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1	Introduction
In this paper, we discuss MAC CE design, due to RAN1 parameter list for features introduced in eURLLC WI [1] and discussed in the RRC running CR [2]. 
[bookmark: _Ref178064866]2	Discussion
2.1 Aperiodic CSI Trigger State Subselection MAC CE
To support mixed traffic of URLLC and eMBB, two new DCI formats are introduced in eURLLC WI: DCI format 0_2 for uplink scheduling and DCI format 1_2 for downlink scheduling. Similar to the existing non-fallback DCI format 0_1, DCI format 0_2 can also be used to trigger CSI reporting. The “CSI request” field is included in DCI format 0_2, where the “CSI request” field width (0, 1, 2, 3, 4, 5, or 6 bits) is determined by higher layer parameter reportTriggerSize-ForDCIFormat0_2. Procedure similar to that of DCI format 0_1 is also to apply to CSI request of DCI format 0_2. 
In the RAN1 parameter list [1], eURLLC WI introduces another list, named aperiodicTriggerStateListForDCI-Format0-2-r16, of these aperiodic trigger states in addition to the original list named aperiodicTriggerStateList, as can be seen from the running CR [2] in the Annex. This new field is added in the IE CSI-MeasConfig.
There is a MAC CE on aperiodic CSI trigger state sub-selection (see subclause 6.1.3.13, TS 38.321). The fields are:
	-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Ti: This field indicates the selection status of the Aperiodic Trigger States configured within CSI-aperiodicTriggerStateList, as specified in TS 38.331 [5]. T0 refers to the first trigger state within the list, T1 to the second one and so on. If the list does not contain entry with index i, MAC entity shall ignore the Ti field. The Ti field is set to 1 to indicate that the Aperiodic Trigger State i shall be mapped to the codepoint of the DCI CSI request field, as specified in TS 38.214 [7]. The codepoint to which the Aperiodic Trigger State is mapped is determined by its ordinal position among all the Aperiodic Trigger States with Ti field set to 1, i.e. the first Aperiodic Trigger State with Ti field set to 1 shall be mapped to the codepoint value 1, second Aperiodic Trigger State with Ti field set to 1 shall be mapped to the codepoint value 2 and so on. The maximum number of mapped Aperiodic Trigger States is 63;
-	R: Reserved bit, set to 0.


Since there are two lists in one BWP, Rel-15 MAC CE cannot distinguish which list the MAC CE refers to. In other words, we need to extend the Rel-15 MAC CE. One approach is to keep the Rel-15 MAC CE to indicate format 0_1 while defining a new MAC CE with a new LCID to indicate format 0_2. However, there is a reserved bit in Rel-15 MAC CE and there are at most two lists. Using the reserved bit is preferred.
[bookmark: _Toc32522908]For aperiodic CSI Trigger State Subselection MAC CE, use the reserved bit in Rel-15 MAC CE format to indicate which DCI format this subselection applies to.
One example can be as follows with changes highlighted:
	The Aperiodic CSI Trigger State Subselection MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Ti: This field indicates the selection status of the Aperiodic Trigger States configured within aperiodicTriggerStateList or aperiodicTriggerStateListForDCI-Format0-2 depending on how E field is set, as specified in TS 38.331 [5]. T0 refers to the first trigger state within the list, T1 to the second one and so on. If the list does not contain entry with index i, MAC entity shall ignore the Ti field. The Ti field is set to 1 to indicate that the Aperiodic Trigger State i shall be mapped to the codepoint of the CSI request field for the corresponding DCI format, as specified in TS 38.214 [7]. The codepoint to which the Aperiodic Trigger State is mapped is determined by its ordinal position among all the Aperiodic Trigger States with Ti field set to 1, i.e. the first Aperiodic Trigger State with Ti field set to 1 shall be mapped to the codepoint value 1, second Aperiodic Trigger State with Ti field set to 1 shall be mapped to the codepoint value 2 and so on. The maximum number of mapped Aperiodic Trigger States is 63;
-	E: This field indicates whether aperiodicTriggerStateList or aperiodicTriggerStateListForDCI-Format0-2 is considered by this MAC CE. If the field is set to 0, the UE understands the T fields in the octets 2 to N to indicate the Aperiodic Trigger States configured within aperiodicTriggerStateList and if the field is set to 1, UE understands the T fields in the octets 2 to N to indicate the Aperiodic Trigger States configured within aperiodicTriggerStateListForDCI-Format0-2




