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[bookmark: DocumentFor]Introduction
This contribution summarizes the maintenance issues on UL control channel with the focus on the short PUCCH design as well as UCI multiplexing due to overlapping of PUCCH resources.
It is important to note that some of the maintenance issues are already addressed in the proposed update of TS 38.213.
	Recommendation:  
· Review the TPs in [1] and [2] corresponding to subclauses 9.1 and 9.2 of TS 38.213, respectively, for possible agreement.



UCI Multiplexing
The following was agreed in this meeting.
Agreement:
· Pseudo-code in 9.2.5 of TS38.213 is applicable to overlapping PUCCH resources semi-statically configured
· Note: timeline requirement for UCI multiplexing is not applied if none of these PUCCH resources correspond to DL SPS HARQ-ACK


[image: ]

When HARQ-ACK corresponding to DL SPS without corresponding DCI overlaps with configured resources, the timeline requirement is proposed as the following:
Proposal 1:
· When HARQ-ACK corresponding to SPS PDSCH without scheduling DCI overlaps only with configured PUCCH resource(s) for CSI and/or SR and/or PUSCH resources with configured grant in a slot, 
· The timeline requirement for UCI multiplexing is satisfied if the earliest symbol among these PUCCH(s)/PUSCH(s) starts no earlier than N1+X symbols after the last symbol of the corresponding SPS-PDSCH(s).
· X is defined as agreed in RAN1#93.
· The pseudo-code in 9.2.5 of TS38.213 is applicable to resolve overlapping among PUCCH resources (if any)
· [bookmark: _GoBack]After resolving overlapping among PUCCH resources (if any), the PUCCH UCI is multiplexed on the overlapping PUSCH resource with configured grant (if any). 
· Note: this does not apply to PUSCH or SPS PDSCH as part of the activation 

Proposed corrections to TS 38.211
Extended CP for PUCCH format 2
HW suggests corrections in TS 38.211 were s for usage of PUCCH format 2 for extended CP and the following is proposed: 
Proposal 2: Adopt the following TP in TS 38.211, subclause 6.3.2.2.2 and 6.4.1.3.2.1:
	---------------------------------	Start of text proposal to TS 38.211	------------------------------------------
6.3.2.2.2	Cyclic shift hopping
<Unchanged text is omitted>
The function [image: ] is given by


[image: ]
where the pseudo-random sequence [image: ] is defined by subclause 5.2.1. The pseudo-random sequence generator shall be initialized with [image: ], where [image: ] is given by the higher-layer parameter hoppingId.
<Unchanged text is omitted>
6.4.1.3.2.1	Sequence generation
The reference-signal sequence [image: ] shall be generated according to
[image: ].
where the pseudo-random sequence [image: ] is defined in clause 5.2 and [image: ] is given by clause 6.3.2.5.2. The pseudo-random sequence generator shall be initialized with


[image: ]
where [image: ] is the OFDM symbol number within the slot, [image: ] is the slot number within the radio frame, and  is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and by  otherwise.
<Unchanged text is omitted>
---------------------------------	End of text proposal to TS 38.211	------------------------------------------



Scrambling for PUCCH formats 2/3/4
MTK discusses that for PUCCH format 2/3/4, cinit is required to generate scrambling sequence, and is a function of nRNTI and nID, as shown in the below (Section 6.3.2.5.1 of 38.211). Determination of nRNTI is missing. 
[image: ]
It is suggested to adopt C-RNTI for this purpose, similarly to LTE as the following is proposed:
Proposal 3: C-RNTI is used for nRNTI of cinit to generate the scrambling sequences for PUCCH format 2/3/4 and adopt the following TP in section 6.3.2.5.1 in TS 38.211.
	---------------------------------	Start of text proposal to TS 38.211	------------------------------------------
[bookmark: _Toc516767296]6.3.2.5.1	Scrambling
<Unchanged text is omitted>



The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to



where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured,

-	 otherwise,
-           and [image: cid:image009.png@01D43A7E.AD518C40]is given by the C-RNTI.

<Unchanged text is omitted>
---------------------------------	End of text proposal to TS 38.211	------------------------------------------


 
DMRS for PUCCH format 2

In Samsung discusses that for DM-RS generation based on PUCCH format 2 as described in section 6.4.1.3.2.1 of TS 38.211, the pseudo-random sequence  to generate DM-RS is initialized with cinit using  as a parameter where  is provided by higher-layer parameter scramblingID0 in DMRS-UplinkConfig IE if provided. When two “DMRS-UplinkConfig”s are provided by dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB, respectively, one issue to clarify is how a UE selects a scramblingID0 from the two “scramblingID0”s. In TS 38.212, section 7.3.1.1.2, a procedure to determine the bitwidth for antenna ports in DCI format 0_1 is specified if a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB. There are two alternatives. The first is to choose one of the two parameters. That is, to obtain scramblingID0 either from dmrs-UplinkForPUSCH-MappingTypeA or from dmrs-UplinkForPUSCH-MappingTypeB. The second is to determine scramblingID0 depending on the starting symbol position for the PUCCH with PUCCH format 2. For example, if a starting symbol is symbol 0 (or the first UL symbol), scramblingID0 in dmrs-UplinkForPUSCH-MappingTypeA is selected; otherwise, scramblingID0 in dmrs-UplinkForPUSCH-MappingTypeB is selected. The first alternative is simple while the second alternative follows same principles as for TypeA and TypeB PUSCH. The following is proposed by Samsung to clarify the behavior, emphasizing that either alternative can be adopted as this is not a critical issue.

