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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution discusses remaining details on resource allocation for uplink control channel in NR.
The agreed parameters configured in PUCCCH resource sets in [90b-NR-30] are shown in Appendix.
Discussion
Indication of starting slot and starting symbol
Based on agreed parameter table in the Appendix, the configurability of starting slot is FFS. It means whether starting slot is jointly configured in the PUCCH resource set or separately configured from the PUCCH resource set is FFS. In RAN1#90bis [1], there are following agreement on the indication of timing between DL data transmission and acknowledgement.
Agreements:
· The timing between DL data transmission and acknowledgement is determined based on 0 or [2] bits in DCI.
· For both slot and non-slot scheduling, the timing provides the indication to determine the slot and the symbol(s) for the HARQ-ACK transmission.
· In case of [2]-bits, FFS the actual set of values for slot-based scheduling and non-slot based scheduling, respectively.
· In case of 0-bits, FFS how to determine the single timing (e.g., UE capability dependent, whether or not to have RRC configuration, the interactions with different cases (e.g., initial access), etc)
· FFS whether or not to have separate information fields or a same information field for HARQ-ACK resource determination and HARQ-timing determination.
It might be interpreted that the agreement has joint indication of slot and symbol within the slot. In the agreed RRC table for PUCCH resource allocation, whether slot indication is included in the PUCCH resource set configuration is FFS, but the indication of symbol within slot is included in the PUCCH resource set configuration. Since joint indication of slot and symbols is agreed, only slot indication is separated from PUCCCH resource set configuration might not be aligned with the agreement. On the other hand, to have separate DCI field for slot indication would have more flexibility. Adding starting slot to the PUCCH resource allocation table may increases the number of entries and the number of combinations that need to be considered. At least for slot-based transmission, to have flexibility for slot indication is important. Then, we propose following.
Proposal 1: For PDSCH mapping type A (slot-based transmission), separate indication between starting slot indication and starting symbol indication is used.
Proposal 2: For PDSCH mapping type B (non-slot-based transmission), joint indication between starting slot indication and starting symbol indication is used.

In case DCI located in the first 2 or 3 symbols, DCI size needs to be same between PDSCH mapping type A and PDSCH mapping type B in order to reduce blind decoding effort. Therefore, the total size of bit field for starting slot indication and starting symbol indication could be the same. On the other hand, for other than first 2 or 3 symbols, especially for URLLC operation, DCI size needs to be minimized. In such operation, not to have starting slot indication in the DCI should be considered after December spec. 
Proposal 3: 
· In the first 2 or 3 symbol CORESET case, following is proposed in order to have the same DCI size between PDSCH mapping type A and PDSCH mapping type B.
· For PDSCH mapping type A, X-bit field for slot indication and Y-bit field for PUCCH resource allocation, which includes starting symbol indication but not include slot indication.
· For PDSCH mapping type B, X+Y-bit field for PUCCH resource allocation, which includes starting symbol indication and slot indication.
Proposal 4: 
· For other than first 2 or 3 symbols, only Y-bit field for PUCCH resource allocation, which includes starting symbol indication only is considered for URLLC reliability point of view. For Dec. 2017 version, same as proposal 3 is also possibility.

Indication of starting symbol / number of symbols
Based on agreed parameter table in the Appendix, whether additional location 0-11 can be located for both slot-based operation and non-slot based operation or only for non-slot based operation is FFS. For the SR position, it was agreed as follows.
Agreements:
· At least support following as the periodicity of resource for SR.
· FFS other values with taking into account the alignment with 14 symbols.
Supported periodicities
	Subcarrier spacing (kHz)
	Supported periodicities [ms]

	15
	2 symbols, 7 symbols, 1, 2, 5, 10, 20, 40, 80

	30
	2 symbols, 7 symbols, 0.5, 1, 2, 5, 10, 20, 40, 80

	60
	2 symbols, 7 symbols, (6 symbols for ECP), 0.25, 0.5, 1, 2, 5, 10, 20, 40, 80

