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Introduction
This contribution summaries the proposals related to the overlapping of PUCCH resources submitted to the AI 7.1.3.2.1. For completeness of the proposals on a given topic, relevant proposals from AI 7.1.3.2.2 are also included in this summary.
The proposals are summarized based on the following categories, addressing the key open issues:
· Overlapping PUCCH resources
· HARQ-ACK/SR and CSI multiplexing 
· SR ID indication for multiple SR PUCCHs overlapping with another UCI PUCCH
· One SR PUCCH overlapping with two non-overlapping CSI PUCCHs
· One HARQ-ACK PUCCH overlapping with two non-overlapping CSI PUCCHs
· Overlapping with PUCCH for DL SPS HARQ-ACK
· Other related issues

In general, discussions are needed to reach to consensus to close the related key open issues. The related agreements during the last meeting can be found in Appendix.
Overlapping of PUCCH resources
HARQ-ACK/SR and CSI with one resource set configured
The UE behaviour when the HARQ-ACK/SR PUCCH resource and configured CSI reporting PUCCH resource overlap and the UE is configured with more than one PUCCH resource for transmission of UCI including HARQ-ACK is specified. However, the corresponding UE behaviour is not specified if the UE is configured only with one PUCCH resource set. The proposals to resolve this open issue are summarized below. Please note that a clarification is added to Alt 2 based on the general frame work of the WA from the last meeting.
Proposal 2.1-A:
· When the HARQ-ACK/SR PUCCH resource determined by ARI and the configured CSI PUCCH resource overlap in a slot, if the UE is configured with only one PUCCH resource set for UCI transmission including HARQ-ACK and simultaneous transmission of HARQ-ACK/SR and CSI is enabled, select from one of the following alternatives:
· Alt 1: The UE is not expected to transmit the corresponding HARQ-ACK/SR and the CSI report in a PUCCH resource in that slot.
· Supportive companies: E//, Spreadtrum Comm., OPPO, Intel.
· Alt 2: HARQ-ACK/SR and CSI are transmitted together by PUCCH resource for CSI
· Supportive companies: ZTE, Panasonic, CATT, Lenovo, MOT, DCM, Vivo, Nokia
· Note: The timeline requirements for transmission of HARQ-ACK on CSI PUCCH resource is met. 
· Alt 3: HARQ-ACK/SR is transmitted on the HARQ-ACK/SR PUCCH resource and CSI reporting is dropped in that slot.
· Supportive companies: Panasonic, Vivo, LG

This topic was intensively discussed last meeting. Based on the proposals, the following is suggested.
	Suggestions for next step:
· Complete the companies’ views based on the survey and conclude this topic. Note that if a consensus is not reached, since the UE behavior would be unspecified, Alt 1 would be the natural outcome.


