3GPP TSG RAN WG1 Meeting #94	R1-1809739
Gothenburg, Sweden, Aug 20 – 24, 2018

Agenda Item:	7.1.3.2
Source:	Huawei, HiSilicon
Title:	Review Summary for Al 7.1.3.2 related to long PUCCH
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
The review is for Tdoc submitted in AI 7.1.3.2 related to long PUCCH
Summary of necessary connections and missing agreements
After reviewing the submitted Tdoc, some important corrections/missing arguments could be summarized as follows
1. Correction on multiplexing two PUCCHs for CSI in TDM way
2. Correction on multiplexing multiple PUCCHs for CSI in multi-CSI PUCCH resource
3. Correction on multi-slot PUCCH
4. Correction on default value for configurable ID
5. Correction on nRNTI for cinit of scrambling sequences for PF2/3/4
6. Correction on multiplexing HARQ-ACK or CSI and SR in a PUCCH
7. Correction on simultaneous transmission of HARQ-ACK and SR
8. Correction on simultaneous transmission of HARQ-ACK and SR
9. Correction on phase correlation in case of frequency hopping
10. Correction on multiplexing multiple PUCCHs
11. Correction on PUSCH selection for UCI transmission
12. Correction on UCI repetition procedure
13. Correction on PUCCH repetition 
14. Correction on scramblingID0 for PF2
15. Correction on phase coherence for intra-slot frequency hopping

Key correction 1: Correction on multiplexing two PUCCHs for CSI in TDM way
In TS38.213-f20 version, it described that if high layer parameter multi-CSI-PUCCH-ResourceList is not configured, a PF2 can multiplex with a PF2 or PF3/4 in a TDM way. But one case is missed, that CSI report with the highest priority includes PF3/4, and the other CSI report includes PF2.

Proposal 2-1: In clause 9.2.5 of TS 38.213, add the case that CSI report with the highest priority includes PF3/4, and the other CSI report includes PF2.
Suggested TP is contained in [R1-1808103, HW, 3.3], [R1-1808207, ZTE, 2.2], [R1-1808491, LGE, 2.1], [R1- 1808379, CATT, 3]

Key correction 2: Correction on multiplexing multiple PUCCHs for CSI in multi-CSI PUCCH resource

Based on the agreement in RAN1#93 meeting, if high layer parameter multi-CSI-PUCCH-ResourceList is configured, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource. But in the TS 38.213-f20, it just defined multiplexing all overlapped CSI report into the multi-CSI resource.

Agreement:
· On a per PUCCH group basis:
· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,
· If  a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.
· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 
· For CSI-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot, the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.
Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-2:  In clause 9.2.5 of TS 38.213, modify description on multiplexing multiple CSI reports on multi-CSI resource.
Suggested TP is contained in [R1-1808103, HW, 3.3], [R1-1808207, ZTE, 2.2], [R1-1808491, LGE, 2.1], [R1- 1808379, CATT, 3]
--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
9.2.5	UE procedure for reporting multiple UCI types
A UE multiplexes HARQ-ACK/SR and periodic/semi-persistent CSI in a same PUCCH if the UE is provided higher layer parameter simultaneousHARQ-ACK-CSI; otherwise, the UE drops the periodic/semi-persistent CSI report(s) and includes only HARQ-ACK/SR in the PUCCH.
If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports
-	if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214]. If the first resource includes PUCCH format 2, and if there are remaining resources that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting. If the first resource includes PUCCH format 3/4, and if there are remaining PUCCH format 2 resources that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining PUCCH format 2 resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE multiplexes all CSI reports with overlapping resources in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

Key correction 3: Correction on multi-slot PUCCH
In order to ensure the physical layer parameter is consistent with higher layer parameter, PUCCH-F1-F3-F4-starting-symbol has been modified to startingSymbolIndex and PUCCH-F1-F3-F4-number-of-symbols has been modified to nrofSymbols. However, two parameter modifications were omitted in 9.2.6.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-3: In clause 9.2.6 of TS 38.213, change the wording from “PUCCH-F1-F3-F4-starting-symbol” to “startingSymbolIndex”, and “PUCCH-F1-F3-F4-number-of-symbols” to “nrofSymbols”.
Suggested TP is contained in [R1-1808207, ZTE, 2.3]

Key correction 4: Correction on default value for configurable ID

In clause 6.3.2.2.1 & 6.3.2.2.2 of TS38.211-f20, group hopping and cyclic shift hopping of low PAPR sequences are described as previous. In the highlighted parts, the higher-layer parameter hoppingId is used to determine the hopping pattern. But when UE is operating on the initial access state, the hoppingId has not been configured, so a default value is needed, such as . What is more, the hoppingId is an optional parameter in TS38.331. If the hoppingId is not configured, the default value is also needed.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-4: In TS 38.211, define default value for configurable ID of group hopping, CS hopping.
Suggested TP is contained in [R1-1808103, HW, 2.2]
--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
6.3.2.2.1	Group and sequence hopping
The sequence group [image: ] and the sequence number [image: ] within the group depends on the higher-layer parameter pucch-GroupHopping:
-	if pucch-GroupHopping equals 'neither'
[image: ]
	where [image: ] is given by the higher-layer parameter hoppingId, if the higher-layer parameter hoppingId is configured; otherwise, [image: ].
-	if pucch-GroupHopping equals 'enable' 
[image: ]
	where the pseudo-random sequence [image: ] is defined by clause 5.2.1 and shall be initialized at the beginning of each radio frame with [image: ] where [image: ] is given by the higher-layer parameter hoppingId, if the higher-layer parameter hoppingId is configured; otherwise, [image: ]..
-	if pucch-GroupHopping equals 'disable'
[image: ]
	where the pseudo-random sequence [image: ] is defined by clause 5.2.1 and shall be initialized at the beginning of each radio frame with  where [image: ] is given by the higher-layer parameter hoppingId, if the higher-layer parameter hoppingId is configured; otherwise, [image: ]..
The frequency hopping index [image: ] if intra-slot frequency hopping is disabled by the higher-layer parameter PUCCH-frequency-hopping. If frequency hopping is enabled by the higher-layer parameter PUCCH-frequency-hopping, [image: ] for the first hop and [image: ] for the second hop.
6.3.2.2.2	Cyclic shift hopping
The cyclic shift  varies as a function of the symbol and slot number according to
[image: ]
where
-	 is the slot number in the radio frame
-	 is the OFDM symbol number in the PUCCH transmission where  corresponds to the first OFDM symbol of the PUCCH transmission,
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PUCCH transmission in the slot given by [5, TS 38.213]
-	[image: ] is given by [5, TS 38.213] for PUCCH format 0 and 1 while for PUCCH format 3 and 4 is defined in subclause 6.4.1.3.3.1
-	[image: ] except for PUCCH format 0 when it depends on the information to be transmitted according to subclause 9.2 of [5, TS 38.213].
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, if the higher-layer parameter hoppingId is configured; otherwise, [image: ]..
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