	120
	2 symbols, 7 symbols, 0.125, 0.5, 1, 2, 5, 10, 20, 40, 80


Based on SR agreement, the discussion point is whether to restrict the value range starting symbol to 12 and 13 are only for HARQ-ACK of PDSCH mapping type A (slot-based transmission). eMBB can be mapped to PDSCH mapping type B. Therefore, shorter latency gain for eMBB can be obtained even with the restriction of symbol 12 and 13. If the number of supported layers or DMRS are different between PDSCH mapping type A and B and if PDSCH mapping type A requires more UE processing time, to restrict HARQ-ACK range is reasonable. This should be concluded in UE processing session. In addition, on the supported periodicities, periodicity of 2 symbols is only for short-PUCCH and periodicities of 7 symbols and more is supported for both short and long PUCCH.
Proposal 5: Whether HARQ-ACK of PDSCH mapping type A is restricted to symbol 12 and 13 should be concluded in UE processing timeline session.
Proposal 6: SR periodicity of 2 symbols is supported only for short-PUCCH and periodicities of 7 symbols and more are supported for both short/long-PUCCH.

The other remaining aspect for starting symbol is potential implicit derivation for long-PUCCH, which can also be considered for number of symbols in the slot. Our view is if semi-static DL/UL configuration and/or SFI is available, to follow semi-static resource and/or SFI for UL length are possible. In this case, a special value in these fields can be indicated to the UE, to determine these parameters based on the slot format. Related agreements on SFI are summarized below.
Agreements: (RAN1#90bis)
· The UE is not expected to have conflict on link (DL or UL) direction between that of dynamic SFI and that of UE specific data (UE specific DCI triggered PDSCH, PUSCH (grant-based), and PUCCH with A/N for a PDSCH) in Rel-15
· Note: a link direction denoted as “unknown” in dynamic SFI is not deemed as in conflict with DL or UL
Agreements: (RAN1 email discussion [90b-NR-37])
· On overwriting rules across semi-static DL/UL assignment, dynamic SFI, DCI, etc
· …
· Consider the following directions of potential overwriting in Rel. 15:
· States from semi-static DL/UL assignment overwritten by measurement, dynamic SFI, or UE specific data
· State from measurement overwritten by dynamic SFI or UE specific data
· Dynamic SFI overwritten by UE specific data
· FFS: UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI
· The timing requirement for overwriting
· UE behavior will be the cancellation of the measurement/data reception or measurement/data related transmission
· …
For HARQ-ACK transmission, UE-specific data comes first and SFI later would be usual situation except self-contained scheduling. Based on above agreements, if PUCCH duration indicated by UE-specific data is N symbols and SFI indicate (N - M) symbols for UL and M symbols for unknown in a slot, following two operation could be considered.
· Option 1: PUCCH sends N symbols as indicated by UE-specific data
· Option 2: PUCCH sends (N – M) symbols as indicated by SFI
Using implicit derivation for starting symbol and/or the number of symbols, Option 2 is possible. If PUCCH duration is explicit number, UE-specific data is stronger than SFI. While, if PUCCH duration indication is implicit, UE can follow SFI. Then we have following proposal. Such operation can allow to reflect gNB latest intention of the transmission direction.
Proposal 7: 
· When semi-static DL/UL configuration and/or SFI is available, implicit derivation can be used for the indication of starting symbol and number of symbols in the slot. For implicit indication, special value(s) for implicit derivation is supported.
· Special value(s) for implicit indication could have “all available UL symbols” and “all available UL symbols – X symbols”, where X is defined as short-PUCCH region and/or SRS region.

