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Introduction
In the RAN1 AH_1801 and #92 meeting, agreements related to simultaneous transmission of NR short PUCCH and other UCI were reached [1][2]. In this contribution, we present our further views on several remaining issues for short PUCCH.
SR indication
	Agreements:
· [bookmark: OLE_LINK6]If a UCI transmission on a PUCCH form a UE using format 2 or 3 or 4 overlaps in time with K PUCCH resources, each configured for a SR, X bits are used to represent a SR being indicated by the UE and appended to the end of the end of HARQ-ACK followed by CSI.
· Note: X is used to indicate both the presence or absence of SR and which of the K configured SR is embedded.
· FFS: X=ceil(log2(K+1))
· FFS PUCCH formats 0 & 1



SR multiplexed with A/N on PUCCH format 0
In case a UCI transmission of format 0 (that is a UCI with 1-2 A/N bits), overlaps with multiple configured SR PUCCH resources in time, some methods are summarized for multiplexing A/N and SR in [3]. The proposals are basically fall in three categories as listed below:
· Alt 1 (1a/1b/1c):
For 1-2 bits A/N with PUCCH format 0, A/N/SR are transmitted using the PUCCH format 0.Alt 1a need 1 additional CS based on A/N PUCCH resource. Alt 1b/1c needs 2 additional CS
· Alt 2:
Depending on the number of overlapping configured SR, the PUCCH format is changed. For more than one overlapping configured SR, a PUCCH format more than 2 bits is used.
· Alt 3:
The multiplexing is supported only for one overlapping configured SR. For multiple overlapping configured SRs, SRs are dropped and only A/N is transmitted.
Analysis for Alt1b/1c
For Alt 1b/1c, a simple method is applied. For 2 HARQ-ACK bits, 2 configured SR resources can be indicated while in case of 1 HARQ-ACK bit, this number is increased to 5 as described in [4]. However, a UE can be configured by higher layer with maximum 8 scheduling request configurations (maxNrofSR-ConfigPerCellGroup). Alt 1b/1c need to be improved for SR transmission with K>2.
One possible improvement for Alt 1b/1c is provided as follows. 
K (K>1) configured SR resources are divided into several numbered groups. Each group contains maximum 5 configured SR for 1 bit HARQ-ACK and maximum 2 configured SR for 2 bits HARQ-ACK. Pre-defined corresponding time-frequency resources for each group of SRs to transmit HARQ-ACK and positive SR. In each group, different CSs derived from the initial CS of HARQ-ACK PUCCH are used to distinguish different positive SRs. If all SRs are negative, the HARQ-ACK PUCCH resource is used.


Figure 1. A modified example of Alt1b and Alt1c
The scheme is illustrated by Fig 1 with a HARQ-ACK PUCCH for 2 bits and 4 configured SR PUCCH, which are fully overlapped. 4 configured SR PUCCH are divided into 2 groups. The first group contains SR ID0 and SR ID1. It falls back to the time-frequency resources of HARQ-ACK PUCCH. The second group contains SR ID2 and SR ID3. It falls back to the time-frequency resources of SR ID0 PUCCH. Suppose the initial CS of HARQ-ACK PUCCH is m0 in PRB x and the initial CS of SR ID0 is m1 in PRB y. In first group, the CS m0+1 in PRB x is used for positive SR ID0 and HARQ-ACK, and the CS m0+2 in PRB x is used for positive SR ID2 and HARQ-ACK. Similarly, In second group, the CS m0+1 in PRB y is used for positive SR ID2 and HARQ-ACK, and the CS m0+2 in PRB y is used for positive SR ID3 and HARQ-ACK. If the 4 SRs are negative, the CS m0 in PRB x is used to transmit HARQ-ACK.
Proposal 1: If A/N transmission on a PUCCH for a UE using format 0 fully overlaps in time with K PUCCH resources:
· K (K>1) configured SRs are divided into several numbered groups. 
