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Introduction
This contribution summaries the proposals submitted to the AI 7.1.3.2.1 on topics not related to the partial overlapping of PUCCH resources.
The proposals are summarized based on the following categories:
1) Specifications corrections
· Missing agreements
· Essential clarifications
· Useful clarifications
2) Other
· Design/functionality Improvement
· Related to other AIs
· Revisiting proposals


Discussions are needed for item (1) for reviewing the proposed TPs, including the corresponding necessity and the content. Item (2) related issues are treated if time allows.
Specification corrections
Number of PUCCH transmission per slot

The issue has been raised by few companies (HW, QC, ZTE) to limit the maximum number of PUCCH transmission per slot to 2 and apply the corresponding changes in the specification.
The companies stated that the following was agreed in RAN1#88bis:
Agreements:
· Two NR-PUCCHs can be transmitted from one UE on the same slot in TDM manner.
· The two NR-PUCCHs can be short-PUCCH.
· The two NR-PUCCHs can be long-PUCCH + short-PUCCH.
· FFS whether or not to have the two NR-PUCCHs as long-PUCCH + long-PUCCH
· FFS: other multiplexing scheme(s) between the two NR-PUCCHs
· FFS the case of more than 2 NR-PUCCHs in one slot from a UE (if more than 2, only short-PUCCHs)

However, the above agreement is not reflected in TS38.213 yet. Therefore, the following is proposed for the possible agreement:

	Possible agreement 2.1:
· Adopt in 38.213, section 9.2.3 the following change:
------------------------------------- Beginning of change -------------------------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK

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].
--------------------------------------------- End of change ----------------------------------------------------------------



Bit sequence order in TS38.212
There is an ambiguity with respect to ordering of bits sequences for different UCI when they are multiplexed on a PUCCH resource. Hence, the following is proposed by Samsung and is recommended for potential agreement:
	Possible agreement 2.2:
· As described in TS38.213, TS38.212 captures that in case of multiplexing CSI with SR in a same PUCCH format, bit sequence order is that SR bit(s) are mapped to the UCI bit sequence first and CSI bits are mapped to the UCI bit sequence second. 





TPs for reporting multiple UCI types
One of the companies (Intel) has addressed that the following agreements are not captured yet in the specifications. Also, it is proposed to make some additional changes as well.
Agreements:
· Support configuring the UE with J>=1 PUCCH resource configuration per UL BWP candidate used for carrying multiple CSI reports (associated with a PUCCH resource config (Format 2/3/4 and its Maximum Code rate))
· In case the PUCCH resources for two or more PUCCH-based CSI reports collide (at least partially overlap in time), the colliding CSI reports with the highest priorities are carried in a multi-CSI PUCCH resource and remaining CSI reports are dropped
· The number of included CSI reports is determined by the configured maximum code rate of the multi-CSI PUCCH resource 
· This applies to CSI only transmission on PUCCH, i.e. not multiplexed with HARQ-ACK
· The PUCCH resource for carrying multiple CSI reports does not need to be configured to a UE
Agreements:
· Clarify that the J>=1 multi-CSI PUCCH resources are configured separately in PUCCH-Config and are not associated with any specific CSI Report Setting, following LTE approach. Each CSI Report Setting further has a dedicated PUCCH resource configured.

Agreements:
· Which of the J>=1 multi-CSI PUCCH resources are used to transmit the colliding CSI reports is determined as follows:
· Choose the multi-CSI PUCCH resource with the smallest capacity but such that the CSI payload of all colliding CSI reports is not larger than the capacity
· If no such resource is configured, choose the largest multi-CSI PUCCH resource and apply dropping rules

The following TPs are proposed.
· 
Proposal 2.3-A (for PUCCH format 3)
· Adopt the following text proposal for section 9.2.5.1 of TS 38.213
--------------------------------------------------<Start text proposal>--------------------------------------------------------------
9.2.5	UE procedure for reporting multiple UCI types
9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR
(Unchanged part is omitted)














If a UE transmits HARQ-ACK bits,  SR bits, and  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 PUCCH-F2-number-of-PRBs or PUCCH-F3-number-of-PRBs and starts from the first PRB from the set of number of PRBs  for PUCCH format 2 or from the set of number of PRBs  for PUCCH format 3, that results to  and, if ,  , where , , , and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over the  PRBs.
------------------------------------------------------<End text proposal>---------------------------------------------------------------