2.2	PUCCH spatial relation Activation/Deactivation MAC CE
RAN1 has the following agreement:
	Agreements:
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, following can be separately configured for different HARQ-ACK codebooks:
· PUCCH-SpatialRelationInfo
· Sub-slot configuration (only applied for the sub-slot-based HARQ-ACK codebook)
                FFS whether or not to support the case when there are at least two HARQ-ACK codebooks configured with sub-slots, with the same or different sub-slot configurations


Consequently, in eURLLC RAN1 parameter list, there are a list of two PUCCH configurations per UL BWP as can be seen implemented in the running CR excerpt [2] in the annex. In each PUCCH-Config, there is one spatialRelationInfoToAddModList. This means that, as a result, there are two Spatial Relation Information Lists.
On the other hand, PUCCH spatial relation Activation/Deactivation MAC CE (see subclause 6.1.3.18 in TS 38.321) is used to indicate which element of the list can be activated per PUCCH resource.
	The PUCCH spatial relation Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 24 bits with following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	PUCCH Resource ID: This field contains an identifier of the PUCCH resource ID identified by PUCCH-ResourceId as specified in TS 38.331 [5]. The length of the field is 7 bits;
-	Si: If there is a PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId as specified in TS 38.331 [5], configured for the uplink bandwidth part indicated by BWP ID field, Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i+1, otherwise MAC entity shall ignore this field. The Si field is set to 1 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i+1 shall be activated. The Si field is set to 0 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i+1 shall be deactivated. Only a single PUCCH Spatial Relation Info can be active for a PUCCH Resource at a time;
-	R: Reserved bit, set to 0.


Figure 6.1.3.18-1: PUCCH spatial relation Activation/Deactivation MAC CE


As can be seen above, the MAC CE can only indicate the element in one of the lists but not the other one. Thus, 
For PUCCH spatial relation activation/de-activation MAC CE, there is a need to indicate one of the two PUCCH-SpatialRelationInfo 

In RAN1 parameter list, it is agreed to have two PUCCH-Config and it means that the number of PUCCH resources is also doubled and an extra bit in the MAC CE is needed.  See here
	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-Confi for different HARQ-ACK codebooks. If there is no need to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList, the corrsponding configuration can not 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.


There is another understanding that the number of PUCCH resources per BWP is the same, even though we can configure two PUCCH Config. This means that for each HARQ-ACK codebook, the maximum number of PUCCH resources is half of that in Rel-15. With this understanding, there is an implicit link between the PUCCH resource ID and the PUCCH spatial relation list. The PUCCH resource ID also points to the PUCCH-SpatialRelationInfo, with which it is configured together in one PUCCH-Config. This can work but it requires UE to keep a memory of the relation between PUCCH-SpatialRelationInfo and PUCCH-ResourceID. In addition, there are some reserved bits in the MAC CE, and we prefer to use one of the reserved bits for a clean design. 
Based on the above discussion, we propose that 
[bookmark: _Toc32522909]For PUCCH spatial relation activation/de-activation MAC CE, use one explicit bit to indicate one of the two PUCCH-SpatialRelationInfo.