· Each group contains 5 configured SR for 1 bit HARQ-ACK. If the number of SRs is less than 5, then they are grouped together in one group. 
· Each group contains 2 configured SR for 2 bits HARQ-ACK. 
· Pre-defined time-frequency resources for each group of SRs to transmit HARQ-ACK and positive SR.
· In each group, different CSs derived from the initial CS of HARQ-ACK PUCCH are used to distinguish different positive SRs.
· If all SRs are negative, the initial CS of the HARQ-ACK PUCCH is transmitted in the time-frequency resources of the HARQ-ACK PUCCH.
Analysis for Alt2
Alt2 is another choice, but it needs an ARI dynamically indicating the format and resource of PUCCH. In case of semi-persistent scheduling, it doesn’t work because of ARI absence.
One possible improvement for Alt 2 is provided as follows. 
When HARQ-ACK is transmitted through PUCCH format 0, the UE can determine the PUCCH resource using the following rules:
If the ARI is absence,
The UE can determine the corresponding PUCCH set according to the total number of HARQ-ACK and X bits, wherein, X=ceil(log2(K+1)), K is the number of overlapping SRs.
· If this PUCCH set is present, then first resource of PUCCH format 2 that has the same number of symbols as the PUCCH format 0 in this PUCCH set is used.
· If the required PUCCH Format 2 resources are obtained, HARQ-ACK and X bits are transmitted through PUCCH Format 2 resources.
· Else, HARQ-ACK is only transmitted through the resource of PUCCH format 0 and all SRs are dropped.
Else, the PUCCH resource that used to transmit HARQ-ACK+X bits is determined based on the ARI indication.
With this modification adopted, it can solve the problem of determining the PUCCH resource without ARI.
Proposal 2: If A/N transmission on a PUCCH for a UE using format 0 fully overlaps in time with K(K>1) PUCCH resources, the UE can determine the PUCCH resource using the following rules:
If the ARI is absence,
The UE can determine the corresponding PUCCH set according to the total number of HARQ-ACK and X bits, wherein, X=ceil(log2(K+1)), K is the number of overlapping SRs.
· If this PUCCH set is present, then first resource of PUCCH format 2 that has the same number of symbols as the PUCCH format 0 in this PUCCH set is used.
· If the required PUCCH Format 2 resources are obtained, HARQ-ACK and X bits are transmitted through PUCCH Format 2 resources.
· Else, HARQ-ACK is only transmitted through the resource of PUCCH format 0 and all SRs are dropped.
Else, the PUCCH resource that used to transmit HARQ-ACK+X bits is determined based on the ARI indication.

SR multiplexed with A/N on PUCCH format 1
In case a UCI transmission of format 1 (that is a UCI with 1-2 A/N bits), overlaps with multiple configured SR PUCCH resources in time, some methods are also summarized for multiplexing A/N and SR in [3]. The proposals are basically fall in two categories as listed below:
Option1: 
· If a UCI transmission on a PUCCH format 1 from a UE that conveys HARQ-ACK information and SR, overlaps in time with K configured PUCCH SR resources that are confined within the HARQ-ACK PUCCH resource, 
· If an SR is present, the UE indicates the corresponding SR resource ID by using the configured SR PUCCH resource for transmission of HARQ-ACK.
· If the SR is absent, the UE indicates the absence of the SR by using the HARQ-ACK PUCCH resource for transmission of HARQ-ACK.
· Note: PUCCH format 1 is used for both HARQ-ACK PUCCH resource and SR PUCCH resource.
Option 2: 
· When a UE has K SRs configured in a same time position, 
· For 1 or 2 bits HARQ-ACK, if K=0 or 1, ARI field in DCI indicates PUCCH format 0 or 1; otherwise, ARI field in DCI indicates PUCCH format 2 or 3 or 4.
The Option1 can be only used for the occasion where both SR resource and HARQ-ACK resource use PUCCH format 1. And, the Oprion1 cannot be used for SR multiplexed with A/N on PUCCH format 0. In Option2 there is no such restriction. However, In Option2 the same problem of ARI absence should be solved like SR multiplexed with A/N on PUCCH format 0 in 2.1. The following rules can be used to improve the Option 2.
