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1. Introduction
In this contribution, we address the maintenance of PUCCH.
2. PUCCH structure in long-duration
2.1. OCC configuration clarification for PF1 DMRS
At the last meeting, OCC configuration clarification for PUCCH format 1 was agreed as follows [1].
	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.


Then the current specification 38.211 [2] describes the agreement as follows.
	[bookmark: _Toc516767292]6.3.2.4	PUCCH format 1
[bookmark: _Toc516767293]6.3.2.4.1	Sequence modulation






The block of bits  shall be modulated as described in clause 5.1 using BPSK if  and QPSK if , resulting in a complex-valued symbol . 
The complex-valued symbol  shall be multiplied with a sequence  according to





where  is given by clause 6.3.2.2. The block of complex-valued symbols  shall be block-wise spread with the orthogonal sequence  according to



where  is given by Table 6.3.2.4.1-1. 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.
[…]

Table 6.3.2.4.1-1: Number of PUCCH symbols and the corresponding .
	
PUCCH length, 

	


	
	No intra-slot hopping


	Intra-slot hopping

	
	
	

	


	4
	2
	1
	1

	5
	2
	1
	1

	6
	3
	1
	2

	7
	3
	1
	2

	8
	4
	2
	2

	9
	4
	2
	2

	10
	5
	2
	3

	11
	5
	2
	3

	12
	6
	3
	3

	13
	6
	3
	3

	14
	7
	3
	4





The above description of “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.” means that when the higher-layer parameter intraSlotFrequencyHopping is provided, OCC configuration corresponding to “Intra-slot hopping” (i.e., m’=0 and m’=1) is always applied. This was intended to resolve the ambiguity between gNB and UE for  the interpretations of SF for PUCCH format 1.
However, still the clarification is not enough. Similar ambiguity of OCC configuration remains at 6.4.1.3.1.1 in 38.211 for DMRS in PUCCH format 1; when the higher-layer parameter intraSlotFrequencyHopping is provided and secondHopPRB is the same as startingPRB, it is unclear which OCC configuration of “intra-slot hopping” or “no intra-slot hopping” is used. To avoid the ambiguity between gNB and UE, the same sentence as that at 6.3.2.4.1 in 38.211 needs to be added. Therefore, we propose the following TP.
Proposal 1:
· Apply the following TP to 38.211.
	[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






2.2. Phase coherence for intra-slot frequency hopping
At the last meeting, phase coherence requirement was agreed, related to the OCC configuration clarification for PUCCH format 1, as follows [1].
	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.


Then the current specification 38.211 [2] describes the agreement as follows.
	[bookmark: _Toc516767294]6.3.2.4.2	Mapping to physical resources
[…]
[bookmark: _Hlk515536900]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.


The above sentence means that when the higher-layer parameter intraSlotFrequencyHopping is provided, even if secondHopPRB is the same as startingPRB, UE does not need to keep phase coherence between two hops in PUCCH format 1. By the way, such definition of phase coherence is necessary for all the uplink physical channels. That is, 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. In the current spec, section 4.4.1 has a definition of phase coherence only for DMRS in PDSCH. Therefore, we propose the following TP.
Proposal 2:
· Apply the following TP to 38.211.
	[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. 



2.3. Removal of repeated text for long PUCCH
At the current specification 38.213 [3], in the case of collision between P/SP-CSI on a PUCCH resource of PUCCH format 2 or 3 or 4 and SR on a PUCCH resource, how to handle the collision is defined as the CSI and the SR are multiplexed on the PUCCH resource for the CSI. However, the text is repeated consecutively. Therefore, we propose the following repeated removal.
Proposal 3:
· Apply the following TP to 38.213.
	[bookmark: _Ref500749986][bookmark: _Toc517265067]9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
[…]
If a UE would transmit periodic/semi-persistent CSI in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot , [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId , are prepended to the periodic/semi-persistent CSI information bits as described in Subclause 9.2.5.2 and the UE transmits a PUCCH with the combined UCI bits in a resource using the PUCCH format 2 or PUCCH format 3 or PUCCH format 4 resource for CSI reporting. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs.
If a UE would transmit periodic/semi-persistent CSI in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId , are prepended to the periodic/semi-persistent CSI information bits as described in Subclause 9.2.5.2 and the UE transmits a PUCCH with the combined UCI bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs.
[…]