In a parallel discussion on NR eMIMIO WI, extension on PUCCH spatialRelatoinInfoToAddMostList is mentioned, and it is expected that a new Rel-16 MAC CE is needed. If so, we propose to design one Rel-16 MAC CE to include both extensions.
[bookmark: _Toc32522910]RAN2 to jointly design PUCCH spatial relation activation/de-activation MAC CE for Rel-16 eURLLC WI and Rel-16 eMIMO WI.

Lastly, from the RAN1 rapporteur note above, there are two sets of PUCCH IDs in one BWP and as a result, the number of PUCCH resources in one BWP is doubled compared to Rel-15. However, there are other understandings that the number of PUCCH resources in one BWP is not doubled but rather the number is kept the same as in Rel-15. This is not clearly discussed in RAN1. In addition to the above discussion on the MAC CE, it may have impact on the PUCCH-CSI-Resource, SchedulingRequestResourceConfig, SPS-Config which also refer to the PUCCH ID.
Thus, we propose to send a LS to RAN1 for further clarification
[bookmark: _Toc32522911]Send LS to RAN1 to ask for further clarification on the maximum number of PUCCH resource per BWP when two HARQ-ACK codebooks are configured.
A draft LS is attached in the section 5 of the paper.
[bookmark: _Toc32522912]Approve the draft LS in section 5.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For aperiodic CSI Trigger State Subselection MAC CE, use the reserved bit in Rel-15 MAC CE format to indicate which DCI format this subselection applies to.
Proposal 2	For PUCCH spatial relation activation/de-activation MAC CE, use one explicit bit to indicate one of the two PUCCH-SpatialRelationInfo.
Proposal 3	RAN2 to jointly design PUCCH spatial relation activation/de-activation MAC CE for Rel-16 eURLLC WI and Rel-16 eMIMO WI.
Proposal 4	Send LS to RAN1 to ask for further clarification on the maximum number of PUCCH resource per BWP when two HARQ-ACK codebooks are configured.
Proposal 5	Approve the draft LS in section 5.
[bookmark: _In-sequence_SDU_delivery]
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5. Draft LS to RAN1
	Title:	draft LS on maimxum number of PUCCH resources per BWP
Release:	Rel-16
Work Item:	IIoT
Source:	Ericsson [To be RAN2]
To:	RAN1

1. Overall Description:
RAN2 has received the RRC parameter list in R1-1913674 in which RAN1 has agreed to introduce a list of two PUCCH-Config with the name PUCCHConfigurationList. This is to support two HARQ-ACK codebooks. In addition, there is a rapporteure note on this parameter:

Rapporteure 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-Confi for different HARQ-ACK codebooks. If there is no need to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList, the corrsponding configuration can not 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.     

From RAN2 point of view, it can be understood as that the maximum number of PUCCH resources in one PUCCH-config is the same in Rel-15, and the total maximum number of PUCCH resources per BWP is doubled because of two PUCCH-Config. 

The other understanding is that the maximum number of PUCCH resources per BWP is the same as in Rel-15 and so in each PUCCH-Config, the maximum number of PUCCH resources is reduced compared to Rel-15. 


Due to impacts to RRC signalling and MAC CE design, RAN2 would like to ask RAN1 for further clarification on the maximum number of PUCCH resource per BWP, when two HARQ-ACK codebooks is configured.


2. Actions: 

To RAN1 group. 

ACTION: RAN2 asks RAN1 to further clarify the maximum number of PUCCH resource per BWP, when two HARQ-ACK codebooks are configured. 
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6. Annex – RRC excerpt 
–	CSI-MeasConfig
The IE CSI-MeasConfig is used to configure CSI-RS (reference signals) belonging to the serving cell in which CSI-MeasConfig is included, channel state information reports to be transmitted on PUCCH on the serving cell in which CSI-MeasConfig is included and channel state information reports on PUSCH triggered by DCI received on the serving cell in which CSI-MeasConfig is included. See also TS 38.214 [19], clause 5.2.
CSI-MeasConfig information element
-- ASN1START
-- TAG-CSI-MEASCONFIG-START