One possible improvement for Option 2 is provided as follows. 
When a UE has K (K>1) SRs configured in a same time position and HARQ-ACK is transmitted through PUCCH format 1, the UE can determine the PUCCH resource using the following rules:
If the ARI is absence:
The UE can determine the corresponding PUCCH set according to the total number of HARQ-ACK and X bits, wherein, X=ceil(log2(K+1)), K is the number of overlapping SRs.
· If this PUCCH set is present, then first resource of PUCCH format 3 or 4 that has the same number of symbols as the PUCCH format 0 in this PUCCH set is used.
· If the required PUCCH Format 3 or 4 resources are obtained, HARQ-ACK and X bits are transmitted through PUCCH Format 3 or 4 resources.
· Else, HARQ-ACK is only transmitted through the resource of PUCCH format 1 and all SRs are dropped.
Else, the PUCCH resource that used to transmit HARQ-ACK+X bits is determined based on the ARI indication.

[bookmark: OLE_LINK3]We can see the Alt2 in 2.1 and Option2 in 2.2 are the same scheme, which means this scheme can be both used for SRs multiplexed with A/N on PUCCH format 0 and PUCCH format1. In fact, this scheme has also been agreed for SR multiplexed with A/N on PUCCH format 2/3/4. From the perspective of unifying and simplifying the multiplexing rules, Option2 is better. 
[bookmark: OLE_LINK13]Proposal 3: If A/N transmission on a PUCCH for a UE using format 1 fully overlaps in time with K(K>1) PUCCH resources, the UE can determine the PUCCH resource using the following rules:
If the ARI is absence:
The UE can determine the corresponding PUCCH set according to the total number of HARQ-ACK and X bits, wherein, X=ceil(log2(K+1)), K is the number of overlapping SRs.
· If this PUCCH set is present, then first resource of PUCCH format 3 or 4 that has the same number of symbols as the PUCCH format 1 in this PUCCH set is used.
· If the required PUCCH Format 3 or 4 resources are obtained, HARQ-ACK and X bits are transmitted through PUCCH Format 3 or 4 resources.
· Else, HARQ-ACK is only transmitted through the resource of PUCCH format 1 and all SRs are dropped.
Else, the PUCCH resource that used to transmit HARQ-ACK+X bits is determined based on the ARI indication.

Partial overlapping A/N and SR PUCCH resources
	Agreements:
· When the transmission of HARQ-ACK bits with PUCCH format 2 or 3 or 4 coincides with a SR opportunity, a bit presenting the state of the SR being absent or present, is appended to the end of HARQ-ACK bits to form the UCI bits.
· FFS: How to distinguish which SR configuration is prioritized for transmission in case of multiple SR configurations in the same occasion.
· Note: when two transmissions coincide, it means they have same starting symbol and duration.
· FFS when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time



In the RAN1#AH_1801 meeting, partial overlapping of SR and HARQ-ACK was discussed and summarized in [4], which is recommended to use as a base line for further discussion in this meeting. Based on Alt 1 proposed in the summary, we categorize the partial overlapping issue into the following four cases:
· Case 1: A/N with PUCCH Format 2/3/4 and SR with PUCCH Format 0/1
· Case 2: A/N with PUCCH Format 0 and SR with PUCCH Format 0/1
· Case 3: A/N with PUCCH Format 1 and SR with PUCCH Format 0.
· Case 4: A/N with PUCCH Format 1 and SR with PUCCH Format 1. 
Case 1: A/N with PUCCH Format 2/3/4 and SR with PUCCH Format 0/1
For this case, we are generally supportive of Alt 1 in [4] copied as below. This also aligns with the case that SR and A/N have the same starting and ending points.
· Alt 1: The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. 1 bit is appended to A/N for SR (0 if SR negative, 1 if SR positive). 