2.4. Multi-CSI reports
At the current specification 38.213 [3], it is described that multiple CSI reports are transmitted in a PUCCH resource as below. For a collision among multiple CSI reports, the CSI reports are multiplexed on a PUCCH resource, which is configured by higher layer parameter multi-CSI-PUCCH-ResourceList. For a collision among multiple CSI reports and HARQ-ACK, the UCI is multiplexed on a PUCCH resource determined by PUCCH resource indicator field in DCI. The priority rule is used to drop some CSI reports or CSI part 2 of some CSI reports when the coding rate in the case that all CSI reports are multiplexed on a PUCCH resource is over the maximum coding rate configured by higher layer parameter maxCodeRate.
	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  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 , and configured code rate ;



-	if [image: ], the UE uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource ;



-	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; 



-	else the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  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 HARQ-ACK/SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK/SR and wideband CSI reports [6, TS38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for [image: ] UCI bits
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;
-	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 a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE has HARQ-ACK/SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for [image: ] UCI bits
and



-	if [image: ], the UE transmits the HARQ-ACK/SR and the [image: ] periodic/semi-persistent CSI report bits by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;
-	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 a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ]; 

-	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 a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
[…]



On the other hand, at 5.2.5 in the current specification 38.214 [4], all CSI reports except a CSI report with the highest priority are always dropped based on a priority rule. This is in conflict with the procedure in 38.213.  For different periodicity types, we think lower priority CSI should be dropped as LTE, hence we propose the following TP to 38.214.
Proposal 4:
· Apply the following TP to 38.214.
	[bookmark: _Toc517439496]5.2.5	Priority rules for CSI reports
CSI reports are associated with a priority value  where




-	 for aperiodic CSI reports to be carried on PUSCH  for semi-persistent CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUCCH and  for periodic CSI reports to be carried on PUCCH;


-	 for CSI reports carrying L1-RSRP and  for CSI reports not carrying L1-RSRP;
-	c is the serving cell index and  is the value of the higher layer parameter maxNrofServingCells;

-	s is the reportConfigID and is the value of the higher layer parameter maxNrofCSI-ReportConfigurations.

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 
[bookmark: _GoBack]if y values are different between the two CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
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. 



3. UCI multiplexing on PUSCH
3.1. Collision handling between eMBB PUCCH/PUSCH and URLLC PUCCH/PUSCH
At the last meeting, the followings were agreed for URLLC in NR Rel-15 [1].
	Agreements:
· For URLLC, for grant-based transmissions, introduce one RRC parameter for configuring a new RNTI.
· When the new RNTI is not configured, existing RRC parameter mcs-table is extended to select from 3 MCS tables (existing 64QAM MCS table, existing 256QAM MCS table, new 64QAM MCS table). 
· When mcs-table indicates the new 64QAM MCS table:
· For DCI format 0_0/1_0 in CSS, existing 64QAM MCS table is used.
· For DCI formats 0_0/1_0/0_1/1_1 in USS, new 64QAM MCS table is used. 
· Otherwise, follow existing behaviour.
· Note: the configuration for DL and UL is separate
· When the new RNTI (via RRC) is configured, RNTI scrambling of DCI CRC is used to choose MCS table:
· If the DCI CRC is scrambled with the new RNTI, the new 64QAM MCS table is used; otherwise, follow existing behaviour.