Key correction 5: Correction on nRNTI for cinit of scrambling sequences for PF2/3/4
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 (copied Section 6.3.2.5.1 of 38.211). How to get nID is captured in spec, but how to get nRNTI is missing. Similarly to that of LTE, C-RNTI for the nRNTI shall also be adopted in NR.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-5 (MTK): C-RNTI is used for nRNTI of cinit to generate the scrambling sequences for PUCCH format 2/3/4. Moreover, text proposal in Section 7.1 is adopted to capture the fixing 
Suggested TP is contained in [R1-1808260, MTK, 2.2]
*************************************** TEXT START ***************************************
[bookmark: _Toc510519332][bookmark: _Toc510519333]6.3.2.5	PUCCH format 2
6.3.2.5.1	Scrambling
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
[bookmark: _GoBack]and nRNTI is C-RNTI

**************************************** TEXT END ****************************************

Key correction 6: Correction on multiplexing HARQ-ACK or CSI and SR in a PUCCH
In clause 9.2.5.1 of TS38.213-f20, multiplexing of periodic/semi-persistent CSI and SRs information in PF2/3/4 is described as previous. The previous two parts are used to describe a same case, and the only different is the highlighted wording. Since the description of the first paragraph is more accurate, the second paragraph can be removed.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-6: In TS 38.213, remove the redundant description on multiplexing HARQ-ACK or CSI and SR in a PUCCH.
Suggested TP is contained in [R1-1808103, HW, 3.2], [R1- 1808313, Fujitsu, 2.4], [R1- 1808379, CATT, 3].

Key correction 7: Correction on simultaneous transmission of HARQ-ACK and SR
For simultaneous transmission of SR and HARQ-ACK using PUCCH format 1, the following agreements have been achieved in RAN1 #91 meeting.
Agreements:
· For simultaneous transmission of SR and HARQ-ACK using Format 1, it is done similarly to LTE PUCCH Format 1a/1b.
· In case of negative SR, PUCCH Format 1 is transmitted using the resource for HARQ-ACK.
· In case of positive SR, PUCCH Format 1 is transmitted using the resource for SR.
According to the agreements, in case of positive SR, HARQ-ACK will be transmitted in the SR resource so that both positive SR and HARQ-ACK can be transmitted to the gNB. However, the wording in Subclause 9.2.5.1 of the current TS 38.213 is that “the UE transmits in the PUCCH resource using PUCCH format 1 for SR transmission as described in Subclause 9.2.4”. This would be interpreted as that only SR is transmitted to the gNB and thus is inconsistent with the agreements.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-7: In TS 38.213, make a more clear description on multiplexing SR and HARQ-ACK on PF1, what is more, Subclause 9.2.4 should be updated to Subclause 9.2.3 .
Suggested TP is contained in [R1- 1808313, Fujitsu, 2.4], [R1- 1808379, CATT, 3].

Key correction 8: Correction on simultaneous transmission of HARQ-ACK and SR

A typo has been spotted in Subclause 9.2.5.2 where  is missing, the TP is shown as following




else if [image: ] and [image: ], , the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource ;

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-8: In TS 38.213, add the miss wording “j+1” in the clause 9.2.5.2.
Suggested TP is contained in [R1- 1808313, Fujitsu, 2.5] 

Key correction 9: Correction on phase correlation in case of frequency hopping
In RAN1#93 [1], following was agreed.
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.
Based on the above agreement and email discussion after RAN1#93 [93-NR-02-211], following text was added in 6.3.2.4.2 of TS38.211.
In case of intra-slot frequency hopping enabled, regardless of whether the the frequency-hop distance is zero or not, the phase of the transmitted signal in the two hops may be uncorrelated.
In order to clarify that the description of UL should be from Tx side, we propose to change above text as follows:
In case if intra-frequency hopping enabled, regardless of whether the frequency-hop distance is zero or not, UE is allowed to transmit the signal whose phase in the two hops is uncorrelated.
In addition, in current specification, the text on phase correlation in case of frequency hopping is only shown in Section 6.3.2.4 (section for PUCCH format 1). However, the UE requirement on phase correlation should also be applied to other PUCCH formats. To add the same text in the sections for other PUCCH formats (i.e., Section 6.3.2.3.2 for PUCCH format 0, Section 6.3.2.5.3 for PUCCH format 2, and Section 6.3.2.6.4 for PUCCH format 3/4) would be one possible way. The other way would be the text on phase correlation in case of frequency hopping is moved to Section 6.3.2.1 (general section). As intra-slot frequency hopping is also described in this section, we think latter approach would be simpler.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-9 (Panasonic): In TS 38.211, apply the UE requirement on phase correlation to all PUCCH format.
Suggested TP is contained in [R1-1808620, Panasonic, 2]
[bookmark: _Hlk521343268]--------------------------------------------------   Beginning of change ------------------------------------------
< Unchanged parts are omitted >
In case of intra-slot frequency hopping enabled, regardless of whether the 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.”
------------------------------------------------------   End of change ---------------------------------------------

Key correction 10: Correction on multiplexing multiple PUCCHs
(This issue has been corrected by Aris, but need to be discussed)
In RAN1 #93 meeting, the followings were agreed for the UCI multiplexing rule on overlapping PUCCH resources in a slot [5].
	Agreements:
· For step 1, while there are overlapping PUCCH resources in a slot,
· The UE determines the PUCCH resource (resource A) that overlaps with at least another PUCCH resource with the priority order of earliest followed by largest duration (if applicable)
· In case of multiple candidates for resource A, the UE can pick one (implementation-specific)
· The UE determines a set of PUCCH resources (resource set X) overlapping with PUCCH resource A. 
· The UE determines a PUCCH resource and corresponding UCI for multiplexing the PUCCH resource A and PUCCH resources in set X in one shot.
· The determined PUCCH resource and the corresponding UCI replace resource set X and resource A 
· For step 1, when there is no more overlapping PUCCH resources in the slot, the UE determines “the timeline requirements for overlapping UL channels”. If the requirement is met, the UE proceeds to Step 2. 
· Note: the above is per PUCCH group
· The above agreements is to replace Step 1 in the agreements under 7.1.3.2.