· For PUCCH format 2 when a UE is provided both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB, scramblingID0 is provided by either (a) one of dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB (down-select), or (b) dmrs-UplinkForPUSCH-MappingTypeA if the first PUCCH symbol is the first UL symbol in the slot; otherwise, dmrs-UplinkForPUSCH-MappingTypeB.

It is understood that from RAN1 perspective, whether the UE is configured with DMRS Type A or B, the scrambling ID can be the same. Hence it is proposed below to follow option (a) and for simplicity, choose one of the options, e.g. Type A.

Proposal 4: Adopt the following TP in subclause 6.4.1.3.2.1 in TS 38.211.
	---------------------------------	Start of text proposal to TS 38.211	------------------------------------------
[bookmark: _Toc516767326]6.4.1.3.2.1	Sequence generation
<Unchanged text is omitted>

The reference-signal sequence  shall be generated according to

.


where the pseudo-random sequence  is defined in clause 5.2 and  is given by clause 6.3.2.5.2. The pseudo-random sequence generator shall be initialized with




where  is the OFDM symbol number within the slot,  is the slot number within the radio frame, and  is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and by  otherwise. If a UE is provided both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB, scramblingID0 is provided by dmrs-UplinkForPUSCH-MappingTypeA.
<Unchanged text is omitted>
---------------------------------	End of text proposal to TS 38.211	------------------------------------------



Frequency hopping
In previous meeting, the following agreement was made:
Agreements:
· In 6.3.2.4.1 of TS38.211,
· No intra-slot frequency hopping is replaced as higher layer parameter PUCCH-frequency-hopping = “disabled”.
· Intra-slot frequency hopping is replaced as higher layer parameter PUCCH-frequency-hopping = “enabled”.
· Add the following:
· The channel over which a symbol on the antenna port used for UL transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, when frequency hop is enabled, irrespective of whether the frequency hop distance is zero or not.

DCM claims that the current description in TS 38.211 is not enough. Similar ambiguity of OCC configuration remains at 6.4.1.3.1.1 in 38.211 for DMRS in PUCCH format 1; when the higher-layer parameter intraSlotFrequencyHopping is provided and secondHopPRB is the same as startingPRB, it is unclear which OCC configuration of “intra-slot hopping” or “no intra-slot hopping” is used. To avoid the ambiguity between gNB and UE, the same sentence as that at 6.3.2.4.1 in 38.211 needs to be added where DCM proposes the following TP.

Proposal 5: Adopt the following TP should be adopted in section 6.4.1.3.1 in TS 38.211.
	--------------------------------	Start of text proposal to TS 38.211	------------------------------------------
[bookmark: _Toc516767322]6.4.1.3.1	Demodulation reference signal for PUCCH format 1
[bookmark: _Toc516767323]6.4.1.3.1.1	Sequence generation
The reference signal sequence is defined by




where  is given by Table 6.4.1.3.1.1-1. Intra-slot frequency hopping shall be assumed when the higher-layer parameter intraSlotFrequencyHopping is provided, regardless of whether the frequency-hop distance is zero or not, otherwise no intra-slot frequency hopping shall be assumed. The sequence  is given by clause 5.2.2. 
<Unchanged text is omitted>
---------------------------------    End of text proposal to TS 38.211	------------------------------------------



Both Panasonic and DCM propose for the replacement of the corresponding text where Panasonic suggests  to be moved to section 6.3.2.1 to be applicable for all the PUCCH formats while DCM suggests the description to be moved to section 4.4.1 to be applicable for any UL transmission while.
· The above text proposal in TS38.211 Section 6.3.4.1, is moved to Section 6.3.2.1 in order to apply all intra-slot frequency hopping of PUCCH.

· Adopt the following TP in TS 38.211 section 4.4.1.
Proposal 6: Discuss whether the following TP should be adopted in section 4.4.1 in TS 38.211.
	[bookmark: _Toc516767242]-------------------------------	Start of text proposal to TS 38.211	------------------------------------------
4.4.1	Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
When intra-slot frequency hopping is not configured in higher layer parameter for a channel, the channel over which a symbol on the antenna port used is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed.
When intra-slot frequency hopping is configured in higher layer parameter for a channel, the channel over which a symbol on the antenna port used is conveyed can be inferred from the channel within a hop over which another symbol on the same antenna port is conveyed.
Unchanged text is omitted>
---------------------------------    End of text proposal to TS 38.211	------------------------------------------



Regarding the corresponding text in TS 38.211, Panasonic proposes some modifications in the text as modifications to clarify that the description is from the Tx side (i.e. UE).
Proposal 6: Discuss whether the following TP should be adopted in TS38.211 Section 6.3.2.4.1
	---------------------------------	Start of text proposal to TS 38.211	------------------------------------------
6.3.2.4.1 Sequence modulation
<Unchanged text is omitted>
In case of intra-slot frequency hopping enabled, regardless of whether the frequency-hop distance is zero or not, UE is allowed to transmit signal whose the phase of the transmitted signal in the two hops is may be uncorrelated.”

<Unchanged text is omitted>
---------------------------------    End of text proposal to TS 38.211	------------------------------------------
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6.3.2.5.1 Scrambling

The block of bits 5(0),....b(My;, —1) , where M, is the number of bits transmitted on the physical channel, shall be

scrambled prior to modulation, resulting in a block of scrambled bits b (0),17 (M bit ~ 1) according to
B(i) = (b(i) + c(i) Jmod2

where the scrambling sequence ¢ @ (1) is given by clause 5.2.1. The scrambling sequence generator shall be initialized
with
15
Cnit = MRy "2+
where

- np €{0,1,...1023} equals the higher-layer parameter dataScramblingldentityPUSCH if configured,

1l .
- nIp =N]CI§ otherwise
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