control channel supports multiple formats as shown in Table 6.3.2.1-1. In case intra-slot frequency hopping is configured for PUCCH formats 1, 3, or 4 according to clause 9.2.1 of [5, TS38.213], the number of symbols in the first hop is given by  where  is the length of the PUCCH transmission in OFDM symbols. 
In case intra-slot frequency hopping is configured for PUCCH formats 0 or 2 with [image: ](nrofSymbols) = 2 according to clause 9.2.1 of [5, TS38.213], the first symbol is in the first hop, and the second symbol is in the second hop.

<Omitted Parts>


[bookmark: _Hlk16605008]
It is stated that without this CR, the symbols allocated to the first hop and to the second hop of the short PUCCH with intra-slot frequency hopping enabled are not defined for PUCCH formats 0 and 2.
Moreover,without this CR,not only there is inconsistency and ambiguity among specificaitons but also either the UE or the gNB might consider that intra-slot frequency hopping is not supported, and ignore the corresponding intra-slot frequency hopping parameters.

Discussion
Frequency hopping is definitely supported for all PUCCH formats. The question is that whether 38 series of specifications are clear enough such that the UE can determine the symbols allocated to the first hop and to the second hop in case of frequency hopping.

The CR company holds the opinion that the allocation is not clear due to lack of mentioning intra-slot frequency hopping, as opposed to PUCCH formats 1,3,4. Hence, the issue would be resolved by clarifying intra-slot frequency hopping for PUCCH formats 0 and 1.
From the feature lead perspective, although it is not directly stated in 38.211, the specifications are clear and the symbols for each hop can be determined by the UE. 
In general, the situation for long PUCCHs is different. For long PUCCHs, there is a need to mention intra-slot frequency hopping in 38.211because the number of symbols for the 1st and 2nd hops are determined based on the rule specified in 38.211. For shot PUCCHs, each hop has one symbol. 
The details are explained in the following:
· 38.211 describes sequence generation of 2 symbols PUCCH. The number of symbols in the sequence is double of number of REs in one symbol.
· For Mapping to physical resources, the location of PRBs for 1st hop and 2nd hop is used which are obtained from 38.213.
· 38.213 describes that the index of 1st and 2nd hops are provided by higher layer as referenced to 38.331.
· 38.331 clearly states that the second hop is only applicable if intra-frequency hopping is enabled. 

	38.211, section 6.3.2.3
[bookmark: _Toc4163685]6.3.2.3            PUCCH format 0
[bookmark: _Toc4163686]6.3.2.3.1              Sequence generation
The sequence [image: cid:image041.png@01D55209.02AD9010] shall be generated according to
[image: cid:image046.png@01D55209.02AD9010]
where  is given by clause 6.3.2.2 with [image: cid:image050.png@01D55209.02AD9010] depending on the information to be transmitted according to subclause 9.2 of [5, TS 38.213].
[bookmark: _Toc4163687]6.3.2.3.2              Mapping to physical resources
The sequence [image: cid:image041.png@01D55209.02AD9010] shall be multiplied with the amplitude scaling factor [image: cid:image052.png@01D55209.02AD9010] in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with [image: cid:image054.png@01D55209.02AD9010] to resource elements  assigned for transmission according to subclause 9.2.1 of [5, TS 38.213] in increasing order of first the index [image: cid:image059.png@01D55209.02AD9010] over the assigned physical resources, and then the index [image: cid:image061.png@01D55209.02AD9010] on antenna port [image: cid:image063.png@01D55209.02AD9010]. 

	38.213, section 9.2.1
A PUCCH resource includes the following parameters:
-     a PUCCH resource index provided by pucch-ResourceId
-     an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB
-     an index of the first PRB after frequency hopping by secondHopPRB;
-     an indication for intra-slot frequency hopping by intraSlotFrequencyHopping
-     a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format

	38.331, section 6.3.2 (PUCCH-Config)
secondHopPRB
Index of first PRB after frequency hopping (for second hop) of PUCCH. This value is applicable for intra-slot frequency hopping. See TS 38.213 [13], clause 9.2.1.



It was discussed whether the specifications are clear or not with respect to defining the symbols allocated to the 1st and 2nd hop of a short PUCCH when intra-slot frequency hopping is enabled. Most of the companies hold the opinion that specifications are clear. Some companies are in favor of having a clarification in chairman notes, but the CR company prefers to update the CR including the consequences of not implementing the CR.
The issue was further discussed in the follow-up official offline discussion and a consensus reached to capture the change in an alignment CR. The CR company provided a draft CR on the email reflector to be capture in an alignment CR. Companies were requested to review and comment if there is any issue. No comment was raised.
Offline consensus:
· [bookmark: _GoBack]Adopt the attached draft CR as an alignment CR 
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