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Introduction
This contribution focuses on open issues on the UL control signaling design for the completion of the URLLC specifications considering the guidance and the limitations of the e-meeting. 


Remaining issues on UL control for URLLC

PUCCH configuration for SR and CSI
The following is currently captured in TS 38.331 v16.0.0. It is proposed that for SR, PUCCH Config ID is used while for CSI the PUCCH Config ID is always 0 (as CSI is only with priority 0). 

	pucch-ConfigurationList
PUCCH configurations for two simultaneously constructed HARQ-ACK codebooks (see TS 38.213 [13], clause 9.1).
Editor’s note: From RAN1 Rapporteur Note: We don't have agreement on whether to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList yet. However, we agreed to do separate configuration for all the remaining RRC parameter. From RRC parameter implementation perspective, it seems easier to introduce separate PUCCH-Config for different HARQ-ACK codebooks. If there is no need to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList, the corresponding configuration cannot include these two optional parameters and then in RAN1 spec can indicate that SR PUCCH resource and multi-CSI PUCCH resource can just follow the configuration in one of the PUCCH configurations.   
Editor’s note: It is not clear about how to use the pucch-ConfigurationList for PUCCH resources for SR and CSI in RAN2 understandings, for example, whether to use a PUCCH Config ID to indicate the corresponding pucch-Config in the pucch-ConfigurationList for a PUCCH resource. More RAN1 inputs are needed.



Proposal 1: pucch-ConfigurationList is also used to indicate PUCCH resources for SR. Send LS to RAN2.


Type-1 HARQ-ACK codebook
It has been extensively discussed in past meetings that Type-1 HARQ-ACK codebook is not required for sub-slot based HARQ-ACK feedback. This is at least because a use case does not exist. Type-1 codebook is for (a) CA, and (b) self-carrier scheduling, and (c) schedulers that cannot communicate without significant latency and therefore cannot coordinate DAI values. Sub-slot based HARQ-ACK feedback is motivated for minimizing latency. Then, given that PUCCH is on the PCell, the scenario of schedulers for different cells having communication with large latency, while requiring short latency for the HARQ-ACK feedback, is inapplicable. Further, even if sub-slot based HARQ-ACK feedback is to be supported for the above combinations of CA scenarios, the Type-2 HARQ-ACK codebook can still be used and a scheduler on a cell can assume that the UE is scheduled on the other cells and accordingly set the DAI value (the PDCCH monitoring occasions on different cells are set by RRC and can therefore be known). The resulting Type-2 HARQ-ACK codebook will not be larger than the sub-slot based Type-1 HARQ-ACK codebook.

Observation 1: There is no use-case in Rel-16 for “sub-slot” based Type-1 HARQ-ACK codebook.   

As either DCI format 1_1 or DCI format 1_2 can be used for slot-based Type-1 HARQ-ACK codebook, an updated to the specifications [1] is needed to include DCI format 1_2. Another issue is whether use of both DCI format 1_1 and DCI format 1_2 needs to be supported. While simultaneous use of DCI format 1_1 and DCI format 1_2 is allowed, there is no identifiable need to do so for the exact same purpose. For example, as DCI format 1_2 can be configured to be identical to DCI format 1_1, it is not clear why a UE needs to monitor PDCCH for DCI format 1_1 when the UE is configured to monitor PDCCH for DCI format 1_2 (for same HARQ-ACK feedback). Further, there is no identifiable reason why pdsch-TimeDomainAllocationList entries, or dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2, need to be different for DCI format 1_1 and DCI format 1_2 as that only increases the Type-1 HARQ-ACK codebook size.

Observation 2: There is no need to simultaneously support DCI format 1_1 and DCI format 1_2 for Type-1 HARQ-ACK codebook type.   


Proposal 2: Update [1] as follows

	[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or 
-	if the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2, by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
-	if the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1, by the union of the first set of row indexes and a second set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2 in pdsch-Config
associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214] 
*** unchanged text is omitted ***




Use of extended CP
Possible values of subslotLength-ForPUCCH for extended CP (ECP) have not been defined. A value of subslotLength-ForPUCCH for normal CP is either 2 or 7 symbols and this divides the number of slot symbols (14) to an integer number. For ECP, a value of subslotLength-ForPUCCH should either 2 or 6 symbols.  

Proposal 3: A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.