the agreements above is that UE firstly selects the earliest PUCCH resource (e.g., resource A) which overlaps with at least one PUCCH resource in a slot and then the UE constructs a set of PUCCH resources (e.g., resource set X) each of which overlaps with the PUCCH resource A. Then, UE determines a PUCCH resource and corresponding UCI for multiplexing the PUCCH resource A and PUCCH resources in set X at once. In TS38.213, however, it seems that current pseudo-code differs from the above agreement in the method of constructing the PUCCH resource set X. For example, according to current pseudo-code, a PUCCH resource (e.g., resource B) can be included in the PUCCH resource set X once there is any PUCCH resources in the set X overlapping with the PUCCH resource B. This may allow the case where the PUCCH resource B not overlapping with the PUCCH resource A is erroneously included in the set X, which is not the valid case regarding the agreements.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-10: In TS 38.213, modify the pseudo code in the clause 9.2.5.
Suggested TP is contained in [R1-1808491, LGE, 2.2], [R1-1808379, CATT, 2.1], [R1-1808754, Samsung, 2], [R1-1808802, Spreadtrum, 2.2], [R1-1808966, Nokia, 4.5].
******************* TS 38.213 – Start *********************************************

…

while [image: ]

if any of resources [image: ] overlaps with resource [image: ] and [image: ]
[image: ]
[image: ]
else

************** TS 38.213 – End *********************************************


Key correction 11: Correction on PUSCH selection for UCI transmission
It is possible that there are multiple grant-free PUSCHs on different serving cells in one slot and there is no dynamic PUSCH. Therefore, the selection rule based on serving cell index should also apply for multiple grant-free PUSCH.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-11(CATT): In TS 38.213, do not limit PUSCH is Grant-based.
Suggested TP is contained in [R1-1808379, CATT, 3]

Key correction 12: Correction on UCI repetition procedure
For multi-slot PUCCH transmission, if inter-slot frequency hopping is enabled, UE should transmits the PUCCH starting from the PRB indicated by the higher layer parameter startingPRB in slots with even number and starting from the PRB indicated by the higher layer parameter secondHopPRB in slots with odd number, but not “the first PRB” and “the second PRB”.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 2-12: In clause 9.2.6 of TS 38.213, correct the description on PUCCH inter-slot hopping.
Suggested TP is contained in [R1-1808379, CATT, 3], [R1-1708966, Nokia, 4.7]

Key correction 13: Correction on PUCCH repetition
The determination of valid PRACH occasions is described as follows.

	If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least[image: ] symbols after a last downlink symbol and at least[image: ] symbols after a last SS/PBCH block transmission symbol, where [image: ] is provided in Table 8.2-2.



The highlighted condition for valid PRACH occasions should also apply for PUCCH transmissions. Otherwise, for PUCCH format 1, orthogonal UE multiplexing through time-domain OCC can be degraded. This condition may also be extended for single-slot PUCCH transmission but in such case it can also be assumed that the UE can follow the indication by the gNB.

Proposal 2-13 (R1-1808754, Samsung, proposal 6): Include “starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block transmission symbol, where [image: ] is provided in Table 8.2-2”, in the conditions for determining valid slots for repetitions of a PUCCH transmission.

Key correction 14: Correction on scramblingID0 for PF2
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. 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.

Proposal 2-14 (R1-1808754, Samsung, proposal 8): 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.

Key correction 15: Correction on phase coherence for intra-slot frequency hopping
Phase coherence is kept within a hop when intra-slot frequency hopping is performed to a channel, while is not required to be kept across hops. 
Thus phase coherence should be limited within a hopping.

Proposal 2-15: In clause 4.4.1 of TS 38.211, correct the description on PUCCH inter-slot hopping.
Suggested TP is contained in [R1-1809142, NTT DCM, 2.2]
--------------------------------   Beginning of change ---------------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc516767241]4.4	Physical resources
[bookmark: _Toc516767242]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.
For DM-RS associated with a PDSCH, the channel over which a PDSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same resource as the scheduled PDSCH, in the same slot, and in the same PRG as described in clause 5.1.2.3 of [6, TS 38.214]. 
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 
-----------------------------------------------------   End of change ---------------------------------------------------

Key correction 16: Correction on CRC length declaration on UCI multiplexing in a PUCCH
Proposal 2-16 (R1-1809427, QC, proposal 12): adopt the text proposals (R1-1809427 proposal 12) in 38.213 to be consistent with the corrections introduced to 38.212 regarding cyclic dependency between UCI allocation and the number of codeblock segments Suggested TP is contained in [R1-1809142]
-------------------------------------------------Begin text proposal---------------------------------------------------









If a UE transmits HARQ-ACK information bits,  SR bits, and  associated CRC bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter nrofPRBs in PUCCH-format2  or nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to [image: ] and, if [image: ], [image: ], where [image: ], [image: ], , and  are defined in Subclause 9.2.5. 2 and  if ; otherwise  is the number of CRC bits. If , the UE transmits the PUCCH over the  PRBs.
-------------------------------------------------End text proposal----------------------------------------------------

-------------------------------------------------Begin text proposal----------------------------------------------------
[bookmark: _Ref500185963][bookmark: _Toc517265068]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI in a PUCCH
>>>>Unchanged text omitted<<<<
If a UE transmits periodic/semi-persistent CSI reports that include Part 2 CSI reports, the UE determines a PUCCH resource and a number of PRBs in the PUCCH resource assuming that each of the periodic/semi-persistent CSI reports indicates rank 1. Let [image: ] be a total number of UCI bits and [image: ] be a total number of CRC bits a UE transmits in a PUCCH, where
-	[image: ] is a total number of HARQ-ACK bits, if any
-	[image: ] if there is no scheduling request bit; otherwise, [image: ] as described in Subclause 9.2.5.1
-	[image: ], [image: ] is a number of Part 1 CSI report bits for CSI report with priority level [image: ], [image: ] is a number of Part 2 CSI report bits, if any, for CSI report with priority level [image: ] [6, TS 38.214], and [image: ] is a number of periodic/semi-persistent CSI reports
-	[image: ], [image: ] 11 if , otherwise, the a number of CRC bits, if any, for encoding HARQ-ACK/SR and Part 1 of a CSI report, and [image: ] is 11 if , otherwise the a number of CRC bits, if any, for encoding Part 2 of the CSI report
>>>>Unchanged text omitted<<<<
and
-	if [image: ], the UE transmits the HARQ-ACK/SR and periodic/semi-persistent CSI reports bits by selecting the minimum number [image: ] of the [image: ] PRBs satisfying [image: ] as described in Subclauses 9.2.3 and 9.2.5.1, where  is 11 if , otherwise it is the CRC length corresponding to ;
-	else, the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK/SR in ascending priority order, where  the value of [image: ] satisfies [image: ] and [image: ], where  [image: ] is 11 if  and the a number of CRC bits corresponding to [image: ] UCI bits otherwise, and [image: ] is 11 if  and the a number of CRC bits corresponding to [image: ] UCI bits otherwise.
>>>>Unchanged text omitted<<<<
-	else, 

