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1	Introduction
In this contribution, we address the remaining issues and propose solutions with respect to Rel-16 specifications of NR URLLC.
[bookmark: _Ref178064866]2	Discussion
2.1	Capability for dynamic switching of PHY priority
There have been extensive discussions during the last meeting on interpretation of “incapability” of supporting dynamic switching of priority when both DCIs are configured to the UE. The discussion ended up with a proposal drafted as the following where two camps showing support for Alt-1a or Alt-1b.

	Proposal:
· If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for either DCI format 0_1 / 1_1 or DCI format 0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
· (Alt-1a) If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, 
· the UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).
· (Alt-2a) If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, 
· the UE is expected to assume fixed priority by DCI format for DCI format 0_1/1_1 and the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2.




The agreements that were cited during the discussions were 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

Agreement(1):
· It is allowed to configure both DCI format 0_1/1_1 and DCI format 0_2/1_2 to be monitored in a certain search space set for scheduling the same cell. 
· This feature is UE optional 
Agreement(2):
· When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored 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.
· This feature is UE optional 

From the discussion, one can understand that there is a common understanding on the “capability” under discussion, as described in the first bullet of the proposal above. With respect to the corresponding “incapability”, it is also commonly understood that the UE would be expected to support the configuration of both DCIs, i.e. DCI formats 0_1/1_1 and 0_2/1_2. It is also understood that “incapability” is related to reduced flexibility in “priority indication”. To understand different alternatives for the “incapability”, we would like to clarify the followings issues:
· Alt-1a issues: If the priority by DCI is fixed irrespective of the content of priority indication field if present, the configuration of the priority indication field is pure overhead and unnecessary. Hence, the NW could as well, skip this field in the DCI, but that would result that the DCI formats 0_2/1_2 to be interpreted only as low priority, and not high priority as Alt-1a suggests. Therefore, according to our understanding the only way to indicate a high priority is via a priority field in DCI.
· Alt-1b issues: It seems this alternative in essence, is focusing on is DCI format 0_1/1_1 and whether they can indicate different priority or not. Then it is not clear the role of DCI format 0_2/1_2. 
· Alt-1a/b issues: The main issue with any of these alternatives is that it is not clear what the capability is about. It seems the intention is that to have a capability for dynamic switching of priority. Although the priority is fixed for different DCI format pairs in case of Alt-1a, or fixed for one pair (DCI formats 0_1/1_1 ) and dynamic for another pair (DCI formats 0_2/1_2) in case of A.t-1b, from operation perspective, the UE supports to be indicated dynamically with different priorities, even though the corresponding DCI belong to different pairs. Hence, it is not clear that from functionality perspective, what it is achieved by the “incapability”.
Based on the above discussion, we believe that the proposal is not representative of the capability that was intended by the agreements. In our understanding, the starting point, i.e. the “incapability”, should be where different priority can not be indicated dynamically. That means that there is no priority indication field in any of the DCI formats configured to the UE, or if there is, the UE is not expecting changes of the content of the field. Hence, the UE would be more capable if there is a priority indication present in DCI and the value can be changed. Therefore, we propose to consider the following for description of “capability” and “incapability” for priority indication:
[bookmark: _Toc40480399]If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for either DCI format 0_1 / 1_1 or DCI format 0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
[bookmark: _Toc40480400]If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume a low priority by any  DCI format from the DCI formats 0_1/1_1/0_2/1_2. 
2.2	Semi-static HARQ-ACK codebook with DCI Format 1_2
When a UE is configured with PDCCH monitoring for DCI format 1_2 and/or time domain resource allocation table for DCI format 1_2, the procedures for construction of semi-static HARQ codebook is not completely specified in the current specification. To reuse the existing procedure for Rel-15, the set of applicable K1 values should be updated as well as the configured PDSCH candidates in case of additional TDRA candidates for scheduling by DCI format 1_2. 
Note that whether construction of a semi-static HARQ codebook is sub-slot or slot based is already taken care of by the current specification. The reason is that in case of sub-slot configuration in a PUCCH-Config corresponding to a semi-static HARQ codebook, it is already clarified based on the statement in sub-slot duration in Subclause 9 of TS 38.213 that the “slot” used in the procedure for construction of semi-static HARQ codebook has a sub-slot duration.
Therefore, to complete the existing procedures for constructions of semi-static HARQ code book to support PDSCH scheduling by DCI format 1_2, the following changes should be implemented: 
· For determination of set of K1 candidate values, include the configured K1 values for DCI format 1_2 in the already existing candidate set.
· For determination of set of TDRA candidate allocations, include the configured TDRA for DCI format 1_2 in the already existing candidate set.
Hence, we propose the following:


[bookmark: _Toc40480401]Adopt the following TP1 in Subclause 9.1.2.1 of TS 38.213.

	--------------------------------------------Start of Text Proposal 1 for TS 38.213---------------------------------------------
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 a DCI format 1_0 that does not includes PDSCH-to-HARQ_feedback timing indicator field and is not configured to monitor PDCCH for a DCI format 1_1 that includes a PDSCH-to-HARQ_feedback timing indicator field on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for a DCI format 1_0 that the UE is configured to monitor PDCCH for.
b)	If the UE is configured to monitor PDCCH for a DCI format 1_1 that includes a PDSCH-to-HARQ_feedback timing indicator field for serving cell [image: ], [image: ] is provided by the union set of any of  dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2 that are provided.
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 by the union of the first set of row indexes and a second the sets of row indexes of any of the tables, if  provided by pdsch-TimeDomainAllocationList in pdsch-Config and 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]
---------------------------------------------End of Text Proposal 1 for TS 38.213--------------------------------------------



2.3	Different DAI bit widths in different DCI formats
Due to configurability of DAI field bits in DCI format 1_2 in Rel-16, there is a possibility that for a Type-2 codebook generation, different DCI formats have different DAI bit widths. During the last meeting, different options were proposed to clarify the UE behavior on for Type-2 codebook generation.
We see no motivation for the network to configure different bit-widths for DAI fields in different DCI format. To save 1 bit in DCI at the cost of increased complexity is i not justified in our opinion in the sense that, any reasonable configuration would be to have the same DAI field bit-sizes for the DCIs contributing to the same HARQ-ACK codebook. We are also supportive to remove the possibility of 1-bit DAI field. 

[bookmark: _Toc40480402]When a UE is configured with 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. 
[bookmark: _Toc40480403]Rel-16 does not support 1-bit DAI field. 

2.4	Reduced size PUCCH resource indicator field
One of the remaining issues is how to determine a PUCCH resource when a DCI format 1_2 schedules a PDSCH but the PUCCH resource indicator field in DCI 1_2 is absent. We are not convinced that optimization is needed for this case. Among the proposed solutions in the previous meeting, we support the following solution due to its simplicity and consistency with the existing framework. Therefore, we support the following proposal:
[bookmark: _Toc40480404] 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

[bookmark: _Ref40187405]2.5 	Power control issues with two PUCCH-Configs 
The following was agreed at RAN1#100bis-e meeting: 
Agreements:
· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
· If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.

When two PUCCH-Configs are configured, the first PUCCH-Config is associated with priority index 0 and the second PUCCH-Config is associated with priority index 1. Moreover, the above agreement implies that SR of any priority can be configured in a PUCCH-Config of any priority. In our opinion, the remaining issue is how PUCCH power control parameters are selected. Based on the current procedures, the PUCCH power control parameters from the PUCCH-Config in which the SR is configured, would be used for transmission of the corresponding PUCCH resource. However, if the SR is to be multiplexed with other UCI of the same priority, but belonging to the other PUCCH-Config, it is unclear whether the power control parameters of the 1st or 2nd PUCCH-Config is used for transmission. 
From our perspective, complicated rules for power control should be avoided at this stage and the current procedures should be reused unless significant benefits justify otherwise. Therefore, from our perspective, the rule should be that even in case of UCI multiplexing with different associated PUCCH-Config, the PUCCH-Config that is associated to the PUCCH resource determined for transmission, should be used for determining the power control parameters. 
Therefore, we propose the following:
[bookmark: _Toc40480405]The power control parameter of a PUCCH-Config associated to the PUCCH resource determined for transmission should be used for power adjustment purposes. Note that no specification impact is foreseen.
 