Overlapping Transmissions
One open issue relates to UCI multiplexing in a PUSCH when multiple PUCCHs would overlap in time with the PUSCH. This was also discussed in Rel-15 for the case that a PUCCH SCS is larger than a PUSCH SCS, a corresponding overlapping of multiple PUCCHs with a single PUSCH was treated as an error case, and it is captured in [1] as “A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration  UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration  if ”. 

For the same reason, such overlapping should be considered an error case in Rel-16 as the underlying cause is same – a transmission time unit for a PUCCH being smaller than for a PUSCH. It is noted that other alternatives, such as multiplexing in the PUSCH the UCI from the earlier (or later) PUCCH and dropping the UCI from later (or earlier) PUCCHs would only impact specifications and UE implementation without a need in practice since the gNB can typically control such overlapping and would have no reason to allow it when the UE would anyway drop UCI. It is noted that this relates only to HARQ-ACK (P/SP-CSI is multiplexed in slot based PUCCH transmissions and SR is not multiplexed in a PUSCH). Further, from a latency perspective, the length of the PUSCH would determine the latency budget for a same priority traffic and therefore, the practical applicability in URLLC of a ‘long’ PUSCH and a ‘short’ PUCCH is unclear (also, latency of HARQ-ACK will not be met when multiplexed in the ‘long’ PUSCH – otherwise, it would make sense for the sub-slot duration to be longer).   

Proposal 4: Adopt the following TP for [1].

	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290]9	UE procedure for reporting control information
[…]
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
If a slot for PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH, a UE does not expect to multiplex in a PUSCH transmission in one slot UCI that the UE would multiplex in more than one PUCCH transmissions. 
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 
[…]
A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: ] UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: ] if [image: ]. 




Another open issue relates to HARQ-ACK and (positive) SR multiplexing when HARQ-ACK uses PUCCH format 1 and SR uses PUCCH format 0. As previously mentioned, the PUCCH resource configuration for SR should be same as the PUCCH resource configuration for HARQ-ACK for same priority and then Rel-15 remains directly applicable (as below). This also avoids multiple PUCCHs with HARQ-ACK overlapping with a PUCCH with positive SR of same priority. 

	If a UE would transmit SR in a resource using PUCCH format 0 and HARQ-ACK information bits in a resource using PUCCH format 1 in a slot, the UE transmits only a PUCCH with the HARQ-ACK information bits in the resource using PUCCH format 1.



Observation 3: Rel-15 remains applicable for treating overlapping of PUCCH using PF0 with positive SR and PUCCH using PF1 with HARQ-ACK – there is no additional RAN1 specification impact.

One WA from RAN#99 that also requires more generalization to complete the specifications is the following.

Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0

The WA should be confirmed for the case that only DCI format 0_1/1_1 is configured, or only DCI format 0_2/1_2 is configured, in USS per BWP. The existing specifications support it, there is no identified problem, and there is no clear alternative if reverted. Further, there is no need for the condition “When a single PDSCH/PUSCH processing timeline is configured in the carrier” and it is not reflected in specifications.

Proposal 5: Confirm the above WA – the preamble regarding the single processing timeline can be removed.


The UE behavior needs to be specified for the case a priority indicator field is not included the DCI formats. If DCI formats 0_1/1_1 do not include a priority indicator field, Rel-15 operation applies. If DCI formats 0_2/1_2 do not include a priority indicator field, the priority can be based on whether or not the UE is configured to monitor DCI formats 0_1/1_1 (regardless of whether or not they include a priority indicator field). If the UE is configured to monitor DCI formats 0_1/1_1, the priority of DCI formats 0_2/1_2 can be priority 1 because DCI formats 0_1/1_1 can be used as in Rel-15. If the UE is not configured to monitor DCI formats 0_1/1_1, the priority of DCI formats 0_2/1_2 can be priority 0 because they can be used as a more efficient replacement for DCI formats 0_1/1_1. The following is proposed.
Proposal 6: 
a) If DCI format 0_1 does not include a priority indicator field, DCI format 0_1 triggers transmissions of priority 0
b) If DCI format 1_1 does not include a priority indicator field, DCI format 1_1 triggers receptions of priority 0
c) If DCI format 0_2 does not include a priority indicator field 
a. if the UE is not configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 0
b. if the UE is configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 1
d) If DCI format 1_2 does not include a priority indicator field 
a. if the UE is not configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 0
b. if the UE is configured USS for DCI format 1_1, DCI format 0_2 triggers receptions of priority 1