-	if for  CSI part 2 report priority level(s), it is
[image: ] and 
[image: ], 






the UE selects the first  CSI part 2 report priority level(s), according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR and  CSI part 1 reports , where  is the number of CSI part 1 report bits for the  CSI report and  is the number of CSI part 2 report bits for the  CSI report priority level, [image: ]is 11 if  and the a number of CRC bits corresponding to [image: ] otherwise, and [image: ] is 11 if  and the a number of CRC bits corresponding to [image: ] otherwise; 

-	else, the UE drops all CSI part 2 reports and selects  CSI part 1 report(s), in ascending priority order, for transmission together with the HARQ-ACK/SR bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is 11 if  and the a number of CRC bits corresponding to [image: ] UCI bits otherwise, and [image: ] is 11 if  and the a number of CRC bits corresponding to [image: ] UCI bits otherwise.
>>>>Unchanged text omitted<<<<
-------------------------------------------------End text proposal----------------------------------------------------

Key correction 17: Correction on CRC and rate matching output sequence for HARQ-ACK/SR
Proposal 2-17 (R1-1809109, Sharp, proposal 1): In determination of the minimum number of PRBs for HARQ-ACK/SR, the number of CRC bits should be a variable value according to each condition in inequalities as text proposal of R1-1809109 proposal#1  for TS 38.213, Subclause 9.2.3, Subclause 9.2.5.1, and Subclause 9.2.5.2.
------------------------------------------------Begin text proposal----------------------------------------------------
--------- beginning of text proposal for TS 38.213 
9.2.3  UE procedure for reporting HARQ-ACK
-------- Unchanged contents are omitted
If a UE transmits [image: ]HARQ-ACK information bits and [image: ] bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes [image: ] PRBs, the UE determines a number of PRBs [image: ] for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs [image: ] provided respectively by higher layer parameter nrofPRBs of PUCCH-format2 or nrofPRBs of PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to  and, if [image: ], , where [image: ], [image: ], [image: ], and [image: ] are defined in Subclause 9.2.5.2,.  is the number of CRC bits corresponding to  and , and  is the number of CRC bits corresponding to  and .
-------- Unchanged contents are omitted

9.2.5.1  UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
-------- Unchanged contents are omitted
If a UE transmits [image: ]HARQ-ACK information bits, [image: ] SR bits, and [image: ] CRC bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes [image: ] PRBs, the UE determines a number of PRBs [image: ] for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter nrofPRBs in PUCCH-format2  or nrofPRBs in PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to   and, if [image: ], , where [image: ], [image: ], [image: ], and [image: ] are defined in Subclause 9.2.5.2,  . is the number of CRC bits corresponding to ,  and , and  is the number of CRC bits corresponding to  and .
-------- Unchanged contents are omitted
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI in a PUCCH
-------- Unchanged contents are omitted
If a UE has CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with [image: ] 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 [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ];
      
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ], where 
- is the number of CRC bits corresponding to  and  defined according to subclause 6.3.1.2.1 [4, TS 38.212];
- is the number of CRC bits corresponding to  and  defined according to subclause 6.3.1.2.1 [4, TS 38.212];
;  [image: ] [image: ]
-	else the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK/SR, when any, in ascending priority order as described in [6, TS 38.214].
-----------------------------------End text proposal----------------------------------------------------

Key correction 18: Correction on CRC and rate matching output sequence for multi-CSI PUCCH resource
It should be clarified the case when the CSI contains two parts (i.e., CSI-part1 and CSI-part2). In current specification, there is no priority between CSI-part1 and part2. Accordingly, both CSI-part1 and CSI-part2 might be dropped at the same time when a UE omits the CSI reports.
Proposal 2-18 (R1-1809109, Sharp, proposal 2): The CSI reports on multi-CSI PUCCH configuration should be described in TS 38.213 as shown in R1-1809109 proposal#2.
	--------- beginning of text proposal for TS 38.213 
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI in a PUCCH
If a UE has CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if the UE is provided by higher layer parameter pucch-CSI-ResourceList or by higher layer parameter multi-CSI-PUCCH-ResourceList with [image: ] 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 [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ];
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource; [image: ];
;  [image: ] [image: ]
-	else the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK/SR, when any, in ascending priority order as described in [6, TS 38.214],
If a UE has wideband or sub-band CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH resource with PUCCH format 2, or the UE has wideband CSI reports [6, TS38.214] and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH resource with PUCCH format 3 or PUCCH format 4 where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH, the value of  satisfies  and , where
- is the number of CRC bits corresponding to  and defined according to subclause 6.3.1.2.1 [4, TS 38.212];
- is the number of CRC bits corresponding to  and defined according to subclause 6.3.1.2.1 [4, TS 38.212];
else the value of  satisfies  and , where 
- , where  is the number of CRC bits corresponding to  and defined according to subclause 6.3.1.2.1 [4, TS 38.212].  is the number of CRC bits corresponding to  and defined according to subclause 6.3.1.2.1 [4, TS 38.212].
- , where  is the number of CRC bits corresponding to  and defined according to subclause 6.3.1.2.1 [4, TS 38.212].  is the number of CRC bits corresponding to  and defined according to subclause 6.3.1.2.1 [4, TS 38.212].
-------- Unchanged contents are omitted
--------- end of text proposal

	




Other corrections
Proposal 2-19: Adopt all the following TPs.
PF1 OCC parameter typo correction

The parameter,, for determining orthogonal sequences for PUCCH format 1 in TS 38.211 should be replaced by.
Suggested TP is contained in [R1-1808893, OPPO, 2.1]
-------------------------------------------------Text proposals----------------------------------------------------------
	[bookmark: _Toc516767292]6.3.2.4	PUCCH format 1
[bookmark: _Toc516767293]6.3.2.4.1	Sequence modulation
……
The orthogonal sequence  is given by Table 6.3.2.4.1-2 where  is the index of the orthogonal sequence to use according to subclause 9.2.1 of [5, TS 38.213]. In case of a PUCCH transmission spanning multiple slots according to subclause 9.2.6 of [5, TS38.213], the complex-valued symbol  is repeated for the subsequent slots.
……

Table 6.3.2.4.1-2: Orthogonal sequences  for PUCCH format 1. 
	