According to the above agreements, UL transmissions for a UE can be dynamically indicated as eMBB or URLLC by which RNTI is used for CRC scrambling of the DCI scheduling the UL transmission. Performance requirements are different between eMBB and URLLC, nevertheless, for a given UE, in Rel-15, when its transmissions with different timelines collide, two behaviors are specified depending on cases; (1) simple multiplexing regardless of the traffic type, and (2) UE is not expected to be scheduled with another transmission during the ongoing transmission. In this case, the UL transmissions for URLLC is difficult to satisfy the requirement.  Therefore, to avoid such restrictions, enhanced collision handling for between eMBB PUCCH/PUSCH and URLLC PUCCH/PUSCH should be introduced for NR Rel-15.
For example, assume a UE has a transmission of an eMBB 14-symbol PUSCH in slot n, as figure 1. Then, another DCI schedules a URLLC PDSCH before slot n and the HARQ-ACK report on a 1-symbol PUCCH at the first symbol of the slot n. In the current specifications, the HARQ-ACK is piggybacked on the 14-symbol PUSCH. This has two problems; first, the HARQ-ACK is delayed compared to the one-symbol PUCCH transmission, and second, the PUSCH performance is targeted to deliver eMBB data; some configurations as the number of DMRS for PUSCH, beta-offset, and scaling factor for UCI on PUSCH, cannot ensure URLLC HARQ-ACK transmission reliability. 
[image: ]
Figure 1: Example of intra-UE URLLC-PUCCH collides with eMBB-PUSCH
Then, for NR, the following handling methods between eMBB PUCCH/PUSCH and URLLC PUCCH/PUSCH  when they are collided in at least one symbol should be studied:
1. eMBB PUCCH/PUSCH is punctured at the collided symbol(s) and URLLC PUCCH/PUSCH is transmitted, as shown in Figure 2(a)
2. eMBB PUCCH/PUSCH is dropped and only URLLC PUCCH/PUSCH is transmitted, as shown in Figure 2(b)
3. eMBB PUCCH/PUSCH is delayed after URLLC PUCCH/PUSCH, as shown in Figure 2(c)
4. UCI in eMBB PUCCH/PUSCH is piggybacked on URLLC PUCCH/PUSCH and eMBB PUSCH is dropped
[image: ]
(a) Method 1
[image: ]
(b) Method 2
[image: ]
(c) Method 3
Figure 2: collision handling between eMBB PUCCH/PUSCH and URLLC PUCCH/PUSCH
LTE Rel-15, i.e. short TTI, supports similar way to method 4 to handle the collsions. That is, HARQ-ACK/SR in sub-frame PUCCH is piggybacked on slot/sub-slot PUCCH/PUSCH. CSI in sub-frame PUCCH/PUSCH and normal PUSCH are dropped. This mechanism is good for NR Rel-15 as well because of the simplicity. Puncturing of the first method remains an issue on when all DMRS symbols in the eMBB PUCCH/PUSCH is punctured. The third method of delaying increases scheduling complexity. Therefore, the similar manner to LTE should be introduced to NR Re-15. Note that CSI relating the new CQI table for URLLC in eMBB PUCCH/PUSCH should be piggybacked on URLLC PUCCH/PUSCH. NR supports the new CQI table for URLLC and the relating CSI can be reported on eMBB PUCCH/PUSCH.
Based on the above discussions, we propose the followings.
Proposal 5:
· In NR Rel-15 June drop, if a URLLC PUCCH/PUSCH triggered by a DCI indicating new MCS table collides a eMBB PUCCH/PUSCH by a DCI indicating old MCS tables, 
· HARQ-ACK/SR and CSI associating with new CQI table in the eMBB PUCCH/PUSCH is piggybacked on the URLLC PUCCH/PUSCH,
· and, the remaining CSI and UL-SCH in the eMBB PUSCH is dropped.