PUCCH Resource when DCI format 1_2 does not include a PUCCH resource indicator field
When DCI format 1_2 does not include a PUCCH resource indicator field, following the allocation of PUCCH resources as the number of bits for the PUCCH resource indicator field decreases [1] (3/2/1 bits map to the first 8/4/2 PUCCH resources), it is straightforward to use the first of the PUCCH resources provided by PUCCH-ResourceSet. A use case for not having a PUCCH resource indicator field in the DCI format can be when scheduling of UEs with DCI format 1_2 is sporadic or not latency sensitive; otherwise, a PUCCH resource indicator field is needed. It has been suggested to instead introduce an implicit approach for the PUCCH resource determination, similar to the Rel-15 one prior to the UE obtaining PUCCH resources by UE-dedicated RRC signaling, in order to provide more flexibility in PUCCH resource allocation. However, this is problematic and non-essential. 

The Rel-15 formula for implicit PUCCH resource determination when the PUCCH resource indicator field is not included in DCI format 1_2 simplifies to . One problem is that implicit PUCCH resource determination is applicable only when there is only one HARQ-ACK bit (as in LTE Rel-8 or as in NR Rel-15 prior to RRC connection); otherwise, unless there are scheduler restrictions, there is the usual problem of PUCCH resource ambiguity when the UE does not detect the last DCI format. Scheduler restrictions are avoided in specifications as they require constraints and new designs and, for the present case, will also result to increased PDCCH blocking probability that is already an issue. Another problem is that an implicit PUCCH resource determination offsets a reduction in PUCCH resource indicator field bits with an increase in the number of PUCCH resources in order to reduce a PUCCH resource collision probability. For example, for  CCEs, if  for the first PDCCH and  for the second PDCCH,  is needed to avoid collisions. For example, for  CCEs, if  for the first PDCCH and  for the second PDCCH,  will result to PUCCH resource collisions if , or , or  and the scheduler will need to apply corresponding restrictions in the selection of CCEs to use. 

Proposal 7: PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources and [1] can be updated as follows. 

	[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304]9.2.3	UE procedure for reporting HARQ-ACK
[…]
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first 2 values or the first 4four values, respectively, of Table 9.2.3-2. If DCI format 1_2 does not include a PUCCH resource indicator field, a PUCCH resource associated with DCI format 1_2 is provided by the first value of Table 9.2.3-2. 
[…]




Priority of aperiodic SRS 
For a given UE, aperiodic SRS (A-SRS) triggered by a DCI format indicating a priority 1 can collide with a PUSCH/PUCCH having priority 0. Given that DCI format triggering the A-SRS indicates priority 1, a corresponding PDCCH is transmitted after a PDCCH associated with the PUCCH/PUSCH having priority 0. It is clear that if the UE is to drop the A-SRS, the gNB has no reason to trigger it. Also, if the gNB would rather have the UE transmit PUSCH/PUCCH, the gNB can simply not trigger the A-SRS. Therefore, there is no reason to not prioritize the A-SRS when it collides with PUCCH/PUSCH of lower priority. It is noted that the only case in Rel-15 where transmissions of same signals/channels have different priorities is NR-DC where the UE prioritizes power allocation for transmissions on the MCG (this also holds in Rel-16) and SRS on MCG has higher priority for power allocation than PUCCH/PUSCH on SCG. Further, as NR is primarily on TDD bands, an A-SRS can be viewed as providing aperiodic CSI. For a DCI format triggering A-CSI with priority 1, A-CSI is prioritized (through the PUSCH) over PUSCH/PUCCH with priority 0.

Proposal 8: A-SRS transmission priority is the priority indicated by the DCI format triggering the A-SRS.


Miscellaneous

For the cancelation timeline of a transmission with priority 0 due to a transmission with priority 1, the timeline in [4] for CG-PUSCH transmissions can be extended for scheduled PUSCH/PUCCH transmissions and
-	the UE cancels a transmission with priority 0 before M = Tproc,2 + d1 symbols after a last symbol of a CORESET where the UE receives the PDCCH with the DCI format scheduling the PUSCH or the PUCCH transmission with priority 1 where d2,1 = 0, d2,1 = 0, and d1 is determined by the reported UE capability
-	the UE does not expect the PUCCH or PUSCH transmission to start earlier than N + d2 symbols after the last symbol of the PDCCH, where 
· N = Tproc,1 for PUCCH transmission with HARQ-ACK
· N = Tproc,2 for PUSCH transmission without A-CSI
· N = Tproc,CSI or T’proc,CSI  for PUSCH transmission with CSI report(s) or with n-th CSI report, respectively  

Proposal 9: The cancelation timeline for a transmission with priority 0 is as above.