2.6	Maximum Number of PUCCH resources
In Rel-15, the maximum number of configured PUCCH resources is 128 resources per UE which is comprised as the following:
· Maximum 56 resources for HARQ-ACK:
· 32 resources for 1st PUCCH resource set, 8 resources for each of 2nd, 3rd and 4th PUCCH resource set.
· Maximum 8 resources for SR
· Maximum 64 resources for CSI
Moreover, in Rel-15, the maximum number of PUCCH transmission per slot is limited to two where one of them should be at least PUCCH format 0 or 2. Moreover, only one PUCCH transmission including HARQ-ACK per slot is permitted. 
In Re-16, not only two PUCCH-Config can be configured per UE, but also a PUCCH-Config can be configured with a sub-slots of length 2 or 7 symbols. Moreover, if a PUCCH resource is associated with a sub-slot, in principle the restrictions of Rel-15 for PUCCH transmission per slot, would for HARQ-ACK in Rel-16 be similarly applied per sub-slot instead, if configured. Moreover, if a PUCCH-Config is configured with sub-slot, the PUCCH resource sets for HARQ-ACK are configured once per PUCCH-Config but to be reused for each sub-slot in the PUCCH-Config.
In order to determine the maximum number of configurable PUCCH resources, we consider the case where a UE is configured with X= 2 PUCCH-Configs. Since CSI is associated with low priority and HARQ-ACK PUCCH resource sets are configured per sub-slot, it is reasonable to assume the following: 
· Maximum X*56=2*56=112 resources for HARQ-ACK
· Maximum 64 resources for CSI
However, for SR, there are different alternatives. One approach would be to assume the Rel-15 as baseline and scale it with maximum number of sub-slots per slot, i.e. 7. That would result in the following:
· Maximum 7*8=64 resources for SR. 
Therefore, we propose the following:
[bookmark: _Toc40480406] Maximum number of configured PUCCH resources for HARQ-ACK per PUCCH-Config in Rel-16 remains the same as in Rel-15.
[bookmark: _Toc40480407]Maximum number of configured PUCCH resources for CSI in Rel-16 remains the same as in Rel-15.
[bookmark: _Toc40480408]Maximum number of configured PUCCH resources for SR in Rel-16 is increased to [64] as compared to Rel-15. 
2.7 	Overlapping a PUSCH with multiple PUCCHs with HARQ-ACK
When sub-slot is configured for PUCCH it can happen that a PUSCH resource would overlap with more than one PUCCH resource carrying HARQ-ACK from different sub-slots, where all PUSCH/PUCCH resources have equal priority.
In our perspective, considering the maintenance phase of Rel-16, the simplest approach to resolve overlapping is to multiplex UCI only from one of the PUCCH resources on PUSCH, e.g. the first PUCCH, and drop the later ones as proposed in the following: 
[bookmark: _Toc40480409]If a PUSCH overlaps with more than one PUCCH resource with HARQ-ACK, and the PUSCH and PUCCH resources have the same priority, the earlier PUCCH resource is kept for the purpose of UCI multiplexing and the later PUCCH resources with corresponding HARQ-ACK are dropped.