Indication of identifying starting PRB / index of initial cyclic shift / index of time-domain OCC
There is FFS on the applicability implicit derivation for identifying starting PRB and index for initial cyclic shift for PUCCH format 0. There is also FFS on the applicability of the index for identifying starting PRB, index for initial cyclic shift, and index of time-domain OCC for PUCCH format 1. The merit of implicit indication is DCI overhead saving compared to pure explicit indication. On the other hand, based on RAN1 email discussion [90b-NR-29], there are several concerns to LTE like PDCCH CCE index to HARQ-ACK resource mapping as follows.
· The same concern as LTE EPDCCH: NR-PDCCH would have similarity to LTE EPDCCH as CORESET is configured UE-specifically and different CORESETs have different CCE indexing. If the problem is not changed from LTE EPDCCH, implicit signaling with CCE index would require additional explicit signaling such as ARO. Therefore, DCI overhead cannot be saved. It was proposed to use PUCCH resource virtual subset within the PUCCH resource set. Each PUCCH resource subset is corresponding to one CORESET. PUCCH resource is derived with CCE-offset which is configured for each CORESET.
· The support of flexible processing time / cross-slot scheduling / TDM CORESET: In order to support flexible processing time, LTE TDD like implicit resource allocation might be considered. Some companies mentioned that implicit PUCCH resource derivation for PUCCH format 1a/b in LTE TDD is complicated.
Based on above discussion, if implicit mapping is applied, at least ARO similar to LTE EPDCCH should be required in order to allow the operation that PUCCH resource corresponding to different CORESET is overlapped. The mechanism in LTE EPDCCH is rather implicit is the default and explicit offset is added. On the other hand, the other mechanism can be considered such as ARI with implicit offset, in which PUCCH resource is explicitly indicated as ARI but additional implicit offset is added. We think that explicit value can be selected from the set like agreed table. Then, by some value is configured as implicit addition, such as “C-RNTI mod N” or “CCE mod N”. N can be fixed value or RRC configured value. 
Proposal 8: If implicit mechanism is used for the indication of identifying PUCCH resource in PUCCH format 0 and PUCCH format 1, ARI with additional implicit offset value is supported.

Frequency resource of 2nd hop if frequency hopping is enabled
Based on the agreed table, enabling a frequency hopping (on/off) is included in the PUCCH resource set. On the other hand, there is FFS on frequency resource of 2nd hop if frequency hopping is enabled. The frequency hopping bandwidth or gap should be configurable considering the efficient multiplexing of different BW capable UEs. When different BW capable UEs are multiplexed in the same carrier, different BW capable UEs use different control channel region usage causes more UE resource fragmentation. Dynamically change the control channel region usage would not be necessary and then, frequency resource of 2nd hop would not be included in the PUCCH resource allocation table. Then, it would be sufficient as semi-statically configured parameters different from PUCCH resource set.
Proposal 9: The frequency hopping bandwidth or gap should be configurable for efficient multiplexing of different BW capable UEs. The parameter of frequency hopping bandwidth or gap is semi-statically configured differently from PUCCH resource set.

Resource indication for HARQ-ACK in PUCCH during initial access
During the initial access procedure, semi-static configuration by dedicated RRC is not possible. In such case, semi-static configuration can be provided by RMSI. Differentiation of the resource among UEs could be done by DCI in message 4. Possible options would be as follows. PUCCH format in configured PUCCH resource set by RMSI can be restricted based on operation condition during initial access.
Proposal 10: For resource indication for message 4 HARQ-ACK, following mechanism is supported.
· If Msg2 or 3 is non-slot scheduling, short PUCCH is used. If Msg2 or Msg3 is slot scheduling, long PUCCH is used.
· If Msg2 or 3 is non-slot scheduling, RMSI configures PUCCH resource set with short PUCCH. If Msg2 or Msg3 is slot scheduling, RMSI configures PUCCH resource set with long PUCCH.
· DCI in message 4 indicates index of PUCCH resource out of configured PUCCH resource set.
· If implicit mechanism is supported for normal HARQ-ACK transmission, similar mechanism is also used for message 4 HARQ-ACK.