Proposal 2.3-B (multi-CSI PUCCH resource configuration and dropping rule)
Adopt the following text proposal for section 9.2.5.2 of TS 38.213
----------------------------------------------------<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
In the following, a periodic/semi-persistent CSI transmission occasion from a UE is assumed to have a same first symbol as a HARQ-ACK/SR transmission from the UE as described in Subclause 9.2.5.1. For a single PUCCH based CSI report, a PUCCH resource for CSI report is determined from PUCCH resources configured by higher layer parameter pucch-CSI-ResourceList, and for the case of multiple transmission occasions of CSI reports with a same first symbol, a PUCCH resource is determined from PUCCH resources configured by higher layer parameter multi-CSI-PUCCH-ResourceList to convey the CSI reports.
For a UE transmitting a PUCCH using PUCCH format 2, PUCCH format 3, or PUCCH format 4 to convey HARQ-ACK/SR and periodic/ semi-persistent CSI reports
...
(Unchanged part is omitted)
then
· 




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, which are configured either by higher layer parameters multi-CSI-PUCCH-ResourceList, or by higher layer parameters pucch-CSI-ResourceList, and 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 
· 



if , the PUCCH uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource ;
· 




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





else the PUCCH uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource , and the UE selects  CSI report(s) for transmission together with HARQ-ACK/SR (if any) in ascending order of , where  is determined according to [6, TS 38.214], if , where ... 
------------------------------------------------<End text proposal>---------------------------------------------------------------

Proposal 2.3-C (handling of HARQ-ACK/SR and multiple CSI reports collision)
Adopt the following text proposal for section 9.2.5.2 of TS 38.213

------------------------------------------------<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, and the UE determines a PUCCH format 2 or a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR and the wideband periodic/semi-persistent CSI reports by determining a PUCCH resource set from the PUCCH resource configuration for HARQ-ACK transmission with  as described in Subclause 9.2.1 and Subclause 9.2.3, and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively, 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. A PUCCH resource within the determined PUCCH resource set is determined based on the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1 that the UE detects and for which UE transmits corresponding HARQ-ACK information in the PUCCH, as described in Subclause 9.2.3, where
· 



if , the UE shall transmit the HARQ-ACK/SR and periodic/semi-persistent CSI bits using 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 order of , where  is determined according to [6, TS 38.214]; the value of  satisfies  and  , where  is the number of CSI report bits for the  CSI report in ascending order of .




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 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 SPS PDSCH release and  sub-band [6, TS 38.214] periodic/semi-persistent CSI reports to transmit in a PUCCH, and the UE determines 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 set from the PUCCH resource configuration for HARQ-ACK transmission with  as described in Subclause 9.2.1 and Subclause 9.2.3, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively, 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. A PUCCH resource within the determined PUCCH resource set is determined based on PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1 that the UE detects and for which UE transmits corresponding HARQ-ACK information in the PUCCH, as described in Subclause 9.2.3, where
…
(Unchanged part is omitted)
----------------------------------------<End text proposal>---------------------------------------------------------------
Based on the above, we recommend the following:
	For further discussion:
· Discuss and review the proposals 3.1-A, 3.1-B , 3.1-C and the corresponding TPs in this section from R1-1804728 for potential agreement if it is necessary.



DMRS generation for PUCCH format 2
Two companies (QC, MTK) addressed some potential issues with DMRS generation for PUCCH format 2.
QC expresses that the range of m may not be wide enough. It is not clear when the short coming may happen.
· Proposal 2.4-A: In TS38.211 Section 6.4.1.3.2, adopt the following text proposal.
------------------------------------------------   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 ---------------------------------------------------

MTK explains that for generation of DMRS symbols, it is assumed the size of the DMRS symbols is 1/3 of the number of UCI symbols, which is wrong. The following is proposed to correct the potential error.
· Proposal 2.4-B: In TS38.211 Section 6.4.1.3.2.1 and 6.4.1.3.2.2, adopt the following text proposal.
------------------------------------------------   EXT START ---------------------------------------------------
[bookmark: _Toc500952698]6.4.1.3.2.1	Sequence generation

The reference-signal sequence  shall be generated according to

[image: ].