3.2. Timing ambiguity of collision handling
At the last meeting, overall procedure of collision handling was agreed as below [1].
	Agreements:
Within a group of overlapping PUCCH/PUSCH channels satisfying the timeline requirements, adopt the following procedure 
· Step 1: determine a set of non-overlapping (in time)PUCCH resource(s) for UCI multiplexing by considering only the PUCCH resources in the group (irrespective whether or not PUSCH(s) exists), where each PUCCH resource satisfies the timeline requirements
· Step 2:
· if the resulting PUCCH resource(s) in step 1 overlapping with PUSCH(s), multiplex UCIs on the overlapping PUSCH(s);
· FFS: When UCI includes SR
· Otherwise, multiplex UCI on the determined PUCCH resource(s)

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


According to the agreements, UCI/UL-SCH in multiple overlapping PUCCHs/PUSCH are transmitted on one physical resource. However, the current spec has an ambiguity of when the multiplexed resource is determined, which needs clarifications.
For example, when two PUCCHs exist at slot n and a new PUCCH A occurs on the same slot, two interpretations can be considered as below
1: The existing two PUCCHs have already multiplexed on a PUCCH resource B, and then whether the new PUCCH resource A is collided with the PUCCH resource B or not is checked. If collided, the PUCCH resources A and B are multiplexed on a PUCCH resource C.
2: The existing two PUCCHs have not multiplexed on a PUCCH resource B yet, and then whether the new PUCCH resource A is collided with the existing two PUCCH resources or not is checked. If collided, all of the PUCCH resources are multiplexed on a PUCCH resource D.
[image: ]
(a) Interpretation 1
[image: ]
(b) Interpretation 2
Figure 3: Interpretations of collision handling
To avoid such ambiguity, one of the following clarifications are required.
Option 1: Collision between PUCCH/PUSCH is jointly checked among all of the original PUCCH/PUSCH resources.
Option 2: Collision between PUCCH/PUSCH is checked among the resulting PUCCH/PUSCH resources in sequential manner.
Option 3: Collision between PUCCH/PUSCH is jointly checked among  all of the original PUCCH/PUSCH resources if timeline requirement of  symbols is satisfied. Otherwise, collision between PUCCH/PUSCH is checked among the resulting PUCCH/PUSCH resources. (X is FFS)
We believe why timeline requirement is increased compared to that in no-collision case is to provide enough time to check collisions, therefore we propose the following.
Proposal 6:
· Collision between PUCCH/PUSCH is jointly checked among all of the original PUCCH/PUSCH resources.
· Apply the following TP to 38.213.
	9.2.5	UE procedure for reporting multiple UCI types
[…]






If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and PUCCHs with HARQ-ACK satisfies the above  and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code. If a new PUCCH or PUSCH that satisfies the above  and  timing conditions is indicated in the slot, the UE applies the following pseudo-code based on all of the original PUCCH and PUSCH resources.
[…]



3.3. Timeline requirement for collision case
At the last meeting, overall procedure of collision handling was agreed as captured in sub-section 3.2 [1]. In these agreements, timeline requirement is checked after PUCCH resource determination to multiplex UCIs in colliding PUCCHs. That is, timeline needs to be satisfied between the PDSCH and the determined PUCCH resource.
However, the current specification 38.213 [3] describes as timeline requirement is checked before PUCCH resource determination to multiplex UCIs in colliding PUCCHs, which is not aligned with the aforementioned agreements. Therefore, we propose the following TP.
Proposal 7:
· Apply the following TP to 38.213.
	9.2.5	UE procedure for reporting multiple UCI types
[…]




If one of the PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE expects that the first symbol of the earliest PUCCH or PUSCH, among the overlapping PUSCHs and PUCCHs determined as a PUCCH resource to convey the UCI in the PUCCHs and PUSCHs in the slot, is not before symbol  after a last symbol of any corresponding PDSCH or SPS PDSCH release and is not before symbol  after a last symbol of any corresponding PDCCH where [image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PDSCH reception time for the UE PDSCH processing capability,[image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PUSCH preparation time for the UE PUSCH processing capability, where [image: ], [image: ], [image: ], [image: ], and [image: ] are defined in [6, TS 38.214]. A UE does not expect a PUCCH that is determined as or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that that one of the overlapping PUSCHs that are in response to each DCI format detection and PUCCH that is determined as a PUCCH resource to convey the UCI in the PUCCHs does not satisfy the above  and  timing conditions.