SR ID indication of multiple overlapping SR PUCCHs
In the MAC specification TS 38.321, section 5.4.4, there is a note:
NOTE:      The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.
In cases that the SR PUCCH resources overlap in time, RAN2 has assumed that the gNB can determine which SR configuration triggered the PUCCH transmission. Therefore, to make this assumption valid, RAN1 made the following agreements:
Agreements (RAN1#AH01):
· 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 indicated 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
Agreements (RAN1#91):
· If a UCI transmission on a PUCCH from a UE in a slot using format 2 or 3 or 4 overlaps in time with K configured PUCCH SR resources which are overlapped in time, X bits are used to represent an SR being indicated by the UE where 
· All-zero X represents the absence of an SR. Otherwise, X represents the presence of an SR.
· Note: X bits should be considered when the UCI is encoded irrespective of the SR being present of absent.
· X=ceil(log2(K+1)) where K is the number of configured SR PUCCH IDs (schedulingRequestResourceId) that overlap in time with the UCI transmission on PUCCH in the slot.
· The K IDs are ordered according to an increasing number of the corresponding SR IDs. The index of an ordered configured PUCCH resource ID is obtained from X bits when SR is triggered.
It is important to note that based on the Agreement 5 in the Appendix, SR and CSI can be multiplexed on a PUCCH resource when they overlap without any constraint on the alignment of the starting symbol. The same applies when an SR PUCCH resource and a PUCCH resource including HARQ-ACK overlap based on the WA in the appendix.
This implies that in case of SR PUCCH resource overlapping with a UCI PUCCH resource based on format 2 or 3 or 4, the above agreements can be extended to overlapping PUCCH resources with different starting symbols as it is captured in TS 38.213. 
It is still an open issue how the indication of SR ID can be done in case of overlapping with a UCI with PUCCH format 0 or 1. Companies have provided solutions to address these open issues to resolve determination of SR identity at gNB when the corresponding SR is multiplexed with other UCI on a PUCCH resource with format 0 or 1.
Multiple SR and HARQ-ACK/CSI on PUCCH format 1
Related to the open issues with respect to overlapping transmission occasions corresponding to multiple SR PUCCH resource configurations with a PUCCH format 1 for a UCI, the following solutions have been proposed by different companies.
Proposal 2.2-A:
· If a HARQ-ACK transmission from a UE using PUCCH format 1 determined by ARI overlaps with SR transmission occasions corresponding to K SR PUCCH configurations each using PUCCH format 1 in a slot, 
· Select one of the following alternatives if the ARI is available:
· Alt 1: 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.
· Supportive companies: CATT, Spreadtrum comm., Vivo . HW. HiSi, E//, Nokia, Intel, LGE (if ARI is absence or only one PUCCH resource set is configured)
· Alt 2: If K>1, a PUCCH format 2 or 3 or 4 is determined to carry L = 1 or 2 bits HARQ-ACK and K > 1 SR based on ARI field and corresponding PUCCH resource set for L+ceil(log2(K+1)) UCI bits. 
· If K=0 or 1, 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.
· Supportive companies: ZTE, Samsung, DCM, OPPO, LGE (if ARI is present and more than one PUCCH resource(s) are configured)
· Alt 3: Select one of the following two alternatives.
· If two level SR priority distinction is important (such as eMBB and URLLC), the SR resource is used for transmission of HARQ-ACK and SR.
· The SR PUCCH resource corresponding to the highest priority configure SR ID is used if the highest priority configured SR ID is positive.
· The SR PUCCH resource corresponding to the second highest priority configure SR ID is used if logical “OR” over K-1 SR processes other than the highest priority configured SR ID is positive.
· If more than two level SR priority distinction is required, PUCCH format 2 is used to carry L=1 or 2 bits HARQ-ACK and K>1 SR.
· Supportive companies: Panasonic

Proposal 2.2-B:
· If a HARQ-ACK transmission from a UE for a PDSCH without a corresponding PDCCH using PUCCH format 1 overlaps with SR transmission occasions corresponding to K SR PUCCH configurations each using PUCCH format 1 in a slot, 
· Alt 1: The UE can determine the corresponding PUCCH resource set according for HARQ-ACK and X bits UCI bits, wherein, X=ceil(log2(K+1)).
· 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.
· Supportive companies: ZTE

This topic was intensively discussed last meeting. Based on the proposals, the following is suggested.
	Suggestions for next step:
· Complete the companies’ views based on the survey and conclude this topic.
· Also discuss if there is any other view to consider for proposal 2.2-B.
· Discuss the proposals to reach to a consensus.



Multiple SR and HARQ-ACK/CSI on PUCCH format 0
Related to the open issues with respect to overlapping transmission occasions corresponding to multiple SR PUCCH resource configurations with a PUCCH format 0 for a UCI, the following solutions have been proposed by different companies.
Proposal 2.2-C:
· If a HARQ-ACK transmission from a UE using PUCCH format 0 determined by ARI overlaps with SR transmission occasions corresponding to K SR PUCCH configurations in a slot, 
· Select one of the following alternatives:
· Alt 1: Maximum two SR configurations are considered for multiplexing with HARQ-ACK. If K>2, two configured SR PUCCH resources with the highest priority are considered.
· The initial CS of the HARQ-ACK PUCCH resource is increased by one or two, respectively, if SR corresponding to the highest or the second highest priority configured SR PUCCH resource is positive. Otherwise, when there is no SR, HARQ-ACK is transmitted using the HARQ-ACK PUCCH resource.
· Supportive companies: Ericsson, CATT?, LGE (if ARI is absence or only one PUCCH resource set is configured)

Alt 2: Logical “OR” over all K SR PUCCH configurations is indicated together with HARQ-ACK on the HARQ-ACK/SR PUCCH format 0 resource.
· Supportive companies: Nokia, Vivo