	

	
	
	
	
	
	
	
	

	1
	[0]
	-
	-
	-
	-
	-
	-

	2
	[0 0]
	[0 1]
	-
	-
	-
	-
	-

	3
	[0 0 0]
	[0 1 2]
	[0 2 1]
	-
	-
	-
	-

	4
	[0 0 0 0]
	[0 2 0 2]
	[0 0 2 2]
	[0 2 2 0]
	-
	-
	-

	5
	[0 0 0 0 0]
	[0 1 2 3 4]
	[0 2 4 1 3]
	[0 3 1 4 2]
	[0 4 3 2 1]
	-
	-

	6
	[0 0 0 0 0 0]
	[0 1 2 3 4 5]
	[0 2 4 0 2 4]
	[0 3 0 3 0 3]
	[0 4 2 0 4 2]
	[0 5 4 3 2 1]
	-

	7
	[0 0 0 0 0 0 0]
	[0 1 2 3 4 5 6]
	[0 2 4 6 1 3 5]
	[0 3 6 2 5 1 4]
	[0 4 1 5 2 6 3]
	[0 5 3 1 6 4 2]
	[0 6 5 4 3 2 1]





---------------------------------------------------End of text proposals-----------------------------------------------------------

Clarification on a UCI multiplexing case
Suggested TP is contained in [R1-1808893, OPPO, 2.2]
----------------------------------------------------Text proposals-------------------------------------------------------
	9	UE procedure for reporting control information
……
If a UE multiplexes aperiodic CSI in a PUSCH with UL-SCH and the UE would multiplex UCI in a PUCCH that overlaps with the PUSCH, the UE multiplexes the UCI in the PUSCH. 
……


------------------------------------------------End of text proposals---------------------------------------------------
--
Drop SP-CSI-only PUSCH when colliding with PUSCH with UL-SCH for non-aligned starting symbol
Suggested TP is contained in [R1-1808966, Nokia, 4.1]
*************************** TS 38.214 – Start *****************************
[bookmark: _Toc517439496]5.2.5	Priority rules for CSI reports
…
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE. 
*************************** TS 38.214 – End *******************************

Clarification to the spec TS 38.211 Section 6.4.1.3.1.1
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.
Suggested TP is contained in [R1-1809142, NTT DCM, 2.2]

	[bookmark: _Toc516767321]6.4.1.3	Demodulation reference signal for PUCCH
[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. 


The orthogonal sequence  is given by Table 6.3.2.4.1.-2 with the same index  as used in clause 6.3.2.4.1.

Table 6.4.1.3.1.1-1: Number of DM-RS symbols and the corresponding .
	
PUCCH length, 

	


	
	No intra-slot hopping


	Intra-slot hopping

	
	
	

	


	4
	2
	1
	1

	5
	3
	1
	2

	6
	3
	2
	1

	7
	4
	2
	2

	8
	4
	2
	2

	9
	5
	2
	3

	10
	5
	3
	2

	11
	6
	3
	3

	12
	6
	3
	3

	13
	7
	3
	4

	14
	7
	4
	3







Clarification to the spec TS 38.213 Section 9.1.2.2 and 9.1.3.2
Suggested TP is contained in [R1-1809406, Ericsson, 2.2]

	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
“… the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion ….”.
<Unchanged text is omitted> 
9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged text is omitted> 
“… the UE detects in a PDCCH monitoring occasion that is starts after a PDCCH monitoring occasion ….”.
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------



Clarification to the spec TS 38.213 Section 9.2.3
Suggested TP is contained in [R1-1809406, Ericsson, 2.3]

	---------------------------------	Start of text proposal to TS 38.213	------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged text is omitted> 
For a SPS PDSCH reception ending in slot [image: cid:image005.png@01D42E43.922323D0], the UE transmits the PUCCH in slot [image: cid:image007.png@01D42E43.922323D0]where [image: cid:image009.png@01D42E43.922323D0] is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 
If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot [image: cid:image005.png@01D42E43.922323D0], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ] where [image: ] is provided by higher layer parameter dl-DataToUL-ACK.
With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot [image: cid:image015.png@01D42E43.922323D0] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: cid:image015.png@01D42E43.922323D0], the UE provides ….   
<Unchanged text is omitted> 
------------------------------------------  End of text proposal ------------------------------------------




Summary of essential issues
After reviewing the submitted Tdoc, some remaining key issues are identified and summarized as follows
1. More than two PUCCH resource in one slot 
2. More than one long PUCCH format in one slot 
3. Collision of SPS HARQ-ACK and CSI
4. Unused SR bits state to represent extra positive SR when multiple SR configurations collides with HARQ-ACK and CSI
5. Timeline requirement for semi-statically configured transmissions overlapping
6. SR overlapping multiple CSI
7. Multiple SRs overlapped with HARQ-ACK or CSI
8. PUCCH resource adaption considering UE processing time
9. Determination of multi-CSI PUCCH
10. Multi-slot PUCCH
11. Gaps for long PUCCH

Key issue 1: More than two PUCCH resource in one slot
In RAN1 Meeting #93, procedure to deal with overlapping between PUCCH(s) and PUSCH was defined. Specifically, three steps:
· Step 1: CSI multiplexing on PUCCH and at most two PUCCHs for CSI are selected
· Step 2: HARQ-ACK/SR and CSI multiplexing on PUCCH
· Step 3: UCI multiplexing on PUSCH
For current Spec., pseudo code has described an iterative method to cover the second step. However, the method will result in a set of non-overlapping resource and it is possible to make more than two PUCCHs occur in one slot. Some companies think corresponding solution should be considered.
[image: ]

· Dropping rule is defined to multiplex two non-overlapping PUCCH resources in a slot and at least one of PUCCH resources is short PUCCH.
· Support: Intel(proposal 1)
· The UE selects at most two PUCCH resources with the highest priority UCI. UCI priority order can be : HARQ-ACK>SR>P-CSI>-SP-CSI
· Support: Vivo (proposal 1)
Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 3-1-a(Intel, R1-1808673, proposal 1): After UCI multiplexing on PUCCH and PUSCH, if more than two non-overlapping PUCCH resources are determined, dropping rule is defined to multiplex two non-overlapping PUCCH resources in a slot and at least one of PUCCH resources is short PUCCH.
Proposal 3-1-b(Vivo, R1-1808225, proposal 1): if a UE is configured with more than two non-overlapping PUCCH including at least HARQ-ACK/SR in a slot, the UE selects at most two PUCCH resources with the highest priority UCI.
· UCI priority order can be : HARQ-ACK>SR>P-CSI>-SP-CSI
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.