But, the following two cases as shown in Figure 2 need to be clarified: 
· Case 1-a: If multiple SR occasions of one SR configuration partially overlap with one A/N transmission, only one bit is appended to A/N for SR. Because even a new data arrives between two SR occasions, there would be no enough time for a UE to append another bit for the later SR occasion. That is a negative SR is expected for the later SR occasion in this case. 
· Case 1-b: If multiple A/N transmissions partially overlap with one SR occasions, one bit for SR is only appended to the first A/N transmission occasion. 
[image: ]
Figure 3. Multiple SR partially overlaps with one A/N or multiple A/N partially overlaps with one SR
Proposal 4: In case of partial overlap between A/N with PUCCH Format 2/3/4 and SR with PUCCH Format 0/1, the PUCCH resource for transmission of A/N/SR is the A/N PUCCH resource. 1 bit is appended to A/N for SR (0 if SR negative, 1 if SR positive).  
· If multiple SR occasions of one SR configuration partially overlap with one A/N transmission, only one bit is appended to A/N for SR. 
· If multiple A/N transmissions partially overlap with one SR occasions, one bit for SR is only appended to the first A/N transmission occasion. 
Case 2: A/N with PUCCH Format 0 and SR with PUCCH Format 0/1
[bookmark: OLE_LINK5]In this case, the following alternative was proposed in [4]. However, it needs to reserve the CS for positive SR for all A/N symbols. Thus, it increases PUCCH resource overhead on the non-overlapping symbol and also deteriorates the performance for A/N due to additional hypotheses. Another issue caused is different SR states would be transmitted on different A/N symbols if the data arrives during the non-overlapping A/N symbols. An example is shown in Figure 3a. 
· Alt 1: The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. If SR is negative, the CS of A/N is used. If SR is positive, the CS of A/N incremented by one is used.
[image: ]
[bookmark: OLE_LINK4]Figure 2. A/N with PUCCH Format 0 and SR with PUCCH Format 0
To tackle above issues, the CS of A/N incremented by one should be only used on the non-overlapping A/N symbols. Regarding to the non-overlapping SR symbols, it could be still transmitted if SR is in PUCCH Format 0 (no time domain OCC), or it could be dropped if SR is in PUCCH Format 1 (but there is a time domain OCC which may cause collision if SR is dropped). 
[image: ]
Figure 2b. A/N with PUCCH Format 0 and SR with PUCCH Format 1
However, another case is shown in Figure 2b. When A/N is PUCCH format 0 and SR is PUCCH format 1, A/N and SR use SR PUCCH resources in overlapping symbols, and, the sequence for SR is transmitted in non-overlapping SR symbols. Thus, OCC conflicts can be avoided. On the non-overlapping A/N symbol, the sequence for A/N is transmitted. 
Therefore, we propose that, 
[bookmark: OLE_LINK11][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 5: In case of partial overlap between A/N with PUCCH Format 0 and SR with PUCCH Format 0, 
· On the overlapping symbols: The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. If SR is negative, the CS of A/N is used. If SR is positive, the CS of A/N incremented by one is used.
· On the non-overlapping A/N symbol: The PUCCH resource for transmission of A/N is the A/N PUCCH resource. 
· On the non-overlapping SR symbols: For SR with PUCCH Format 0, the PUCCH resource for transmission of SR is the SR PUCCH resource, and the CS for SR is transmitted.
[bookmark: OLE_LINK12]Proposal 6: In case of partial overlap between A/N with PUCCH Format 0 and SR with PUCCH Format 1, 
· [bookmark: OLE_LINK9]On the overlapping symbols: If SR is negative, the CS of A/N is used in the A/N PUCCH resource. If SR is positive, the CS of A/N+SR is used in the SR PUCCH resource.
· On the non-overlapping A/N symbol: The PUCCH resource for transmission of A/N is the A/N PUCCH resource. 
· [bookmark: OLE_LINK10]On the non-overlapping SR symbols: The PUCCH resource for transmission of SR is the SR PUCCH resource, and the CS for SR is transmitted.