If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and the resulting PUCCHs of multiplexing all colliding PUCCHs with HARQ-ACK satisfies the above  and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions and PUCCH that the resulting PUCCH of multiplexing all colliding PUCCHs does not satisfy the above  and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code.
[…]



3.4. Clarification of conditions for UCI piggyback on PUSCH
At the last meeting, UCI piggyback rule for the case of multiple PUSCHs was agreed as follows [1].
	Agreements:
· In a PUCCH group, within one set of colliding PUCCHs/PUSCHs channels, when the detemined PUCCH resource overlaps with one or multiple PUSCHs which satisfy timeline requirements for overlapped UL channels, 
· UE first determines CC index for UCI multiplexing based on procedure defined in 38.213 V15.1.0 
· If there are multiple PUSCHs on the determined CC, UE multiplex PUCCH on the PUSCH with earliest starting symbol on that CC.


Then the current specification 38.213 [3] describes the agreement as follows.
	[bookmark: _Toc517265052]9	UE procedure for reporting control information
[…]
If a UE transmits multiple PUSCHs in a slot in response to detection by the UE of DCI format(s) 0_0 or DCI format(s) 0_1 on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH that the UE transmits first in the slot.
[…]


In the above text, the condition of “the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs” is captured; however, we think such condition has not been agreed. It is feasible to delete the condition. Alternatively, the case of “the UE multiplexes aperiodic CSI in any of the multiple PUSCHs” can be introduced to this paragraph.
For the two branches of whether the UE multiplexes aperiodic CSI in any of the multiple PUSCHs, two interpretations can be considered as follows.
---
If a UE transmits multiple PUSCHs in a slot in response to detection by the UE of DCI format(s) 0_0 or DCI format(s) 0_1 on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and, 
Alt 1: if UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, then the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex. Otherwise, the UE multiplexes the UCI in a PUSCH that carrying the aperiodic CSI.
Alt 2: if UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, then the UE multiplexes UCI in a PUSCH of the serving cell with the smallest ServCellIndex. Otherwise, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex, among the PUSCHs that do not convey aperiodic CSI.
---
It seems that Alt 1 and Alt 2 can handle the collision case and any issue does not occur, hence both alternatives are acceptable. We feel that Alt 2 is simpler way because it is the same as the case of “the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs”. Additionally, If Alt 1 is applied, P/SP-CSI in the UCI is always dropped according to priority rule. Therefore, we slightly prefer Alt 2. Based on the above discussions, either of the following TPs should be applied.
Proposal 8:
· Apply either of the following TPs to 38.213.
	9	UE procedure for reporting control information
[…]
If a UE transmits multiple PUSCHs in a slot in response to detection by the UE of DCI format(s) 0_0 or DCI format(s) 0_1 on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH that the UE transmits first in the slot.
[…]



	9	UE procedure for reporting control information
[…]
If a UE transmits multiple PUSCHs in a slot in response to detection by the UE of DCI format(s) 0_0 or DCI format(s) 0_1 on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and
· if the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled.
· otherwise, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex, among the PUSCHs that do not convey aperiodic CSI.
If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH that the UE transmits first in the slot.
[…]



4. Resource allocation for PUCCH
4.1. PUCCH resource determination for PUCCH format 0/1
At the last meeting, clarification of PUCCH resource determination for HARQ-ACK was agreed as follows [1].
	Agreements:
· To clarify in 38.213 that “among the DCI formats 1_0 or DCI formats 1_1 indicating the same slot for HARQ-ACK reporting” is intended for the last DCI


At the RAN1#92bis meeting [5], the following agreements were made for PUCCH resource index determination when more than 8 PUCCH resources are configured for the first PUCCH resource set (i.e. PUCCH format 0/1):
	Agreements:
For PUCCH resource allocation with NUCI≤2 after a UE has a dedicated PUCCH configuration, when >8 resources are configured,
· Adopt the following equation for 38.213 subclause 9.2.3 for resource index r within the resource set:
[bookmark: _Toc510987662]

Where, m is the PUCCH resource indicator field value,  is the number of the PUCCH resources given by higher layer parameter maxNrofPUCCH-ResourcesPerSet. CCEstart is the starting CCE index of the last received DCI within the ACK bundling window, In case of CA, CCEstart is the starting CCE index of the DCI received on the CC with the largest CC index in the last slot where a DCI is received within the ACK bundling window . And  is the number of CCEs in control resource set p. r is the PUCCH resource index within the PUCCH resource set. .