· Alt 3: Logical “OR” over two groups of SR configurations is indicated together with ACK/NACK on the HARQ-ACK/SR PUCCH format 0 resource. Two groups of SR with max 5 or 2 SR configurations per group for 1 or 2 AN bits, respectively.
· Supportive companies: ZTE

· Alt 4:  If K>1, a PUCCH format 2 or 3 or 4 is determined to carry L = 1 or 2 bits HARQ-ACK and K > 1 SR based on ARI field and corresponding PUCCH resource set for L+ceil(log2(K+1)) UCI bits. 
· If K=0 or 1, in case of negative SR, the HARQ-ACK is transmitted on the HARQ-ACK resource. In case of positive SR, the initial CS of the HARQ-ACK is increased for transmission of the HARQ-ACK on the HARQ-ACK PUCCH resource.
· Supportive companies: Samsung, DCM, OPPO, LGE (if ARI is present and more than one PUCCH resource(s) are configured)

· Alt 5: Depending on the number of SR priority distinctions, one of the following is supported:
· If two level SR priority distinction is important (such as eMBB and URLLC), the HARQ-ACK resource is used for transmission of HARQ-ACK and SR.
· The initial cyclic shift of the HARQ-ACK PUCCH resource is increased by one if SR corresponding to the highest priority configured SR ID is positive.
· The initial cyclic shift of the HARQ-ACK PUCCH resource is increased by two if logical “OR” over K-1 SR processes other than the highest priority configured SR ID is positive.
· If more than two level SR priority distinction is required, PUCCH format 2 is used to carry L=1 or 2 bits HARQ-ACK and K>1 SR.
· Supportive companies: Panasonic

· Alt 6: When the HARQ-ACK resource is configured with PUCCH format 0 and overlaps with SR transmission, SR is multiplexed on the overlapping symbols of the HARQ-ACK resource.
· Supportive companies: HW, HiSi

	Suggestions for next step:
· Complete the companies’ views based on the survey and conclude this topic.
· Discuss the proposals to reach to a consensus.



One PUCCH overlapping with two non-overlapping CSI PUCCHs
There is an open issue in Agreement 5 from the last meeting:
Agreements 5 (RAN1#92bis):
· When a configured CSI PUCCH resource overlaps with one or more configured SR PUCCH resources in a slot,
· The UE multiplexes all UCIs on the CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.
· FFS: When one SR PUCCH resource overlaps with two non-overlapping CSI PUCCH

The followings are proposed to address the open issue:
Proposal 2.3-A:
· When one SR PUCCH resource overlaps with two non-overlapping CSI PUCCH resources in a slot, 

· Alt 1: SR is multiplexed and transmitted with CSI on the first CSI PUCCH resource.
· Supportive companies: CATT, E//, LG, DCM

· Alt 2: SR is multiplexed and transmitted on each CSI PUCCH resource.
· Supportive companies: Lenovo, MOT, LG

· Alt 3: Choose the smaller code rate PUCCH resource to multiplex SR and CSI. If these two CSI PUCCH resources are configured with a same code rate, the higher priority CSI PUCCH resource is selected.
· Supportive companies: Spreadtrum comm.
· Alt 4: This is an error case due to poor configuration. No need for specification.
· Supportive companies: Nokia, Intel

One of the companies (LG) discussed that the same issue should be resolved when a HARQ-ACK PUCCH resource overlaps with two non-overlapping CSI PUCCH resources.  The proposals are listed below:

Proposal 2.3-B:
· When a PUCCH resource for HARQ-ACK information of a PDSCH without corresponding PDCCH, overlaps with two non-overlapping CSI PUCCH resources in a slot
· Alt 1: HARQ-ACK can be multiplexed on the all overlapping CSI PUCCH resources
· Supportive companies: LG
· Alt 2: HARQ-ACK can be multiplexed on the first CSI PUCCH resource among all overlapping CSI PUCCH resources
· Supportive companies: LG
Proposal 2.3-C:
· When a PUCCH resource for HARQ-ACK information determined by ARI, overlaps with two non-overlapping CSI PU
· Alt 1: Only one CSI report having highest priority can be multiplexed with HARQ-ACK
· Supportive companies: LG
· Alt 2: Up to J CSI reports having higher priority can be multiplexed with HARQ-ACK
· Supportive companies: LG

	Suggestions for next step:
· Complete the companies’ views based on the survey and conclude this topic.
· Also discuss if there is any other view to consider for proposal 2.3-B and 2.3-C.
· Discuss the proposals to reach to a consensus.