Case 3: A/N with PUCCH Format 1 and SR with PUCCH Format 0.
Regarding to this case, the following alternatives were given in the summary.
· Alt1: Drop SR and transmit only A/N
· Alt 2: The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. If SR is negative, the CS of A/N is used for all symbols. If SR is positive, for the overlapping symbols, the CS of A/N of the UCI/DMRS is incremented by one.
Given SR is to be transmitted in a short PUCCH, it is most probably used for triggering of URLLC traffic. That is SR should be prioritized in this case. Thus, Alt 1 is not desirable. On the contrary, we propose to drop A/N transmission. To reduce the impact on A/N, only the hop contains overlapping symbols is dropped. 
In general, we are fine with the principles proposed in Alt 2, which needs to reserve a CS resource if SR is positive. Alternatively, if SR is positive, the CS of SR can be transmitted on the overlapping symbols using A/N PUCCH resource. Then, for a given UE, eNB should guarantee the CS configured for SR is different from the CS for A/N. Since it could be fully controlled by eNB, we slightly prefer to go in this way.    
Proposal 7: In case of partial overlap between A/N with PUCCH Format 1 and SR with PUCCH Format 0, RAN 1 down-select between the following two alternatives: 
· Alt 1. SR is prioritized. For A/N transmission, the hop contains overlapping symbols is dropped.
· Alt 2. The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. If SR is negative, the CS of A/N is used for all symbols. If SR is positive, for the overlapping symbols, the CS of SR is used.
Case 4: A/N with PUCCH Format 1 and SR with PUCCH Format 1. 
The following alternatives are given in the summary. The general rule is to drop SR under certain conditions.
· Alt 1: Same as LTE if SR and A/N have same starting and ending points. Otherwise drop SR.
· Alt2: Same as LTE if UE processing time for A/N is guaranteed. Otherwise drop SR
One possible prioritization for above two alternatives is to only drop the hop that containing overlapping symbols for SR, and the hop without a collision could still be transmitted for SR. This can decrease the influence on SR. Therefore, we propose that, 
Proposal 8: In case of partial overlap between A/N with PUCCH Format 1 and SR with PUCCH Format 1
· For SR transmission, a UE shall drop the hop that containing overlapping symbols, and the hop without a collision could still be transmitted for SR.
A/N/SR and CSI multiplexing 
	Agreements:
· When A/N/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of A/N/SR and CSI.
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of A/N/SR and CSI. The PUCCH resource is determined based on ARI.
· FFS on UE assumption on the CSI part 2 is present
· FFS if/how to multiplex CSI and A/N/SR in case PUCCH format indicated by ARI for A/N/SR and CSI is different from the configured PUCCH format for CSI.
· If the UE is configured with only one PUCCH resource set,
· FSS how to determine the PUCCH resource for transmission of UCI



For one UE, when A/N/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of A/N/SR and CSI simultaneously. If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of A/N/SR and CSI. When format3 or 4 is configured for CSI reporting, CSI is divided into CSI part1 and CSI part2. In some cases, the CSI part 2 payload for some CSI reports can be unknown and as a result the gNB can’t get the same total number of A/N/SR and CSI. Different PUCCH resource sets may be determined for gNB and UE. On the other hand, even the PUCCH resource set is the same, the PRBs of PUCCH resource for transmission, based on the payload size and the max code rate may be different. In order to make consistency between gNB and UE, it is better to calculate as the CSI part 2 is absent.
Another open issue is how to multiplex CSI and A/N/SR in case PUCCH format indicated by ARI for A/N/SR and CSI is different from the configured PUCCH format for CSI. If more than one PUCCH resource sets are configured for UE and there is a PUCCH resource set supporting the total number of A/N/SR and CSI, a priority of PUCCH formats can be defined, and the format is selected based on the priority. Long PUCCH should always provide better coverage than short PUCCH. For two long PUCCH formats, PUCCH format 4 provides some multiplexing capacity while PUCCH format 3 supports no UE multiplexing. Therefore, A priority of PUCCH formats for A/N/SR and CSI multiplexing can be defined as: PUCCH format 4 > PUCCH format 3 > PUCCH format 2.