Then the current specification 38.213 [3] describes the agreement as below.
	[bookmark: _Ref500241945][bookmark: _Toc517265064]9.2.3	UE procedure for reporting HARQ-ACK
[…]

For transmission of HARQ-ACK information in a PUCCH by a UE, the UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in a descending order across serving cells indexes and are then in an ascending order across PDCCH monitoring occasion indexes. 
[…]
For the first set of PUCCH resources and when the size [image: ] of higher layer parameter resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format 1_0 or DCI format 1_1, the UE determines a PUCCH resource with index [image: ], [image: ], as
	[image: ]
where [image: ] is a number of CCEs in control resource set [image: ] of a corresponding PDCCH reception for the DCI format 1_0 or DCI format 1_1 as described in Subclause 10.1, [image: ] is the index of a first CCE for the PDCCH reception, and [image: ] is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 
[…]


In the case that PUCCH format 2/3/4 is indicated, a used PUCCH resource is uniquely determined from the last DCI among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, as Figure X. On the other hand, for PUCCH format 0/1, a PUUCH resource index calculated from the CCE index based implicit bit(s) as well as PUCCH resource indicator field is used to indicate a PUCCH resource when the size of RPUCCH of higher layer parameter resourceList is larger than eight. The CCE index based implicit bit(s) is calculated based on the number of CCEs NCCE,p in the corresponding control resource set and starting CCE index nCCE,p of the last received DCI within the ACK bundling window, as shown in the above specification. Which is the last DCI used to determine the starting CCE index and number of CCEs is still not clear. Further clarification is needed.
[image: ]
Figure 4: HARQ-ACK feedback in Rel-15.
Relating which DCI should be treated as the last DCI in time domain, we believe that the last DCI for starting CCE index nCCE,p and number of CCEs NCCE,p determination and for PUCCH resource indicator determination should be the same. That means the last DCI for starting CCE index nCCE,p and number of CCEs NCCE,p determination is a last DCI among the DCIs that have a value of a PDSCH-to HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission.
On the other hand, relating which DCI should be treated as the last DCI in case of CA, based on the agreement made at RAN1#92bis meeting, the last DCI for starting CCE index nCCE,p and number of CCEs NCCE,p determination in frequency domain is the DCI received on the CC with largest CC index. However, in current spec., this agreement is not captured. Therefore, we propose following text proposal.
In addition, based on current spec., for PUCCH resource indicator determination, the last DCI in frequency domain is defined as the DCI received on the CC with the smallest CC index. In our view, the last DCI for PUCCH resource indicator and starting CCE index nCCE,p determinations should be the same. For example, if the last DCIs for PUCCH resource indicator and starting CCE index nCCE,p determinations are the DCIs on the smallest CC index and the largest CC index, respectively, and if either one of the DCIs is missed, UE cannot know which PUCCH resource is allocated. However, if they are the same, then even if the DCI (not the last DCI) is missed, UE can still know which PUCCH resource is allocated by the last DCI. In the following TP, we correct the corresponding part as well.
Proposal 9:
· Apply the following TP to 38.213.
	9.2.3	UE procedure for reporting HARQ-ACK
[…]

For transmission of HARQ-ACK information in a PUCCH by a UE, the UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an descending ascending order across serving cells indexes and are then in an ascending order across PDCCH monitoring occasion indexes. 
[…]
For the first set of PUCCH resources and when the size [image: ] of higher layer parameter resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: ], [image: ], as
	[image: ]
where [image: ] is a number of CCEs in control resource set [image: ] of a corresponding PDCCH reception for the DCI format 1_0 or DCI format 1_1 as described in Subclause 10.1, [image: ] is the index of a first CCE for the PDCCH reception in an ascending order across serving cells indexes, and [image: ] is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 
[…]