Overlapping with PUCCH for DL SPS HARQ-ACK
One the open issue is related to the PUCCH resource for DL SPS HARQ-ACK in the WA from the last meeting where it was discussed how to define the timeline requirements and corresponding multiplexing rules. In the following the related proposals are listed:

· Proposal 2.4-A: 
· UE is not expected to be configured with overlapping between SPS HARQ-ACK and CSI/SR on PUCCH, or UE can assume that the starting symbol of SPS HARQ-ACK and CSI/SR on PUCCH are always the same when there is overlapping.
· Supportive companies: CATT

· Proposal 2.4-B:
· When a PUCCH carrying HARQ-ACK corresponding to a DL SPS PDSCH overlaps with other PUCCH or PUSCH resources in a slot, the timeline requirements and multiplexing rules are the same as those corresponding to HARQ-ACK for a PDSCH scheduled by last DCI.
· The last symbol of the PDSCH for DL SPS should be at least N1+X symbols before the earliest symbol of the overlapping PUCCH/PUSCH resources that are intended to carry the corresponding HARQ-ACK for the PDSCH of DL SPS.
· Supportive companies: E//, Spreadtrum Comm(?)
· Proposal 2.4-C: 
· It is clarified that, when there are both HARQ-ACK for dynamic PDSCH and HARQ-ACK for SPS PDSCH within a slot, one PUCCH resource is determined based on ARI to transmit all HARQ-ACK bits 
· Note: the payload size takes into account both HARQ-ACK for dynamic PDSCH and HARQ-ACK for SPS PDSCH
· Supportive companies: MTK
	Suggestions for next step:
· Complete the companies’ views based on the survey and conclude this topic.
· Also discuss if there is any other view to consider for proposal 2.4-A, 2.4-B and 2.4-C.
· Discuss the proposals to reach to a consensus.



Specification correction
DMRS signal generation for PUCCH format 2
Two companies (QC and MTK) have addressed that although the DMRS sequence has a limited size, however for reasons such as initialization of the pseudo random generation, a sequence with a different size (probably larger) is needed. Therefore, it is suggested to remove the upper bound for DMRS in the following TP which can be considered potential for agreement:
	Potential agreement:
Proposal 3.1:
· Adopt the following TP in Section 6.4.1.3.2 of TS 38.211.
---------------------------------------------------------   Beginning of change ---------------------------------------------------
6.4.1.3.2	Demodulation reference signal for PUCCH format 2
< Unchanged parts are omitted >

The reference-signal sequence  shall be generated according to

.




< Unchanged parts are omitted >
----------------------------------------------------------   End of change ----------------------------------------------------



 UE procedure for reporting multiple UCI types
One of the companies (Intel) provided the following text proposal for cases that PUCCH resources provided by higher layer parameter multi-CSI-PUCCH-ResourceList are used to make a combined CSI report before multiplexing with HARQ-ACK bits when HARQ-ACK with a corresponding PDCCH and multiple CSI reports collide in a slot, based on the previous agreements. 
Proposal 3.2:
-------------------------------------------------<Start text proposal>--------------------------------------------------------------
9.2.5	UE procedure for reporting multiple UCI types
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI
(Unchanged part is omitted)
If a UE has HARQ-ACK information to transmit in response to a PDSCH reception with a corresponding PDCCH or in response to a PDCCH indicating SPS PDSCH release, and the UE has multiple wideband periodic/semi-persistent CSI reports [6, TS 38.214] to transmit in a PUCCH, the UE first combines multiple PUCCH based wideband periodic/semi-persistent CSI reports on a single multi-CSI PUCCH resource configured by higher layer parameters multi-CSI-PUCCH-ResourceList, as described above in Subclause 9.2.5.2.
If 
-	a UE has HARQ-ACK information to transmit in response to a PDSCH reception with a corresponding PDCCH or in response to a PDCCH indicating SPS PDSCH release; and
-	the UE has wideband periodic/semi-persistent CSI reports [6, TS 38.214] to transmit in a PUCCH

-	the UE determines a resource for a PUCCH format 2 or a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, by determining a PUCCH resource indicated by the PUCCH resource indicator field from the PUCCH resource configuration for HARQ-ACK transmission [5, TS 38.212] in the last DCI format 1_0 or DCI format 1_1 that the UE detects with  as described in Subclause 9.2.1 and Subclause 9.2.3, and simultaneousHARQ-ACK-CSI= TRUE, where  is the total number of CSI bits which the UE selects for transmission in case that multiple PUCCH based wideband periodic/semi-persistent CSI reports are combined on a single multi-CSI PUCCH resource,