For A/N/SR and CSI multiplexing, the total payload size must be more than 2 bits, which exceeds the payload size range of the A/N only resource set configured for UE. The resource indicating based on ARI doesn’t apply.
If only one PUCCH resource sets configured for UE when one PUCCH resource is used for transmission of A/N/SR and CSI, 
· if only one resource for CSI reporting is configured, the PUCCH resource is just the resource for CSI reporting.
· if two resources for CSI reporting are configured, the PUCCH resource is determined based on the rules of multiplexing HARQ-ACK/SR and CSI in 9.2.5.2[5].
	9.2.5.2[5]
…
 then
· 




[bookmark: OLE_LINK14]if the UE is configured with  PUCCH format 2 resources, or with  PUCCH format 3 resources, or with  PUCCH format 4 resources, 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 , and configured code rate 
...  


Proposal 9: When A/N/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of A/N/SR and CSI. (Agreed)
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of A/N/SR and CSI. The PUCCH resource is determined based on ARI. (Agreed)
· The CSI part 2 is absent when the total number of A/N/SR and CSI is calculated.
· When PUCCH format indicated by ARI for A/N/SR and CSI is different from the configured PUCCH format for CSI, a priority of PUCCH formats is defined and the format with higher priority is used for transmission of A/N/SR and CSI.
· If the UE is configured with only one PUCCH resource set,
· 
[bookmark: _GoBack]if only one resource() for CSI reporting is configured, the PUCCH resource is just the resource for CSI reporting.
· 
if two resources() for CSI reporting are configured, the PUCCH resource is determined based on the rules of multiplexing HARQ-ACK/SR and CSI in 9.2.5.2[5].
Conclusion
In this contribution, several remaining issues related to short PUCCH are further analyzed to complete the functionality. Basically, they are in 3 categories: Multiple SRs overlapped with PUCCH resource, Partial overlapping A/N and SR PUCCH resources, and A/N/SR and CSI multiplexing. In summary, we have the following proposals for capturing. 
Proposal 1: If A/N transmission on a PUCCH for a UE using format 0 fully overlaps in time with K PUCCH resources:
· K (K>1) configured SRs are divided into several numbered groups. 
· Each group contains 5 configured SR for 1 bit HARQ-ACK. If the number of SRs is less than 5, then they are grouped together in one group. 
· Each group contains 2 configured SR for 2 bits HARQ-ACK. 
· Pre-defined time-frequency resources for each group of SRs to transmit HARQ-ACK and positive SR.
· In each group, different CSs derived from the initial CS of HARQ-ACK PUCCH are used to distinguish different positive SRs.
If all SRs are negative, the initial CS of the HARQ-ACK PUCCH is transmitted in the time-frequency resources of the HARQ-ACK PUCCH.
Proposal 2: If A/N transmission on a PUCCH for a UE using format 0 fully overlaps in time with K(K>1) PUCCH resources, the UE can determine the PUCCH resource using the following rules:
If the ARI is absence,
The UE can determine the corresponding PUCCH set according to the total number of HARQ-ACK and X bits, wherein, X=ceil(log2(K+1)), K is the number of overlapping SRs.
· If this PUCCH set is present, then first resource of PUCCH format 2 that has the same number of symbols as the PUCCH format 0 in this PUCCH set is used.
· If the required PUCCH Format 2 resources are obtained, HARQ-ACK and X bits are transmitted through PUCCH Format 2 resources.
· Else, HARQ-ACK is only transmitted through the resource of PUCCH format 0 and all SRs are dropped.
Else, the PUCCH resource that used to transmit HARQ-ACK+X bits is determined based on the ARI indication.