Support of PUCCH repetitions was not discussed for “sub-slot”-based PUCCH transmissions and there is no need as a longer sub-slot or slot-based PUCCH transmission can be configured. This can be captured in RAN2 specification by clarifying that nrofSlots is not applicable when subslotLengthForPUCCH-r16 is provided. Similar, simultaneousHARQ-ACK-CSI is not applicable when subslotLengthForPUCCH-r16 is provided.

Proposal 10: In an LS to RAN2, inform that nrofSlots and simultaneousHARQ-ACK-CSI are not applicable when subslotLengthForPUCCH-r16 are provided, and that CSI is only on PUCCH resource with index 0.
 

For prioritization of power allocation when a UE has simultaneous transmissions on multiple cells and is power limited, the UE prioritizes power allocation to transmissions of the higher priority type. For transmissions of same priority type, prioritization of power allocation is as in Rel-15 [1]. This is the same principle as for NR DC with dynamic power sharing (higher/lower priority is the MCG/SCG). A priority type has not been defined for a PRACH transmission in case of collisions (left to UE implementation to handle) but prioritization of power allocation is defined in Rel-15 for a PRACH transmission. It is proposed to keep the same prioritization for PRACH transmission on the PCell.

Proposal 11: Capture prioritization of power allocation to transmissions with higher priority index after power allocation to PRACH transmission on the PCell. 

	[bookmark: _Toc12021452][bookmark: _Toc20311564][bookmark: _Toc26719389][bookmark: _Toc29894820][bookmark: _Toc29899119][bookmark: _Toc29899537][bookmark: _Toc29917274]7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	Transmissions with higher priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
*** Unchanged text is omitted ***




In Rel-16 a UE can have multiple SPS PDSCH configurations and a corresponding HARQ-ACK information that the UE needs to report can be larger than 2 bits. The current specifications [1] do not capture the case of multiplexing SR with more than 2 HARQ-ACK information bits corresponding to multiple SPS PDSCHs. A reference to section 9.2.1 (multiple SPS PDSCHs) should be included in addition to section 9.2.3 (one SPS PDSCH) as follows.

Proposal 12: Capture multiplexing of SR with HARQ-ACK from multiple SPS PDSCH by adding a reference to clause 9.2.1 as follows. 

	[bookmark: _Ref500749986][bookmark: _Toc12021481][bookmark: _Toc20311593][bookmark: _Toc26719418][bookmark: _Toc29894853][bookmark: _Toc29899152][bookmark: _Toc29899570][bookmark: _Toc29917307]9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
*** Unchanged text is omitted ***

If a UE would transmit a PUCCH with [image: ] HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Clauses 9.2.1 and 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId and schedulingRequestIDForBFR, are appended to the HARQ-ACK information bits and the UE transmits the combined [image: ] UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 that the UE determines as described in Clauses 9.2.1 and 9.2.3. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 
*** Unchanged text is omitted ***




Using slot-based indications for DCI format 1_0 when a UE is configured for two sub-slot-based HARQ-ACK codebooks was identified for discussion in [2]. Although it was agreed to support two sub-slot-based HARQ-ACK codebooks, a use case was not discussed or identified. It is noted that such a use-case would correspond to one sub-slot of 2 symbols, another sub-slot of 7 symbols, and not being possible to use a slot. Moreover, a UE configured for two sub-slot-based HARQ-ACK codebooks will not have slot-based PUCCH resources. Making exceptions for the HARQ-ACK codebook construction and the PUCCH transmission for DCI format 1_0 will have material impact throughout the specifications even if such exceptions apply only for the CSS. Although fallback support can be argued to be more efficient with slot-based, instead of 7-symbol/half-slot based, HARQ-ACK feedback, the overall tradeoff is negative.

Observation 4: DCI format 1_0 can be associated with the lower priority HARQ-ACK codebook, regardless of whether the HARQ-ACK codebook is slot-based or sub-slot-based.
   

Another issue is the length of fields associated with a HARQ-ACK information report when both DCI format 1_1/0_1 and DCI format 1_2/0_2 are used for the same report. Although a use-case for this operation has not been identified, it is not currently precluded. If this case is to be supported, the DAI fields in the DCI formats should have a same size as otherwise the pseudo-code needs to be updated and there can also be other inconsistencies.

Proposal 13: When a UE is configured DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same. 


Conclusions
This contribution considered open issues related to UL control signaling for Rel-16 URLLC and proposes the following.