2.8	A-SRS priority indication by triggering DCI 
It has been discussed intensively whether A-SRS should have low priority or follow the priority indicated by the triggering DCI. Our view with respect to priority of triggered A-SRS is as follows.
It has been argued that introducing high priority SRS, requires additional specification impact to resolve overlapping between SRS and other UL transmissions. From our view, the corresponding specification impact is minimum where the Rel-15 and Rel-16 rules can be used as follows:
· In case an SRS transmission overlaps with other UL transmission of the same or higher priority, Rel-15 rules can be applied for overlapping resolution. 
· In case an SRS transmission overlaps with other UL transmission of lower priority, Rel-16 dropping rules for collision resolutions between transmissions with different priorities, can be used for overlapping resolution.
If gNB would regard A-SRS to be low priority when scheduling high-priority PUSCH or PDSCH, it could just not trigger A-SRS if there is a possibility of collision. The gNB could wait until a low-priority PUSCH or PDSCH is scheduled. In fact, if SRS is regarded as low priority it is not clear the need and urgency to trigger a low-priority A-SRS when high-priority PUSCH or PDSCH is scheduled for transmission, especially considering that low-priority data likely account for the vast majority of data.
Therefore, from the functionality point of view, enabling priority indication by DCI for A-SRS, would provide the functionalities obtained assuming A-SRS as a low priority transmission. While in addition, it would enable transmission of a high priority A-SRS at a minimum cost which can be used if needed. Since gNB is in control of both setting the priority index in DCI as well as triggering an SRS transmission, there is no additional complexity for a gNB to utilize this mechanism to control the priority of A-SRS. 
As the use case, one can mention for example fast channel acquisition in URLLC application or positioning based SRS in industrial solutions. Nevertheless, considering the various use cases for NR deployments, a decision based on excluding possible use cases at present or future, is quite unjustified specially where the required signaling us already in place to enable the functionality and the operation has minimum complexity.
Therefore, based on the above discussion, we propose the following:

[bookmark: _Toc40480410] A-SRS follow the priority indicated in the triggering DCI. 
[bookmark: _Toc40480411]When A-SRS overlaps with other UL transmissions with the same priority or higher priority than A-SRS, Rel-15 procedures are applied for overlap resolution.
[bookmark: _Toc40480412]When A-SRS overlaps with other UL transmissions with lower priority than A-SRS, A-SRS transmission is prioritized for transmission. 
2.9	Cancelling timeline 

In previous meeting, with respect to cancellation timeline, extensive discussions took place with respect to how interpret the cancellation timeline. Different views were summarized into three interpretations listed below:
	· Interpretion 1: Tproc,2+d1 is the latest time for cancellation --> the UE could cancel before Tproc,2+d1, but the UE is not allowed to cancel after Tproc,2+d1.
· Interpretion 2: Tproc,2+d1 is the exact point/time for cancellation --> the UE is not allowed to cancel before or after Tproc,2+d1.
· Interpretion 3: The UE is not required to cancel earlier than Tproc,2+d1 --> the UE is allowed to cancel before or after Tproc,2+d1 (certainly, the UE has to cancel no later than the start of the high priority UL transmission).



From our perspective, none of the interpretations above are purely related to the UE implementation and are not important from specifications perspective for the intended functionality that should be specified. Based on any of the above interpretations, the cancellation of low priority transmission before start of the high priority transmission will take place. If other benefits are intended, those discussions should be taken separately.
If gNB schedules a high priority transmission over a low priority transmission, it can expect the UE to cancel the low priority transmission if the gNB provides enough time for cancellation. Otherwise, the gNB cannot expect the UE to cancel low priority transmission when the high priority transmission is supposed to start. If enough cancellation time is provided, the UE is expected to cancel before the high priority transmission starts. In this case, if due to different UE implementations, the UE is capable to cancel even earlier, as in interpretation 3 or 2 or 1, it does not affect the actual intended functionality which is to ensure no transmission occurs during the high priority transmission. 
Therefore, from our perspective, it is important to focus on the matters that are important from specification point of view and intended functionality, keep the UE implementations aspects out of the discussion. It seems to us that a major reason for such discussions is the formulation of the agreement. Hence, we believe it is worth it to reformulate the agreement to focus on the intended behavior. Therefore, we suggest the following:
[bookmark: _Toc40480413]Revise the previous agreement as the following to address the intended behavior:
Agreement:
When a high-priority UL transmission scheduled by PDDCH overlaps with a low-priority UL transmission in a slot,
· The UE is expected to cancel the low priority UL transmission at least starting from the first symbol that its transmission would overlap with the high-priority UL transmission if the PDCCH scheduling the high-priority transmission ends at least Tproc,2+d1 before the start of the high-priority UL transmissions, where    
1. The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
0. Tproc,2is correponding to UE processing time capability for the carrier.
0. Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
0. Note: d_2,1=0 is for cancellation
1. The minimum processing time of the high priority channel is extended by d2 symbols
1. Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission 