-	if , the UE transmits the HARQ-ACK/SR and periodic/semi-persistent CSI bits using either PUCCH format 2, or PUCCH format 3, or PUCCH format 4 by selecting the minimum number  of the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;










-	else, the UE selects  CSI report(s) for transmission together with HARQ-ACK/SR in ascending priority order using either PUCCH format 2, or PUCCH format 3, or PUCCH format 4, where  the value of  satisfies  and , where  is the number of CSI report bits for the  CSI report in ascending priority order of,  is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits.

If a UE has HARQ-ACK information to transmit in response to a PDSCH reception with a corresponding PDCCH or in response to a SPS PDSCH release and  sub-band [6, TS 38.214] periodic/semi-persistent CSI reports to transmit in a PUCCH, the UE first combines multiple PUCCH based sub-band periodic/semi-persistent CSI reports on a single multi-CSI PUCH resource configured by higher layer parameters multi-CSI-PUCCH-ResourceList, as described above in Subclause 9.2.5.2.
If 
-	a UE has HARQ-ACK information to transmit in response to a PDSCH reception with a corresponding PDCCH or in response to a SPS PDSCH release; and 

-	the UE has  sub-band [6, TS 38.214] periodic/semi-persistent CSI reports to transmit in a PUCCH; and 


-	the UE determines a resource for either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR and the  sub-band periodic/semi-persistent CSI reports by determining a PUCCH resource indicated by the PUCCH resource indicator field from the PUCCH resource configuration for HARQ-ACK transmission [5, TS 38.212] in the last DCI format 1_0 or DCI format 1_1 the UE detects with  as described in Subclause 9.2.1 and Subclause 9.2.3, and simultaneousHARQ-ACK-CSI = TRUE, where  is the total number of CSI bits which the UE selects for transmission in case multiple PUCCH based sub-band periodic/semi-persistent CSI reports are combined on a single multi-CSI PUCCH resource.
…
(Unchanged part is omitted)
---------------------------------------------------<End text proposal>---------------------------------------------------------------

	Suggestions for next step:
· Review the need and content of the TP in Proposal 3.2.



Other discussed issues
The following issues are discussed with corresponding proposals. Some comments and recommendations are provided. 
Up to two PUCCHs in a slot
· Proposal (LG): In Rel-15 NR, up to two PUCCHs with higher priority can be transmitted in a slot by TDM manner based on the following priority rule (for non-overlapping PUCCHs).
· PUCCH (including HARQ-ACK) > PUCCH (including SR) > PUCCH (including CSI)
· PUCCH (with earlier starting) > PUCCH (with later starting)
Comment: Recommended as low priority. The situation can be avoided by proper configurations/scheduling.
Issues related to overlapping UL resources
· Proposal (MTK): When one PUCCH resource is determined to carry both AN/SR and CSI based on total number of AN/SR and CSI bits and ARI, UE does not expect the determined PUCCH resource to further overlap with another PUCCH or PUSCH
· Proposal (MTK): When one multi-CSI-PUCCH resource is determined to carry overlapping P/SP-CSI reports, UE does not expect the determined multi-CSI-PUCCH resource to further overlap with another PUCCH of P/SP-CSI
Comment: Recommended to review the spec to ensure the iterative approach is avoided.
· Proposal 1 (DCM): Collision handling should consider multiple PUCCH transmissions for HARQ-ACK.
· If multiple PUCCHs for HARQ-ACK are overlapped, all of the HARQ-ACKs are multiplexed on the PUCCH resource indicated by ARI in the last DCI among all DCIs indicating the PUCCH transmissions.
Comment: Recommended unnecessary. PUCH resource determination based on last DCI is already captured in the specification TS38.213.