Key issue 2: More than one long PUCCH format in one slot
Similar with the Issue 1, for the first step at most two PUCCHs are selected and one is with long PUCCH format and the other is with short PUCCH format. The CSI with short format may collide with HARQ-ACK resource and UE will apply Step 2 to determine two non-overlapping PUCCH resources. Unfortunately, it is also possible that two non-overlapping PUCCH are both using long format.
[image: ]
Some companies provide some solutions for this issue:
· A new short PUCCH format resource is selected in the determined resource set to replace ARI indicated resource to convey both HARQ-ACK and CSI.  The selection rule can be as following:
· Choose the PF2 resource with largest duration in determined resource 
· If there are multiple PF2 resources with same duration, choose the one  with earliest starting symbol
· If both duration and starting symbol are same for multiple PF2 resource, the one with smallest resource ID is selected.
· Otherwise, drop the long format resource for CSI
Proposal 3-2-a (HW, R1-1808103, proposal 1): After finishing the procedure to resolve the overlapping between HARQ-ACK and CSI, if the new determined resource results in more than one long format PUCCHs within a slot, a new short PUCCH format resource is selected in the determined resource set to replace ARI indicated resource to convey both HARQ-ACK and CSI.  The selection rule can be as following:
· Choose the PF2 resource with largest duration in determined resource 
· If there are multiple PF2 resources with same duration, choose the one  with earliest starting symbol
· If both duration and starting symbol are same for multiple PF2 resource, the one with smallest resource ID is selected.
· Otherwise, drop the long format resource for CSI

Key issue 3: Collision of SPS HARQ-ACK and CSI 
The current Spec., TS213 Subclause 9.2.5.2, covers that if a HARQ-ACK in response to a PDSCH without a corresponding PDCCH, the HARQ-ACK should multiplex with CSI on the PUCCH resource of CSI. However, if this SPS HARQ-ACK collide with multiple non-overlapping CSI resource and UE is not provided high layer parameter multi-CSI-PUCCH-ResourceList, which CSI resource should be carried HARQ-ACK information.
Some companies give the ideas that:
· CSI report and corresponding PUCCH resource with highest priority is selected.
· Support: Intel (proposal 2)
· The earlier CSI is selected.
· Support: MediaTek 
CATT (proposal 9), Panasonic: If CSI collides with HARQ-ACK corresponding to a SPS PDSCH reception and the UE is configured with multiple PUCCH resource sets and higher layer parameter simultaneousHARQ-ACK-CSI =TRUE, decide between two options, namely, dropping CSI or supporting CSI + HARQ-ACK on a PUCCH resource that can be determined for HARQ-ACK from one of the configured PUCCH resource sets.
[image: ]

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 3-3-a (Intel, R1-1808673, proposal 2): When UE is not provided high layer parameter multi-CSI-PUCCH-ResourceList, and when SPS HARQ-ACK PUCCH resource overlaps with two non-overlapping CSI PUCCHs, CSI report and corresponding PUCCH resource with highest priority is selected.
Proposal 3-3-b (MTK, R1-1808260, proposal 1): When PUCCH of SR (or HARQ-ACK of SPS-PDSCH) overlaps two TDMed PUCCH of CSI, the SR (or HARQ-ACK of SPS-PDSCH) is multiplexed with the earlier CSI.
Proposal 3-3-c (CATT, R1-1808379, proposal 9): If CSI collides with HARQ-ACK corresponding to a SPS PDSCH reception and the UE is configured with multiple PUCCH resource sets and higher layer parameter simultaneousHARQ-ACK-CSI =TRUE, decide between two options, namely, dropping CSI or supporting CSI + HARQ-ACK on a PUCCH resource that can be determined for HARQ-ACK from one of the configured PUCCH resource sets.
Proposal 3-3-d (Panasonic, R1-1808620, proposal 3): The relation between ‘UL-SCH indicator’ and ‘CSI request’ should be specified completely. Following alternatives could be considered.
· Alternative 1: UE is not expected to be indicated ‘UL-SCH indicator’ = “0” and ‘CSI request’ = “zero” in DCI format 0-1.
· Alternative 2: The indication of ‘UL-SCH indicator’ = “0” and ‘CSI request’ = “zero” is supported to transmit HARQ-ACK (or P/SP-CSI) in PUSCH without UL-SCH.
· If PUSCH with such setting overlap with PUCCH that includes HARQ-ACK and/or P/SP-CSI information, UE multiplexes the HARQ-ACK and/or P/SP-CSI in the PUSCH.
· If there is only PUSCH with such setting, UE does not transmit anything.

Key issue 4: Unused SR bits state to represent extra positive SR when multiple SR configurations collides with HARQ-ACK and CSI
In RAN1 Meeting #94, X bits are used to represent an SR being indicated UE, X=ceil(log2(K+1)). However, the ceil() operation will leave some states unused, and unused states, some companies think, can support more positive SRs.

Based on the supporting companies of each alternative, the following proposal could be considered
Proposal 3-4 (QC, R1-1809427, proposal 1): If X = ceil(log2(K+1)) bits representing SR are appended to UCI on PUCCH that overlaps with K SR occasions, use all 2X bit combinations of the X bits to indicate combinations of positive SR on more than 1 of the K SR resource IDs. 
Specifically, for K=2 SR occasions, X=2 bits represent all 4 possible combinations of positive or negative SR on each of the 2 SR occasions.

Key issue 5: Timeline requirement for semi-statically configured transmissions overlapping
The Spec. already captures the timeline requirement for the DCI indicated HARQ-ACK feedback multiplexing with other PUCCH and PUSCH. Some companies proposed new timeline requirement for semi-statically configured transmissions.
Proposal 3-5 (CATT, R1-1808379, proposal 2): If P-/SP-CSI on PUCCH overlaps with SR, or SPS HARQ-ACK overlaps with SR and UCI is multiplexed on the SPS HARQ-ACK resource, there is no need to define and check a timeline.
Proposal 3-5 (CATT, R1-1808379, proposal 3): If SPS HARQ-ACK overlaps with grant-free PUSCH, or SPS HARQ-ACK overlaps with SR and UCI is multiplexed on SR resource, timeline N1+X should be satisfied.
Proposal 3-5 (CATT, R1-1808379, proposal 4): If P-/SP-CSI on PUCCH overlaps with grant-free PUSCH, UE does not expect to be configured with different starting symbols and the timeline is not needed.