On other open issues, cancelation of a UL transmission should be faster than performing a UL transmission. Hence, d_2,2 = 0 can be assumed for canceling even if a BWP switch is triggered. 
Regarding the value range for d1 and d2, it is reasonable to assume that d2 ≥ d1 based on the same motivation as stated above. We therefore propose:

[bookmark: _Toc40480414]For canceling timeline, d_2,2 = 0 is used in Tproc,2
[bookmark: _Toc40480415]For extra processing times, UE reports a capability where d2 ≥ d1.

2.10	Consistency of HARQ-ACK CB with DCI formats 0/1_2
The following proposal suggests a set of changes across few Subclauses in TS 38.213 that have to be implemented for specification to correctly incorporate the contribution of new DCI formats in HARQ-ACK codebook generation and corresponding procedures.
[bookmark: _Toc40480416]Adopt the following TP2 for Subclause 9.1.1 to 9.1.3 of TS 38.213.
--------------------------------- Start of Proposed Text 2 to TS 38.213 -------------------------------
[bookmark: _Ref500167871][bookmark: _Toc12021468][bookmark: _Toc20311580][bookmark: _Toc26719405][bookmark: _Toc29894838][bookmark: _Toc29899137][bookmark: _Toc29899555][bookmark: _Toc29917292]9.1.1	CBG-based HARQ-ACK codebook determination
If a UE is provided PDSCH-CodeBlockGroupTransmission for a serving cell, the UE receives a PDSCH scheduled by DCI format 1_1 or DCI format 1_2, that includes code block groups (CBGs) of a transport block. The UE is also provided maxCodeBlockGroupsPerTransportBlock indicating a maximum number [image: ] of CBGs for generating respective HARQ-ACK information bits for a transport block reception for the serving cell. 
*** Unchanged text is omitted ***
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293]9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 
*** Unchanged text is omitted ***
9.1.2.1            Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in Clause 9.2.3. 
If a UE is provided dl-DataToUL-ACK, theA UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and a first, second or union of first and second set of slot timing values, where first set is provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. if the UE is provided dl-DataToUL-ACK and second set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1_2-r16 for the active DL BWP of a corresponding serving cell if the UE is provided dl-DataToUL-ACK-ForDCI-Format1_2-r16.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 or DCI format 1_2 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
A UE determines [image: ]  HARQ-ACK information bits, for a total number of [image: ] HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0, or DCI format 1_1 or DCI format 1_2, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: ] defines a total number [image: ] of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: ] corresponding to the HARQ-ACK information bits.
*** Unchanged text is omitted ***