· Proposal (Lenovo, MOT): For a UE, when multiple PUCCH resources for different type of UCIs overlap in time, if any of the PUCCH transmission is configured with multi-slot repetition, the multiplexing or dropping rule is determined based on the relative positions of the first slots of each UCI transmission:
· If no overlapping happens in the earliest slot among each PUCCH resource, the earliest arrival UCI takes the priority to transmit using all the configured single-slot or multi-slot PUCCH resource. Other UCI transmissions are dropped.
· If overlapping happens in the earliest slot among each PUCCH resource, the UCI bits of the overlapping PUCCH resources in this slot are multiplexed following the existing rule for single-slot case. The repetition number follows the configuration of the PUCCH resource that is used to transmit the UCI bits. Other UCI transmissions are dropped. 
Comment: Recommended to be discussed under 7.1.3.2.2 or 7.1.3.2.3 with respect to timeline requirements for multiplexing overlapping UL resources.

· Proposal (Lenovo, MOT): when the first SP-CSI transmission after DCI triggering overlaps with one or more configured SR PUCCH resources in a slot, if the first symbol of the earliest PUCCHs among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCH triggering SP-CSI, the UE multiplex all UCIs using PUCCH resource configured for SP-CSI.
Comment: Recommended to be discussed under 7.1.3.2.3 with respect to timeline requirements for multiplexing overlapping UL resources.
ACK to CS mapping
· 

Proposal (HW, HiSi): For PUCCH format 0 with negative SR, {ACK, ACK} should correspond to  and {ACK, NACK} should correspond to .
· 



Proposal (HW, HiSi): For PUCCH format 0 with positive SR, {NACK} should correspond to  , {ACK} should correspond to , {NACK, NACK} should correspond to  , {NACK, ACK} should correspond to .
Comment: This proposal was discussed previously and was not agreed. DCM is objecting to this proposal as before.
Mapping of X bits for K SR resources
Proposal (QC): If X = ceil(log2(K+1)) > log2(K+1) bits representing SR are appended to UCI on PUCCH that overlaps with K SR occasions, then use all 2X bit combinations of the X bits to indicate combinations of positive SR on more than 1 of the K SR-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.
Comment: Recommended as low priority. This proposal seems to be not essential and may not cover all different cases.
Bit-map for SR configuration
· Proposal (Vivo): For UE with semi-static DL-UL configuration, for each “SR configuration”, the following is indicated via RRC
· For an SR-periodicity of maximum one slot duration, using a symbol-level bitmap to indicate each SR transmission occasion (with length of 14*X)
· For an SR-periodicity of more than one slot duration, using a slot-level bitmap1 (with length of X) and a symbol-level bitmap2 (with length of 14)/offset to indicate each SR transmission occasion
· UE determines whether the configured SR transmission occasion can be used to transmit according to whether the SR transmission occasion matches the symbol direction indicated by SFI
· Note: X is the periodicity of the semi-static DL-UL. If semi-static SFI consists of two concatenated DL-UL with each periodicity X1 and X2, then X = X1+X2.
It is not clear whether the bit-map needed, and the same purpose is not achieved by using the offset value. More discussion is needed for clarifications.
Comment: Recommended as low priority. It is not clear whether the bit-map needed, and the same purpose is not achieved by using the offset value. 
Survey
It is recommended to review and update the following survey based on the summary of the contributions that are addressed in this document.
	Proposals
	Companies view
	Comment

	Proposal 2.1-A
	Alt 1: E//, Spreadtrum Comm., OPPO, Intel
Alt 2: ZTE, Panasonic, CATT, Lenovo, MOT, DCM, Vivo, Nokia
Alt 3: Panasonic, Vivo, LG
	

	Proposal 2.2-A
	Alt 1: CATT, Spreadtrum comm., Vivo . HW. HiSi, E//, Nokia, Intel, LGE (if Alt 2 is not applicable)
Alt 2: ZTE, Samsung, DCM, OPPO, LGE

Alt 3: Panasonic
	

	Proposal 2.2-B
	Alt 1: ZTE
	

	Proposal 2.2-C
	Alt 1: Ericsson, CATT?, LGE (if Alt 4 is not applicable)
Alt 2: Nokia, Vivo
Alt 3: ZTE
Alt 4: Samsung, DCM, OPPO, LGE
Alt 5: Panasonic
Alt 6: HW, HiSi
	

	Proposal 2.3-A
	Alt 1: CATT, E//, LG, DCM
Alt 2: Lenovo, MOT, LG
Alt 3: Spreadtrum comm.
Alt 4: Nokia, Intel
	

	Proposal 2.3-B
	Alt 1: LG
Alt 2: LG
	

	Proposal 2.3-C
	Alt 1: LG
Alt 2: LG
	

	Proposal 2.4-A
	Alt 1: CATT
	

	Proposal 2.4-B
	Alt 1: E//, Spreadtrum Comm(?)
	