Key issue 6: SR overlapping multiple CSI
When SR overlaps with multiple CSI reports without overlapping, which CSI report should multiplex with the SR. Some companies provide following ideas:
· SR is transmitted on the first CSI PUCCH resource.
· Support: CATT (proposal 5), MediaTek (proposal 1)
· SR is multiplexed and transmitted on each CSI PUCCH resource
· Support: Vivo [Sec 2]

Proposal 3-6-a (CATT, R1-1808379, proposal 5): When one SR occasion overlapping with two CSI PUCCH resources and the two CSI PUCCH resources are in TDM manner, SR is transmitted on the first CSI PUCCH resource.
Proposal 3-6-b (MTK, R1-1808260, proposal 1): When PUCCH of SR (or HARQ-ACK of SPS-PDSCH) overlaps two TDMed PUCCH of CSI, the SR (or HARQ-ACK of SPS-PDSCH) is multiplexed with the earlier CSI.
Proposal 3-6-c (VIVO, R1-1808225): No proposal

Key issue 7: Multiple SRs overlapped with HARQ-ACK or CSI
Some companies think further details for multiple SRs overlapped with HARQ-ACK or CSI.
Proposal 3-7(CATT, R1-1808379, proposal 6): For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to different SR configurations
· When HARQ-ACK and SR use PUCCH Format 1 and the SR resources do not overlap, HARQ-ACK is transmitted on the first SR PUCCH resource
· When HARQ-ACK/CSI uses PUCCH Format 2/3/4 PUCCH resource and the SR PUCCH resources do not overlap, [image: ] SR bits are transmitted on the HARQ-ACK/CSI resource. In case of multiple positive SR indications, it is up to UE implementation which SR configuration is indicated as positive in the PUCCH transmission.
Proposal 3-7(CATT, R1-1808379, proposal 7): For HARQ-ACK using PUCCH Format 0 overlapping with two SR configurations, HARQ-ACK is transmitted on a PUCCH Format 0 resource indicating HARQ-ACK and negative SRs or HARQ-ACK and one positive SR by using different CS sets corresponding to different SR configurations.
Proposal 3-7(CATT, R1-1808379, proposal 8): For HARQ-ACK using PUCCH Format 0 overlapping with single or multiple SR configurations using PUCCH Format 1, HARQ-ACK is transmitted on positive SR resource.

Key issue 8:  PUCCH resource adaption considering UE processing time
The resource for HARQ-ACK is decided by PUCCH resource field value in last DCI. When multiple PDSCHs are in response with a same HARQ-ACK codebook, the gNB should provide enough time to UE to process the HARQ-ACK information. However, some companies think UE cannot predict, whether or not, there is another DCI and PDSCH in next slot and UE cannot know the DCI will request UE combine HARQ-ACK information for multiple PDSCHs to in same slot either. Therefore, once UE received a DCI and corresponding PDSCH, it will begin to prepare HARQ-ACK information on the resource indicated by this DCI and even transmit it. So some companies suggest enough processing time before a new PUCCH resource indicated by a new DCI.
[image: ]
Proposal 3-8(MTK, R1-1808260, proposal 3): To adopt one of the below two alternatives to resolve issue of PUCCH resource adaptation considering UE processing time
•	Alt1 : UE is not expected to have additional HARQ-ACK bit to be multiplexed together based on the DCI that is no earlier than the current PUCCH resource by N1 symbols.
•	Alt2 : For the HARQ-ACK codebook generation and PUCCH resource adaptation, when one more PDSCH is taken into consideration in “iteration i”, UE processing time requirement shall also be satisfied between the PDSCH in “iteration i” and PUCCH resource determined in “iteration i-1”.
o	Note: It is assumed UE processing time requirement is satisfied between the PDSCH in “iteration i” and PUCCH resource determined in “iteration i”.

Key issue 9:  Determination of multi-CSI PUCCH

When higher layer parameter multi-CSI-PUCCH-ResourceList is configured,  PUCCH resources for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4 are provided for CSI reports. Some companies think the multi-resource is configured with PF4, the spreading factor of PF4 should be also considered, because the capacity is related to the spreading factor.
Proposal 3-9(MTK, R1-1808260, proposal 4): When determining a multi-CSI PUCCH from more than one, block-wise spreading factor of PUCCH format 4 shall also be taken into account for PUCCH resource ordering. 

Key issue 10:  Multi-slot long PUCCH 
Issue 10-1: UCI types for repetition 
Some companies claim the UCI repetition only for HARQ-ACK before, and some companies claim the UCI repetition should not be different from UCI types.
Proposal 3-10(ETRI, R1-1808812, proposal 1): Clarify that the UCI is repeated regardless of its type to keep UL coverage and to respond the traffic variation.
Issue 10-2: Multi-slot PUCCH overlapping
In RAN1 Meeting #93, overlapping between multiple slots PUCCH and multiple slots PUSCH are discussed, but the multi-slot PUCCHs collision is still needed to resolve. Many companies provide their own solutions:
Solution 1:
· If multi-slots PUCCHs start at same slot and have same number of slots
· For every overlapping slot, HARQ-ACK and CSI are multiplexed on the same PUCCH
  Support: MediaTek, Nokia
· If multi-slots PUCCHs start at different slot or have different number of slots
· For every overlapping slot, to drop PUCCH following the priority rule
· Different UCI type : HARQ-ACK > SR > CSI
· The same UCI type : 
· HARQ-ACK/SR : to follow the below priority order
· The earlier (slot as unit) transmitted one
· The larger repetition level one
· (Only applicable to SR) The earlier (within a slot) transmitted one
· CSI : follow priority of CSI reporting
· For every non-overlapping slot, PUCCH is transmitted
  Support: MediaTek
· CSI report is dropped starting from the first slot of overlap
Support: Nokia

Solution 2: Dropping low priority PUCCH and transmit the higher priority one.
Support: CATT (proposal 10), Samsung, Vivo (proposal 3)
· Priority order is HARQ-ACK > SR > SP-CSI > P-CSI.
· Support: CATT, Samsung
Solution 3: Ongoing PUCCH transmission take first for same UCI type
Proposal 3-10-2:

Key issue 11:  CSI multiplexing on PUCCH procedure 
For the first to deal with the overlapping, at most two CSI reports are selected. However, some companies think it may waste CSI Processing Units (CPU) when CSI-PUCCH collides with other PUCCH or PUSCH if multi-CSI PUCCH is not configured. So they provide ideas that:
Proposal 3-11(NEC, R1-1808363, proposal 2): When there is a PUSCH or other PUCCH transmission, all the UCI of CSI reports in one slot should be multiplexed together and then considered as colliding with other PUCCH or PUSCH.