If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: ] where 
-    [image: ]is the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: ] for serving cell [image: ] and the UE reports corresponding HARQ-ACK information in the PUCCH.
*** Unchanged text is omitted ***
[bookmark: _Toc12021471][bookmark: _Toc20311583][bookmark: _Toc26719408][bookmark: _Toc29894841][bookmark: _Toc29899140][bookmark: _Toc29899558][bookmark: _Toc29917295]9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 
-	if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCI-Format1_2-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_1 or DCI format 1_2, respectively, in any of the [image: ] occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 DCI format or SPS PDSCH on any serving cell [image: ], as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1 or DCI format 0_2, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in DCI format 0_1 or DCI format 0_2 is [image: ] except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: ] unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: ] if the DAI field in DCI format 0_1 or DCI format 0_2 is set to '0'; otherwise, [image: ].
[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296]9.1.3	Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.
If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK for DCI format 1_0 or DCI format 1_1 or from dl-DataToUL-ACK-ForDCI-Format1_2-r16 for DCI format 1_2, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. The UE multiplexes the HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format include a PDSCH_group indicator field with a same value as described in Clause 9.1.3.3. 
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the second DCI format includes a One-shot HARQ-ACK request field and the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4, when a value of the One-shot HARQ-ACK request field is 1.

*** Unchanged text is omitted ***

[bookmark: _Toc12021474][bookmark: _Toc20311586][bookmark: _Toc26719411][bookmark: _Toc29894844][bookmark: _Toc29899143][bookmark: _Toc29899561][bookmark: _Toc29917298]9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: ] and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1 or DCI format 0_2, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the [image: ] and [image: ] loops, the UE sets [image: ] where [image: ] is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or DCI format 0_2 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 or DCI format 0_2 with DAI field value [image: ] and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: ] and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 or DCI format 0_2 with first DAI field value [image: ] or with second DAI field value [image: ] and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1 or DCI format 1_2, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: ] and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
Table 9.1.3-2: Value of DAI in DCI format 0_1
	DAI
MSB, LSB
	[image: ] 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: ] and [image: ]

	0,0
	1
	[image: ]

	0,1
	2
	[image: ]

	1,0
	3
	[image: ]

	1,1
	4
	[image: ]



---------------------------------------- End of Text Proposal 2 to TS 38.213 ---------------------------------------
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for either DCI format 0_1 / 1_1 or DCI format 0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
Proposal 2	If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume a low priority by any  DCI format from the DCI formats 0_1/1_1/0_2/1_2.
Proposal 3	Adopt the following TP1 in Subclause 9.1.2.1 of TS 38.213.
Proposal 4	When a UE is configured with 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.
Proposal 5	Rel-16 does not support 1-bit DAI field.
Proposal 6	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
Proposal 7	The power control parameter of a PUCCH-Config associated to the PUCCH resource determined for transmission should be used for power adjustment purposes. Note that no specification impact is foreseen.
Proposal 8	Maximum number of configured PUCCH resources for HARQ-ACK per PUCCH-Config in Rel-16 remains the same as in Rel-15.
Proposal 9	Maximum number of configured PUCCH resources for CSI in Rel-16 remains the same as in Rel-15.
Proposal 10	Maximum number of configured PUCCH resources for SR in Rel-16 is increased to [64] as compared to Rel-15.
Proposal 11	If a PUSCH overlaps with more than one PUCCH resource with HARQ-ACK, and the PUSCH and PUCCH resources have the same priority, the earlier PUCCH resource is kept for the purpose of UCI multiplexing and the later PUCCH resources with corresponding HARQ-ACK are dropped.
Proposal 12	A-SRS follow the priority indicated in the triggering DCI.
Proposal 13	When A-SRS overlaps with other UL transmissions with the same priority or higher priority than A-SRS, Rel-15 procedures are applied for overlap resolution.
Proposal 14	When A-SRS overlaps with other UL transmissions with lower priority than A-SRS, A-SRS transmission is prioritized for transmission.
Proposal 15	Revise the previous agreement as the following to address the intended behavior:
Proposal 16	For canceling timeline, d_2,2 = 0 is used in Tproc,2
Proposal 17	For extra processing times, UE reports a capability where d2 ≥ d1.
Proposal 18	Adopt the following TP2 for Subclause 9.1.1 to 9.1.3 of TS 38.213.
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