Proposal 1: pucch-ConfigurationList is also used to indicate PUCCH resources for SR. Send LS to RAN2.

Proposal 2: Update [1] as follows

	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or 
-	if the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2, by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
-	if the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1, by the union of the first set of row indexes and a second set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2 in pdsch-Config
associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214] 
*** unchanged text is omitted ***




Proposal 3: A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.

Proposal 4: Adopt the following TP for [1].

	9	UE procedure for reporting control information
[…]
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
If a slot for PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH, a UE does not expect to multiplex in a PUSCH transmission in one slot UCI that the UE would multiplex in more than one PUCCH transmissions. 
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 
[…]
A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: ] UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: ] if [image: ]. 




Proposal 5: Confirm the above WA – the preamble regarding the single processing timeline can be removed.

Proposal 6: 
e) If DCI format 0_1 does not include a priority indicator field, DCI format 0_1 triggers transmissions of priority 0
f) If DCI format 1_1 does not include a priority indicator field, DCI format 1_1 triggers receptions of priority 0
g) If DCI format 0_2 does not include a priority indicator field 
a. if the UE is not configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 0
b. if the UE is configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 1
h) If DCI format 1_2 does not include a priority indicator field 
a. if the UE is not configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 0
b. if the UE is configured USS for DCI format 1_1, DCI format 0_2 triggers receptions of priority 1


Proposal 7: PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources and [1] can be updated as follows. 

Proposal 8: A-SRS transmission priority is the priority indicated by the DCI format triggering the A-SRS.

Proposal 9: For the cancelation timeline of a transmission with priority 0 due to a transmission with priority 1, the timeline in [4] for CG-PUSCH transmissions can be extended for scheduled PUSCH/PUCCH transmissions and
-	the UE cancels a transmission with priority 0 before M = Tproc,2 + d1 symbols after a last symbol of a CORESET where the UE receives the PDCCH with the DCI format scheduling the PUSCH or the PUCCH transmission with priority 1 where d2,1 = 0, d2,1 = 0, and d1 is determined by the reported UE capability
-	the UE does not expect the PUCCH or PUSCH transmission to start earlier than N + d2 symbols after the last symbol of the PDCCH, where 
· N = Tproc,1 for PUCCH transmission with HARQ-ACK
· N = Tproc,2 for PUSCH transmission without A-CSI
· N = Tproc,CSI or T’proc,CSI  for PUSCH transmission with CSI report(s) or with n-th CSI report, respectively  

Proposal 10: In an LS to RAN2, inform that nrofSlots and simultaneousHARQ-ACK-CSI are not applicable when subslotLengthForPUCCH-r16 are provided, and that CSI is only on PUCCH resource with index 0.

Proposal 11: Capture prioritization of power allocation to transmissions with higher priority index after power allocation to PRACH transmission on the PCell. 

	7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	Transmissions with higher priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
*** Unchanged text is omitted ***




Proposal 12: Capture multiplexing of SR with HARQ-ACK from multiple SPS PDSCH by adding a reference to clause 9.2.1 as follows. 

	9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
*** Unchanged text is omitted ***

If a UE would transmit a PUCCH with [image: ] HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Clauses 9.2.1 and 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId and schedulingRequestIDForBFR, are appended to the HARQ-ACK information bits and the UE transmits the combined [image: ] UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 that the UE determines as described in Clauses 9.2.1 and 9.2.3. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 
*** Unchanged text is omitted ***



[bookmark: _GoBack]Proposal 13: When a UE is configured DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same. 


In addition, the following observation is made.

Observation 1: There is no use-case in Rel-16 for “sub-slot” based Type-1 HARQ-ACK codebook.   

Observation 2: There is no need to simultaneously support DCI format 1_1 and DCI format 1_2 for Type-1 HARQ-ACK codebook type.   

Observation 3: Rel-15 remains applicable for treating overlapping of PUCCH using PF0 with positive SR and PUCCH using PF1 with HARQ-ACK – there is no additional RAN1 specification impact.

Observation 4: DCI format 1_0 can be associated with the lower priority HARQ-ACK codebook, regardless of whether the HARQ-ACK codebook is slot-based or sub-slot-based.



References:
[1] TS 38.213 v16.1.0, “NR; Physical layer procedures for control”
[2] R1-2001016, “Summary#1 on UCI enhancements for R16 URLLC”, OPPO
[3] R1-2002131, “Remaining issues for PDCCH enhancements”, Samsung
[4] TS 38.214 v16.1.0, “NR; Physical layer procedures for data”
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