How UE selects one PUCCH resource set from multiple configured PUCCH resource sets
In RAN1#90bis, following alternatives was proposed on how UE selects one PUCCH resource set from multiple configured PUCCH resource sets.
· Alt.1: UE can select one PUCCH resource set from multiple configured PUCCH resource sets based on the UCI payload size (not including CRC).
· K PUCCH resource sets. PUCCH resource set i for UCI [Ni ~ Ni+1-1] bits (i=0, …, K-1). 
· N0=1.
· N1=3.
· FFS: value of K. (Example: K=4)
· Ni (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured. (Example: N2 = 20; N3 =100)
· One of [x] PUCCH resources in the selected PUCCH resource set is indicated by the PUCCH resource indicator in DCI.
· FFS: One of the PUCCH resources can be implicitly derived .
· FFS: Some resource sets can be configured differently for PDSCH mapping Type A and PDSCH mapping Type B.
· FFS: Further restriction of the resource set based on signaling from gNB by DCI or MAC CE.
· FFS: Resource set selection based on UCI type.
· Alt.2: One or multiple PUCCH resource set(s) for each format
· Alt.2-1 Multiple PUCCH resource sets for each format
· Alt.2-2 Multiple PUCCH resource sets for each format with MAC CE indication.
· Alt.2-3 One PUCCH resource set for one format. Use RRC signaling to distinguish resource set for short and long PUCCH. Reuse the implicit PUCCH resource indication scheme for LTE PUCCH format 1A/1B for both long PUCCH with up to 2 bits HARQ-ACK and short PUCCH with up to 2 bits HARQ-ACK.
· FFS: enhancement of the implicit mapping function to avoid collision in the case of
· Multiple CORESET
· PUCCH MU-MIMO
· Alt.2-4 Both short and long PUCCH resource sets can be configured to a UE. A threshold of UCI payload, e.g. 100 bits is used for the UE to select between the two resource sets.
In [90b-NR-29], following questions were raised.
· Q1. Should we allow the UE to determine the resource set it uses (which may or may not also include the PUCCH format it uses) based on the payload size?
· Q2. Should the gNB be able to choose between the PUCCH formats that the UE transmits on dynamically?
· Q3. Should the gNB be able to choose between PUCCH resources in different slots, symbols or PRBs dynamically?
Our position is “Yes” for all questions above, and then we support the direction of Alt.1. In order to implement Alt.1 considering above questions, following approach could be considered.
· Approach 1:
· UE can select one PUCCH resource set from multiple configured PUCCH resource sets based on the UCI payload size (not including CRC).
· K PUCCH resource sets. PUCCH resource set i for UCI [Ni ~ Ni+1-1] bits (i=0, …, K-1).
· N0 = 1
· N1 = 3
· K = [4]
· Ni (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured. (Example: N2 = 20; N3 =100)
· Each configured PUCCH resource sets can have different PUCCH durations (including short or long).
· One of [8] PUCCH resources in the selected PUCCH resource set is indicated by the PUCCH resource indicator in DCI.
· Some parameters for PUCCH resource can be implicitly derived if supported.
The example of Approach 1 can be illustrated in Fig.1. In approach 1, assuming K is the number of configured resource sets and D is the number of PUCCH resources in each configured PUCCH resource set (i.e., number of DCI entries), K×D resources need to be configured. This means that each element of the matrix composed of row for DCI entry and column for resource set should be configured even if some elements in this matrix have the same parameters. RRC signaling overhead might be reduced by using the signaling of “same as previous elements”.

[image: ]
Fig.1 Example of approach 1
In order to reduce RRC signaling overhead, the other approach is considered.
· Approach 2:
· UE can select some PUCCH resource sets (candidates of PUCCH resource sets) based DCI indicated value.
· [8] DCI entries.
· Each configured PUCCH resource sets can have different PUCCH durations (including short or long).
· UE can select one PUCCH resource from multiple PUCCH candidates based on the UCI payload size (not including CRC).
· Maximum K PUCCH resource sets. Kd (<=K) PUCCH resource set for each DCI entry. PUCCH resource set (i,d) for UCI [Ni,d ~ Ni,d+1-1] bits (i=0, …, Kd-1).
· N0,d = 1
· N1,d = 3
· K = [4]
· Ni,d (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured. (Example: N2 = 20; N3 =100)