4.2. PUCCH resource determination for one CSI report
At 9.2.3 and 9.2.4 in 38.213 [3], how to UE transmits HARQ-ACK and SR are captured, respectively. However, the case of one CSI report seems not to be described in current specifications. 9.2.5 in 38.213 mentions the multiplexing procedure of CSI/SR, HARQ-ACK/SR/CSI, and multiple CSI reports, which are not enough to define UE behavior for one CSI report on PUCCH. Therefore, we propose the following.
Proposal 10:
· A new section of UE procedure for reporting CSI should be made in 38.213.

5. PUCCH structure in short-duration
5.1. HARQ-ACK bit mapping for PF0/PF1
In RAN1 #92, some discussion was made whether HARQ-ACK bit mapping for PF0/PF1 should be changed or not. The discussion was for the case of 2-bit is came from 2 PDCCH, miss understanding for HARQ-ACK bit mapping between UE and gNB may be happened. However, we propose to NOT change HARQ-ACK bit mapping because of following reasons:
· This misunderstanding is only happen when dynamic codebook is used and 2 HARQ-ACK bits are came from exactly 2 PDCCHs on one serving cell, and if the 2nd PDCCH is miss detected.
· The misunderstanding does not happen if PUCCH resources indicated by the 1st PDCCH and the 2nd PDCCH are different, i.e. at least one of ARI-bit or CCE-index of the 2 PDCCHs are different, the misunderstanding does not happen.
· If the HARQ-ACK bit mapping for PF0 is changed, HARQ-ACK error rate degrades for the case of the large delay spread because the HARQ-ACK bit mapping specified in TS 38.213 does not use adjacent CS for different HARQ-ACK bit.
· If the HARQ-ACK bit mapping for PF1 is changed, Grey coding is not used, which would cause another performance issue.
· We have already agreed HARQ-ACK bit mapping for PF0/PF1, and the agreement should be reverted only if there is critical issue; for this case, there is no critical issue.
Proposal 11:
· Conclude as follows:
· No need to change HARQ-ACK bit mapping for PF0/PF1 because there is no critical issue.

6. Conclusion
In this contribution, we discussed the maintenance of PUCCH and proposed the followings:
Proposal 1:
· Apply the following TP to 38.211.
	6.4.1.3	Demodulation reference signal for PUCCH
6.4.1.3.1	Demodulation reference signal for PUCCH format 1
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





Proposal 2:
· Apply the following TP to 38.211.
	4.4	Physical resources
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. 


Proposal 3:
· Apply the following TP to 38.213.
	9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
[…]
If a UE would transmit periodic/semi-persistent CSI in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot , [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId , are prepended to the periodic/semi-persistent CSI information bits as described in Subclause 9.2.5.2 and the UE transmits a PUCCH with the combined UCI bits in a resource using the PUCCH format 2 or PUCCH format 3 or PUCCH format 4 resource for CSI reporting. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs.
If a UE would transmit periodic/semi-persistent CSI in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId , are prepended to the periodic/semi-persistent CSI information bits as described in Subclause 9.2.5.2 and the UE transmits a PUCCH with the combined UCI bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs.
[…]


Proposal 4:
· Apply the following TP to 38.214.
	5.2.5	Priority rules for CSI reports
CSI reports are associated with a priority value  where




-	 for aperiodic CSI reports to be carried on PUSCH  for semi-persistent CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUCCH and  for periodic CSI reports to be carried on PUCCH;


-	 for CSI reports carrying L1-RSRP and  for CSI reports not carrying L1-RSRP;
-	c is the serving cell index and  is the value of the higher layer parameter maxNrofServingCells;

-	s is the reportConfigID and is the value of the higher layer parameter maxNrofCSI-ReportConfigurations.