	Proposal 2.4-C
	Alt 1: MTK
	

	Proposal 3.1
	QC, MTK
	

	Proposal 3.2
	Intel
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Appendix – List of agreement form RAN1#92bis

The following agreements were made during the last meeting:
Agreements 1 (RAN1#92bis):
· To adopt the following TP for 38.213, Section 9.2.3:

A UE may transmit one or more two PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. In case of two PUCCHs in the slot, at least one of them is based on PUCCH format 0 or 2.
Agreements 2 (RAN1#92bis):
· When HARQ-ACK PUCCH resource with PUCCH F1 overlaps with SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot,
· The UE transmits only HARQ-ACK in the HARQ-ACK PUCCH resource ( i.e the UE does not transmit SR if it is positive). 
Agreements 3 (RAN1#92bis):
· When AN/SR and configured CSI PUCCH resources based on PF3 or 4 have the same starting symbols in a slot, when the UE determines the PUCCH resource set is based on the total number of AN/SR and CSI and the PUCCH resource based on ARI, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is determined to PF2, 
· Drop CSI part 2 (if present). Transmit jointly encoded AN/SR and CSI part 1 on the determined PUCCH format 2 resource indicated by ARI using the mapping rules for PF2.
Agreements 4 (RAN1#92bis):
· When AN/SR and CSI PUCCH resources have the same starting symbols in a slot, for a wideband semi-persistent/periodic CSI reporting based on a PUCCH format 2, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is based on format 3:
· CSI (only CSI part 1) is jointly encoded with HARQ-ACK/SR, following the existing procedure of encoding and mapping on resources for PUCCH format 3 or 4 to transmit the UCI.

Agreements 5 (RAN1#92bis):
· When a configured CSI PUCCH resource overlaps with one or more configured SR PUCCH resources in a slot,
· The UE multiplexes all UCIs on the CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.
· FFS: When one SR PUCCH resource overlaps with two non-overlapping CSI PUCCH resources
Agreements 6 (RAN1#92bis):
· When AN/SR and SP-CSI PUCCH resources have the same starting symbol, multiplexing AN/SR and SP-CSI on a PUCCH resource. The reference payload for CSI part 2 is based on assuming by rank 1. 

Agreements 7 (RAN1#92bis):
· For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with the same starting symbol within the same CC, adopt the proposals in the table below 
	SP-CSI on PUSCH without UL-SCH
	A-CSI-only on PUSCH without UL-SCH
	HARQ-ACK
	SR
	Proposal

	
	*
	
	· 
	Drop A-CSI-only on PUSCH, transmit SR on PUCCH. (follow LTE approach)

	
	*
	*
	*
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK on PUCCH. (follow LTE approach) 

	*
	
	
	*
	Drop SP-CSI on PUSCH, transmit SR on PUCCH (follow LTE approach)

	*
	
	*
	*
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR on PUCCH (follow LTE approach)



· The symbol “*” in SR means when SR is positive
· FFS when the starting symbols among UL transmissions are different in the above scenarios.
Agreements 8 (RAN1#92bis):
· For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time 
· When starting symbols between the two channels are aligned, drop SP-CSI (following MIMO agreements made in last meeting)
· When starting symbols between the two channels are not aligned
· FFS
· Note: this replaces the MIMO agreements made earlier
Working assumption (RAN1#92bis):
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· 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 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 last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n
· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 
· The definition of N1 and N2 follows the same definition in current NR spec. 
· X and Y are non-negative integer values.
· FFS on values of X and Y 
· FFS on timeline requirement for multiplexing UCIs on PUSCH with A-CSI. 
· FFS how to handle one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement.
· FFS: how to handle HARQ-ACK for semi-static PDSCH.
· FFS multiplexing rule when AN PUCCH resource with F1 overlaps with SR PUCCH resource with F0.
· FFS: how to handle semi-statically configured PUCCH overlap with semi-statically configured PUCCH or PUSCH.
· Note: The above proposal does not override the dropping rules defined for ACK/SR colliding with A-CSI-only on PUSCH without UL-SCH, or ACK/SR colliding with SP-CSI on PUSCH without UL-SCH. 
· Note: Consider how to handle PUCCH colliding with other UL channels in NR Rel. 15 June drop when URLLC is taking into account.
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