The example of Approach 2 can be illustrated in Fig.2. In approach 2, assuming Kd is the number of configured resource sets for each DCI entry and D is the number of DCI entries,  resources need to be configured. Then, RRC signaling overhead can be reduced compared to Approach 1 while worst case would have the same RRC overhead. UE processing burden of resource set selection is reduced by this approach because resource set selection is carried out only the actual number of the different resources after DCI indication.
[image: ]
Fig.2 Example of approach 2
Proposal 11: On how UE selects one PUCCH resource sets following functionalities is required.
· UE should determine the resource set it uses based on the payload size.
· gNB is able to choose between the PUCCH formats that the UE transmits on dynamically.
· gNB is able to choose between PUCCH resources in different slots, symbols, or PRBs dynamically.
Proposal 12: Either one of following two approaches is supported.
· Approach 1:
· UE can select one PUCCH resource set from multiple configured PUCCH resource sets based on the UCI payload size (not including CRC).
· K PUCCH resource sets. PUCCH resource set i for UCI [Ni ~ Ni+1-1] bits (i=0, …, K-1).
· N0 = 1
· N1 = 3
· K = [4]
· Ni (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured. (Example: N2 = 20; N3 =100)
· Each configured PUCCH resource sets can have different PUCCH durations (including short or long).
· One of [8] PUCCH resources in the selected PUCCH resource set is indicated by the PUCCH resource indicator in DCI.
· Some parameters for PUCCH resource can be implicitly derived if supported.
· Approach 2:
· UE can select some PUCCH resource sets (candidates of PUCCH resource sets) based DCI indicated value.
· [8] DCI entries.
· Each configured PUCCH resource sets can have different PUCCH durations (including short or long).
· UE can select one PUCCH resource from multiple PUCCH candidates based on the UCI payload size (not including CRC).
· Maximum K PUCCH resource sets. Kd (<=K) PUCCH resource set for each DCI entry. PUCCH resource set (i, d) for UCI [Ni,d ~ Ni,d+1-1] bits (i=0, …, Kd-1).
· N0,d = 1
· N1,d = 3
· K = [4]
· Ni,d (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured.