Proposal 3: If A/N transmission on a PUCCH for a UE using format 1 fully overlaps in time with K(K>1) PUCCH resources, the UE can determine the PUCCH resource using the following rules:
If the ARI is absence:
The UE can determine the corresponding PUCCH set according to the total number of HARQ-ACK and X bits, wherein, X=ceil(log2(K+1)), K is the number of overlapping SRs.
· If this PUCCH set is present, then first resource of PUCCH format 3 or 4 that has the same number of symbols as the PUCCH format 1 in this PUCCH set is used.
· If the required PUCCH Format 3 or 4 resources are obtained, HARQ-ACK and X bits are transmitted through PUCCH Format 3 or 4 resources.
· Else, HARQ-ACK is only transmitted through the resource of PUCCH format 1 and all SRs are dropped.
Else, the PUCCH resource that used to transmit HARQ-ACK+X bits is determined based on the ARI indication.
Proposal 4: In case of partial overlap between A/N with PUCCH Format 2/3/4 and SR with PUCCH Format 0/1, the PUCCH resource for transmission of A/N/SR is the A/N PUCCH resource. 1 bit is appended to A/N for SR (0 if SR negative, 1 if SR positive).  
· If multiple SR occasions of one SR configuration partially overlap with one A/N transmission, only one bit is appended to A/N for SR. 
· If multiple A/N transmissions partially overlap with one SR occasions, one bit for SR is only appended to the first A/N transmission occasion. 
Proposal 5: In case of partial overlap between A/N with PUCCH Format 0 and SR with PUCCH Format 0, 
· On the overlapping symbols: The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. If SR is negative, the CS of A/N is used. If SR is positive, the CS of A/N incremented by one is used.
· On the non-overlapping A/N symbol: The PUCCH resource for transmission of A/N is the A/N PUCCH resource. 
· On the non-overlapping SR symbols: For SR with PUCCH Format 0, the PUCCH resource for transmission of SR is the SR PUCCH resource, and the CS for SR is transmitted.
Proposal 6: In case of partial overlap between A/N with PUCCH Format 0 and SR with PUCCH Format 1, 
· On the overlapping symbols: If SR is negative, the CS of A/N is used in the A/N PUCCH resource. If SR is positive, the CS of A/N+SR is used in the SR PUCCH resource.
· On the non-overlapping A/N symbol: The PUCCH resource for transmission of A/N is the A/N PUCCH resource. 
· On the non-overlapping SR symbols: The PUCCH resource for transmission of SR is the SR PUCCH resource, and the CS for SR is transmitted.
Proposal 7: In case of partial overlap between A/N with PUCCH Format 1 and SR with PUCCH Format 0, RAN 1 down-select between the following two alternatives: 
· Alt 1. SR is prioritized. For A/N transmission, the hop contains overlapping symbols is dropped.
· Alt 2. The PUCCH resource for transmission of A/N and SR is the A/N PUCCH resource. If SR is negative, the CS of A/N is used for all symbols. If SR is positive, for the overlapping symbols, the CS of SR is used.
Proposal 8: In case of partial overlap between A/N with PUCCH Format 1 and SR with PUCCH Format 1
· For SR transmission, a UE shall drop the hop that containing overlapping symbols, and the hop without a collision could still be transmitted for SR.
Proposal 9: When A/N/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of A/N/SR and CSI. (Agreed)
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of A/N/SR and CSI. The PUCCH resource is determined based on ARI. (Agreed)
· The CSI part 2 is absent when the total number of A/N/SR and CSI is calculated.
· When PUCCH format indicated by ARI for A/N/SR and CSI is different from the configured PUCCH format for CSI, a priority of PUCCH formats is defined and the format with higher priority is used for transmission of A/N/SR and CSI.
· If the UE is configured with only one PUCCH resource set,
· 
if only one resource() for CSI reporting is configured, the PUCCH resource is just the resource for CSI reporting.

if two resources() for CSI reporting are configured, the PUCCH resource is determined based on the rules of multiplexing HARQ-ACK/SR and CSI in 9.2.5.2[5].
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