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






where  is the OFDM symbol number within the slot,  is the slot number within the radio frame, and  is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and by  otherwise.
[bookmark: _Toc500952699]6.4.1.3.2.2	Mapping to physical resources




The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot on antenna port  according to




where  is defined relative to subcarrier 0 of the lowest-numbered resource blockcommon resource block 0 and  shall be within the resource blocks assigned for PUCCH transmission according to [5, TS 38.213]. 
---------------------------------------------------- TEXT END -------------------------------------------------
	For further discussion:
· Discuss the proposals 3.2-A and 3.2-B and the issue raised related to the generation of the DMRS and decide whether changes are needed.
· If changes are needed, review the proposed TP in R1-1804066 and R1-1804802.


Other issues
UE capability for frequency hopping
DCM has proposed the following. It seems the proposals can be considered for clarifications. 
· Proposal: 
· UE capability of PUCCH FH (frequency-hopping) is clarified as following:
· The meaning of the capability of FH (frequency-hopping) is UE is configured the higher layer parameter intraSlotFrequencyHopping as “enabled”, regardless of whether the values of startingPRB and secondHopPRB are the same or not.
· UE capability of PUCCH Non-frequency hopping is clarified as following:
· The meaning of the capability of Non-frequency hopping is UE is configured the higher layer parameter intraSlotFrequencyHopping as “disabled”.
	Recommendation: Low priority
· The proposals should be discussed in the “UE features” session.
· The can be discussed in 7.1.3.2 sessions for clarifications if needed when time allows.




DL-UL semi-static configuration for SR
Vivo has proposed the following.
· Proposal: 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.

	Recommendation: Low priority
· Discuss to clarify the intention and necessity of adopting the proposal if time allows.



HARQ-ACK bit mapping to CS and DL miss detection
Two companies (HW, Vivo) have raised the issue that the HARQ-ACK bits mapping to the cyclic shift for format 0 and well as bits to QPSK/BPSK symbol mapping for PUCCH format 1 can cause issues. In case the UE misses a DL assignment and mistakenly assume one HARQ-ACK bits instead of two bits, the current mapping results in the situation that the one bi in case of DL miss detection at the UE. DCM has objected to this proposal.
· Proposal: Change bits to CS mapping
· Supportive companies: HW, Vivo
· Objective companies: DCM
· Note: This topic was discussed previous meeting and it was decided not to make any changes.

Hence the following is recommended:
	Recommendation: Low priority
· During the last meeting, it was agreed not to adopt any changes.



Aperiodic CSI
In 3GPP RAN1#91 meeting, aperiodic CSI feedback on PUCCH is discussed, and the following was agreed:
Agreements (RAN1#91):
· No consensus in RAN1#91 on how to support A-CSI on short PUCCH in Rel-15. 
· Thus, A-CSI on short PUCCH is not part of RAN1 specification for completion by Dec. 2017.
[bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK113]One of the companies (HW) has addressed this issue. 
The main contentious issue was that whether the trigger for the aperiodic CSI report should be in the DL assignment or UL grant. Therefore, it is recommended to resolve this issue first and then discuss the design related issues related to PUCCH resources. However, during the last meeting Mr. Chairman clarified that this topic should be addressed in the DCI session. Hence, the following is recommended:
	Recommendation: Low priority
· Discuss this topic in Agenda item 7.1.3.1.4 “DCI contents and formats” whether the aperiodic CSI on PUCCH should be triggered in DL assignment or UL assignment as Mr. Chairman recommended in the previous meeting.



Low latency CSI reporting
One company (HW) proposed solutions for enabling low latency CSI reporting based on CSI measurement form DMRS.
However, it seems that the corresponding CSI measurement issue is discussed in relevant MIMO sessions. It is recommended to continue discussion there and establish the measurement framework. If the corresponding measurement is supported, the relevant reporting methods can be discussed both in MIMO and PUCCH sessions.
Hence, the following is recommended:
	Recommendation: Low priority
· Discuss this topic in relevant “MIMO” sessions if necessary.


Survey
	Proposals
	Companies view
	Comment

	Proposal 3.1
	HW, QC, ZTE
	

	Proposal 3.2
	Samsung
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