Conclusion
In this contribution, we discussed remaining details on resource allocation for uplink control channel in NR. We have following proposals:
Proposal 1: For PDSCH mapping type A (slot-based transmission), separate indication between starting slot indication and starting symbol indication is used.
Proposal 2: For PDSCH mapping type B (non-slot-based transmission), joint indication between starting slot indication and starting symbol indication is used.
Proposal 3: 
· In the first 2 or 3 symbol CORESET case, following is proposed in order to have the same DCI size between PDSCH mapping type A and PDSCH mapping type B.
· For PDSCH mapping type A, X-bit field for slot indication and Y-bit field for PUCCH resource allocation, which includes starting symbol indication but not include slot indication.
· For PDSCH mapping type B, X+Y-bit field for PUCCH resource allocation, which includes starting symbol indication and slot indication.
Proposal 4: 
· For other than first 2 or 3 symbols, only Y-bit field for PUCCH resource allocation, which includes starting symbol indication only is considered for URLLC reliability point of view. For Dec. 2017 version, same as proposal 3 is also possibility.
Proposal 5: Whether HARQ-ACK of PDSCH mapping type A is restricted to symbol 12 and 13 should be concluded in UE processing timeline session.
Proposal 6: SR periodicity of 2 symbols is supported only for short-PUCCH and periodicities of 7 symbols and more are supported for both short/long-PUCCH.
Proposal 7: 
· When semi-static DL/UL configuration and/or SFI is available, implicit derivation can be used for the indication of starting symbol and number of symbols in the slot. For implicit indication, special value(s) for implicit derivation is supported.
· Special value(s) for implicit indication could have “all available UL symbols” and “all available UL symbols – X symbols”, where X is defined as short-PUCCH region and/or SRS region.
Proposal 8: If implicit mechanism is used for the indication of identifying PUCCH resource in PUCCH format 0 and PUCCH format 1, ARI with additional implicit offset value is supported.
Proposal 9: The frequency hopping bandwidth or gap should be configurable for efficient multiplexing of different BW capable UEs. The parameter of frequency hopping bandwidth or gap is semi-statically configured differently from PUCCH resource set.
Proposal 10: For resource indication for message 4 HARQ-ACK, following mechanism is supported.
· If Msg2 or 3 is non-slot scheduling, short PUCCH is used. If Msg2 or Msg3 is slot scheduling, long PUCCH is used.
· If Msg2 or 3 is non-slot scheduling, RMSI configures PUCCH resource set with short PUCCH. If Msg2 or Msg3 is slot scheduling, RMSI configures PUCCH resource set with long PUCCH.
· DCI in message 4 indicates index of PUCCH resource out of configured PUCCH resource set.
· If implicit mechanism is supported for normal HARQ-ACK transmission, similar mechanism is also used for message 4 HARQ-ACK.
Proposal 11: On how UE selects one PUCCH resource sets following functionalities is required.
· UE should determine the resource set it uses based on the payload size.
· gNB is able to choose between the PUCCH formats that the UE transmits on dynamically.
· gNB is able to choose between PUCCH resources in different slots, symbols, or PRBs dynamically.
Proposal 12: Either one of following two approaches is supported.
· Approach 1:
· UE can select one PUCCH resource set from multiple configured PUCCH resource sets based on the UCI payload size (not including CRC).
· K PUCCH resource sets. PUCCH resource set i for UCI [Ni ~ Ni+1-1] bits (i=0, …, K-1).
· N0 = 1
· N1 = 3
· K = [4]
· Ni (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured. (Example: N2 = 20; N3 =100)
· Each configured PUCCH resource sets can have different PUCCH durations (including short or long).
· One of [8] PUCCH resources in the selected PUCCH resource set is indicated by the PUCCH resource indicator in DCI.
· Some parameters for PUCCH resource can be implicitly derived if supported.
· Approach 2:
· UE can select some PUCCH resource sets (candidates of PUCCH resource sets) based DCI indicated value.
· [8] DCI entries.
· Each configured PUCCH resource sets can have different PUCCH durations (including short or long).
· UE can select one PUCCH resource from multiple PUCCH candidates based on the UCI payload size (not including CRC).
· Maximum K PUCCH resource sets. Kd (<=K) PUCCH resource set for each DCI entry. PUCCH resource set (i, d) for UCI [Ni,d ~ Ni,d+1-1] bits (i=0, …, Kd-1).
· N0,d = 1
· N1,d = 3
· K = [4]
· Ni,d (i >1) is minimum number of UCI bits for which PUCCH resource set is used. If K > 2 and 1 < i < K-1, Ni is semi-statically configured.
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Appendix: Agreed parameters configured in PUCCH resource sets in [90b-NR-30]
Agreements:
· Table 1 contains parameters configured in PUCCH resource sets. That means: For each parameters in the following table, a set of values can be configured respectively for a set of PUCCH resources. Alternatively, the values for some parameters can also be implicitly derived, if implicit resource indication mechanism is used. An entry in the PUCCH resource set corresponds to one column in the table 1. This resource is defined by soma parameters which are the rows of the tables.
· Note 1: RAN1 needs to further study if the resources of some formats in Table 1 are jointly configured in a resource set.
· Note 2: In table 1, a parameter with “FFS: special values for implicit derivation” or “FFS if implicit derivation is also used” implies that RAN1 needs further discussion to determine if implicit and/or explicit methods are used to determine the particular parameters in the entry of PUCCH resource. If an implicit mechanism is used, the corresponding value range may shrink and/or special value outside the value range may be added for indication “implicit derivation”, or the configurability may be completely disabled.
· Note 3: RAN1 needs to further study if same or different sets of PUCCH resources in Table 1 are configured for PDSCH mapping type A (slot-based transmission) and Type B (non-slot-based transmission).
· Table 2 contains the semi-statically configured parameters. That means: A value would be configured for each parameter in the following table.
Table 1: Parameters configured in PUCCH resource sets and their value ranges
	 