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 
if at least one of y values is 0 or 1, or if y values are 2 or 3 and different between the two CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
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. 


Proposal 5:
· In NR Rel-15 June drop, if a URLLC PUCCH/PUSCH triggered by a DCI indicating new MCS table collides a eMBB PUCCH/PUSCH by a DCI indicating old MCS tables, 
· HARQ-ACK/SR and CSI associating with new CQI table in the eMBB PUCCH/PUSCH is piggybacked on the URLLC PUCCH/PUSCH,
· and, the remaining CSI and UL-SCH in the eMBB PUSCH is dropped.
Proposal 6:
· Collision between PUCCH/PUSCH is jointly checked among all of the original PUCCH/PUSCH resources.
· Apply the following TP to 38.213.
	9.2.5	UE procedure for reporting multiple UCI types
[…]






If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and PUCCHs with HARQ-ACK satisfies the above  and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code. If a new PUCCH or PUSCH that satisfies the above  and  timing conditions is indicated in the slot, the UE applies the following pseudo-code based on all of the original PUCCH and PUSCH resources.
[…]


Proposal 7:
· Apply the following TP to 38.213.
	9.2.5	UE procedure for reporting multiple UCI types
[…]




If one of the PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE expects that the first symbol of the earliest PUCCH or PUSCH, among the overlapping PUSCHs and PUCCHs determined as a PUCCH resource to convey the UCI in the PUCCHs and PUSCHs in the slot, is not before symbol  after a last symbol of any corresponding PDSCH or SPS PDSCH release and is not before symbol  after a last symbol of any corresponding PDCCH where [image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PDSCH reception time for the UE PDSCH processing capability,[image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PUSCH preparation time for the UE PUSCH processing capability, where [image: ], [image: ], [image: ], [image: ], and [image: ] are defined in [6, TS 38.214]. A UE does not expect a PUCCH that is determined as or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that that one of the overlapping PUSCHs that are in response to each DCI format detection and PUCCH that is determined as a PUCCH resource to convey the UCI in the PUCCHs does not satisfy the above  and  timing conditions.






If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and the resulting PUCCHs of multiplexing all colliding PUCCHs with HARQ-ACK satisfies the above  and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above  and  timing conditions and PUCCH that the resulting PUCCH of multiplexing all colliding PUCCHs does not satisfy the above  and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code.
[…]


Proposal 8:
· Apply either of the following TPs to 38.213.
	9	UE procedure for reporting control information
[…]
If a UE transmits multiple PUSCHs in a slot in response to detection by the UE of DCI format(s) 0_0 or DCI format(s) 0_1 on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH that the UE transmits first in the slot.
[…]



	9	UE procedure for reporting control information
[…]
If a UE transmits multiple PUSCHs in a slot in response to detection by the UE of DCI format(s) 0_0 or DCI format(s) 0_1 on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and
· if the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 for UCI multiplexing being fulfilled.
· otherwise, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex, among the PUSCHs that do not convey aperiodic CSI.
If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH that the UE transmits first in the slot.
[…]


Proposal 9:
· Apply the following TP to 38.213.
	9.2.3	UE procedure for reporting HARQ-ACK
[…]

For transmission of HARQ-ACK information in a PUCCH by a UE, the UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an descending ascending order across serving cells indexes and are then in an ascending order across PDCCH monitoring occasion indexes. 
[…]
For the first set of PUCCH resources and when the size [image: ] of higher layer parameter resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index [image: ], [image: ], as
	[image: ]
where [image: ] is a number of CCEs in control resource set [image: ] of a corresponding PDCCH reception for the DCI format 1_0 or DCI format 1_1 as described in Subclause 10.1, [image: ] is the index of a first CCE for the PDCCH reception in an ascending order across serving cells indexes, and [image: ] is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 
[…]


Proposal 10:
· A new section of UE procedure for reporting CSI should be made in 38.213.
Proposal 11:
· Conclude as follows:
· No need to change HARQ-ACK bit mapping for PF0/PF1 because there is no critical issue.
References
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