Key issue 12:  Gaps for long PUCCH
Some companies comment that when the UE determines slots for transmitting long PUCCH on multiple slots, the   slots for the multi-slot long PUCCH transmission should be determined by considering one or two flexible symbols(s) as the DL/UL switching gap. So they propose that:
Proposal 3-12(WILUS, R1-1809321, proposal 5): Select one of the following alternatives:
· 
Alt-1. When the UE determines slots for transmitting long PUCCH on multiple slots, the  slots for the multi-slot long PUCCH transmission should be determined considering one or two flexible symbols(s) as the DL/UL switching gap.
· Alt-2. A UE does not transmit long PUCCH for UCI repetition in a slot having DL symbols if the total number of ‘flexible’ and ‘UL’ symbols in the slot is equal to the number of symbols for the long PUCCH. 
· Alt-3. A UE is not expected that the flexible symbol right after the last DL symbol in a slot is indicated or configured for long PUCCH transmission.
Proposal 3-12(WILUS, R1-1809321, proposal 6): Select one of the following options:
· 
Option-1. When the UE determines slots for transmitting long PUCCH on multiple slots, the  slots for the multi-slot long PUCCH transmission should be determined considering at least one or Ngap flexible symbols(s) right after SS/PBCH block, which is expected to receive at the UE, as the DL/UL switching gap.
· Option-2. A UE is not expected that the flexible symbol right after SS/PBCH block in a slot is indicated or configured for long PUCCH transmission.

Key issue 13: UCI types for PUCCH repetitions
The current agreement doesn’t consider the number of UCI bits or UCI types for PUCCH repetition. Therefore, assuming that a UE is transmitting with nearly maximum power (hence, the PUCCH repetitions), a same number of repetitions applies for e.g. 3 UCI bits and 11 UCI bits despite a ~5-6 dB required difference in SINR.
It is proposed by Samsung to scale the number of repetitions based on the UCI payload.



Proposal 3-13(Samsung, R1-1808754, proposal 3): For PUCCH repetitions, the number of UCI bits is ,  is configured relative to 11 UCI bits, and the number of PUCCH repetitions is . 
Key issue 14: Multi-CSI PUCCH resources with same capacity
The possibility of a UE being configured with two multi-CSI resources having same capacity was discussed and it was suggested to either preclude such configuration or define a rule for the UE to select a resource in such case. A restriction to have multi-CSI resources with different capacity is clearly not severe but it is also fundamentally unnecessary. Definition of a rule to select one of the two resources is also unnecessary as it is preferable to leave this choice to the network through the resource index. Then, if two multi-CSI resources have same capacity, the UE chooses the one with the smaller index.
Proposal 3-14(Samsung, R1-1808754, proposal 7): If the UE is configured with two multi-CSI resources having same capacity, the UE uses the multi-CSI resource with index 0.

Key issue 15: Partial overlap of UL transmission without DCI scheduling for slot n
· Case A: ACK/NACK for SPS PDSCH + SPS-PUSCH/SP-CSI/P-CSI/SR


Proposal 3-15(OPPO, R1-1808893, proposal 5): When ACK/NACK for SPS PDSCH overlaps with SPS-PUSCH/SP-CSI/P-CSI/SR in slot n, the conditions for UCI multiplexing are:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of SPS-PDSCH(s)
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the beginning of SPS-PDSCH.
· Case B: Overlap between any combination of SR, SPS-PUSCH, SP-CSI and P-CSI


Proposal 3-15(OPPO, R1-1808893, proposal 6): When SR overlaps with SPS-PUSCH/SP-CSI/P-CSI, or SP-CSI/P-CSI overlaps with SPS-PUSCH in slot n, the conditions for UCI multiplexing are:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the beginning of the last PUCCH(s)/PUSCH(s) among all the overlapping channels in the last transmission.
Key issue 16: Size assumption of partly dropped CSI reports on multi-CSI PUCCH
When a UE drops two parts of CSI reports in multi-CSI PUCCH resource, a gNB may not be able to decode CSI part1 reports due to the fact that the gNB cannot identify rate match output sequence length for the CSI part1 reports.
In order to have the same understanding of the size of CSI reports between the gNB and UE on the multi-CSI PUCCH resource, both sides should have the same assumption on the CSI part2 size before dropping.
Proposal 3-15(Sharp, R1-1809109, proposal 3): Reference payload size to determine how many CSI reports are dropped is determined based on the maximum rank available for the CSI report. 
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Appendix: Past meeting agreement
Agreements:
· The TP as listed in proposal 3.1 in R1-1807662 is adopted
· Note: the part “m=0, 1, …” is the one replacing the deleted text for m

Agreements:
· On a per PUCCH group basis:
· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,
· If  a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.
· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 
· For CSI-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot, the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.

Agreements:
· For step 1, while there are overlapping PUCCH resources in a slot,
· The UE determines the PUCCH resource (resource A) that overlaps with at least another PUCCH resource with the priority order of earliest followed by largest duration (if applicable)
· In case of multiple candidates for resource A, the UE can pick one (implementation-specific)
· The UE determines a set of PUCCH resources (resource set X) overlapping with PUCCH resource A. 
· The UE determines a PUCCH resource and corresponding UCI for multiplexing the PUCCH resource A and PUCCH resources in set X in one shot.
· The determined PUCCH resource and the corresponding UCI replace resource set X and resource A 
· For step 1, when there is no more overlapping PUCCH resources in the slot, the UE determines “the timeline requirements for overlapping UL channels”. If the requirement is met, the UE proceeds to Step 2. 
· Note: the above is per PUCCH group
· The above agreements is to replace Step 1 in the agreements under 7.1.3.2.3

R1-1807857
Agreements:
· When a PUCCH resource carrying SR and other UCI overlaps with PUSCH, if the UCI on PUCCH is going to be multiplexed on PUSCH, the SR bit(s) is dropped from the UCI before multiplexing on PUSCH.

Agreements:
· When a UE is configured for one PUCCH resource set for UCI transmission including HARQ-ACK, the UE is not expected to be provided with simultanouesARQ-ACK-CSI=TRUE.

Agreements:
· If a HARQ-ACK transmission from a UE using PUCCH format 1 overlaps with SR transmission occasions corresponding to K SR PUCCH configurations each using PUCCH format 1 in a slot, 
· In case of negative SR, the HARQ-ACK is transmitted on the HARQ-ACK resource. In case of positive SR, the HARQ-ACK is transmitted on the SR resource corresponding to the positive SR.

Agreements:
· If a HARQ-ACK transmission from a UE using PUCCH format 0 overlaps with SR transmission occasions corresponding to K SR PUCCH configurations, in a slot, 
If any SR is positive, indicate positive SR. Else indicate negative SR

Agreements:
· To add OACK & OSR in determining the number of CRC bits as part of Section 9.2.5.2 of 38.213

Agreements:
· When single slot PUCCH overlaps with multi-slot PUSCH repetition in a slot, if the timeline requirement is met for the overlapped slot, multiplexing UCI on PUSCH in the overlapped slot; otherwise, it is considered as an error case for the overlapped slot

Agreements:
· At least for Dec drop, when multi-slot PUCCH repetition overlap with single/multi-slot PUSCH repetition in time, dropping PUSCH without deferral in overlapping slots if the timeline requirement within overlapping slots is met; otherwise; it is considered as the error case for overlapping slots

R1-1807899
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.
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