	PUCCH Format 0
	PUCCH Format 1
	PUCCH Format 2
	PUCCH Format 3
	PUCCH Format 4

	Starting slot
	Configurability
	FFS
	FFS
	FFS
	FFS
	FFS

	
	Value range
	0 – [x]
	0 – [x]
	0 – [x]
	0 – [x]
	0 – [x]

	Starting symbol
	Configurability
	○
	○
	○
	○
	○

	
	Value range
	· 12 and 13;
· 0 – 11 (FFS whether or not such a configuration is conditioned on non-slot based operation)
	0 – 10
(FFS: special values for implicit derivation)
	· 12 and 13;
· 0 – 11 (FFS whether or not such a configuration is conditioned on non-slot based operation)
	0 – 10
(FFS: special values for implicit derivation)
	0 – 10
(FFS: special values for implicit derivation)

	Number of symbols in the slot
	Configurability
	○
	○
	○
	○
	○

	
	Value range
	1, 2
	4 – 14
(FFS: special values for implicit derivation)
	1, 2
	4 – 14
(FFS: special values for implicit derivation)
	4 – 14
(FFS: special values for implicit derivation)

	Index for identifying starting PRB
	Configurability
	○
(FFS if implicit derivation is also used)
	○
(FFS if implicit derivation is also used)
	○
	○
	○

	
	Value range
	0 - [274]
(FFS if implicit derivation is also used)
	0 - [274]
(FFS if implicit derivation is also used)
	0 - [274]
	0 - [274]
	0 - [274]

	Number of PRBs
	Configurability
	N.A.
	N.A.
	○
	○
	N.A.

	
	Value range
	N.A.
(Default is 1)
	N.A.
(Default is 1)
	1 – [16]
	1 - 6, 8 - 10, 12, 15, 16
	N.A.
(Default is 1)

	Enabling a frequency hopping
	Configurability
	○
	○
	○
	○
	○

	
	Value range
	On/Off
(only for 2 symbol)
	On/Off
	On/Off
(only for 2 symbol)
	On/Off
	On/Off

	FFS:
Frequency resource of 2nd hop if frequency hopping is enabled
	Configurability
	FFS
	FFS
	FFS
	FFS
	FFS

	
	Value range
	FFS
	FFS
	FFS
	FFS
	FFS

	Index of initial cyclic shift
	Configurability
	○
(FFS if implicit derivation is also used)
	○
(FFS if implicit derivation is also used)
	N.A.
	FFS
(for DMRS)
	FFS
(for DMRS)

	
	Value range
	0 – 11
	0 – 11
	N.A.
	0 – 11
	0 – 11

	Index of time-domain OCC
	Configurability
	N.A.
	○
(FFS if implicit derivation is also used)
	N.A.
	N.A.
	N.A.

	
	Value range
	N.A.
	0 - 6
	N.A.
	N.A.
	N.A.

	Length of Pre-DFT OCC
	Configurability
	N.A.
	N.A.
	N.A.
	N.A.
	○

	
	Value range
	N.A.
	N.A.
	N.A.
	N.A.
	2, 4

	Index of Pre-DFT OCC
	Configurability
	N.A.
	N.A.
	N.A.
	N.A.
	○

	
	Value range
	N.A.
	N.A.
	N.A.
	N.A.
	0, 1, 2, 3



Table 2: Semi-statically-configured parameters and their value ranges
	 
	PUCCH Format 0
	PUCCH Format 1
	PUCCH Format 2
	PUCCH Format 3
	PUCCH Format 4

	Number of slots
	Configurability
	N.A.
	Configured
	N.A.
	Configured
	Configured

	
	Value range
	N.A.
	1, y1, y2, y3
	N.A.
	1, y1, y2, y3
	1, y1, y2, y3
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