CSI-MeasConfig ::=                  SEQUENCE {
    nzp-CSI-RS-ResourceToAddModList     SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource   OPTIONAL, -- Need N
    nzp-CSI-RS-ResourceToReleaseList    SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId OPTIONAL, -- Need N
    nzp-CSI-RS-ResourceSetToAddModList  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet
                                                                                                                  OPTIONAL, -- Need N
    nzp-CSI-RS-ResourceSetToReleaseList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId
                                                                                                                  OPTIONAL, -- Need N
    csi-IM-ResourceToAddModList         SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-Resource           OPTIONAL, -- Need N
    csi-IM-ResourceToReleaseList        SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-ResourceId         OPTIONAL, -- Need N
    csi-IM-ResourceSetToAddModList      SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSet     OPTIONAL, -- Need N
    csi-IM-ResourceSetToReleaseList     SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSetId   OPTIONAL, -- Need N
    csi-SSB-ResourceSetToAddModList     SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSet   OPTIONAL, -- Need N
    csi-SSB-ResourceSetToReleaseList    SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSetId OPTIONAL, -- Need N
    csi-ResourceConfigToAddModList      SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfig
                                                                                                                  OPTIONAL, -- Need N
    csi-ResourceConfigToReleaseList     SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfigId
                                                                                                                  OPTIONAL, -- Need N
    csi-ReportConfigToAddModList        SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfig  OPTIONAL, -- Need N
    csi-ReportConfigToReleaseList       SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfigId
                                                                                                                  OPTIONAL, -- Need N
    reportTriggerSize                   INTEGER (0..6)                                                            OPTIONAL, -- Need M
    aperiodicTriggerStateList           SetupRelease { CSI-AperiodicTriggerStateList }                            OPTIONAL, -- Need M
    semiPersistentOnPUSCH-TriggerStateList    SetupRelease { CSI-SemiPersistentOnPUSCH-TriggerStateList }         OPTIONAL, -- Need M
    ...,
    [[
	reportTriggerSizeForDCI-Format0-2-r16       INTEGER (0..6)                                                    OPTIONAL, -- Need M
aperiodicTriggerStateListForDCI-Format0-2-r16 SetupRelease { CSI-AperiodicTriggerStateList }                  OPTIONAL, -- Need M
semiPersistentOnPUSCH-TriggerStateListForDCI-Format0-2-r16  SetupRelease { CSI-SemiPersistentOnPUSCH-TriggerStateList }         
                                                                                                                  OPTIONAL  -- Need M
	]]
}

-- TAG-CSI-MEASCONFIG-STOP
-- ASN1STOP

	CSI-MeasConfig field descriptions

	aperiodicTriggerStateList, aperiodicTriggerStateListForDCI-Format0-2
Contains trigger states for dynamically selecting one or more aperiodic and semi-persistent reporting configurations and/or triggering one or more aperiodic CSI-RS resource sets for channel and/or interference measurement. The field aperiodicTriggerStateList refers to DCI format 0_1 and the field aperiodicTriggerStateListForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 5.2.1).

	csi-IM-ResourceSetToAddModList
Pool of CSI-IM-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.

	csi-IM-ResourceToAddModList
Pool of CSI-IM-Resource which can be referred to from CSI-IM-ResourceSet.

	csi-ReportConfigToAddModList
Configured CSI report settings as specified in TS 38.214 [19] clause 5.2.1.1.

	csi-ResourceConfigToAddModList
Configured CSI resource settings as specified in TS 38.214 [19] clause 5.2.1.2.

	csi-SSB-ResourceSetToAddModList
Pool of CSI-SSB-ResourceSet which can be referred to from CSI-ResourceConfig.

	nzp-CSI-RS-ResourceSetToAddModList
Pool of NZP-CSI-RS-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.

	nzp-CSI-RS-ResourceToAddModList
Pool of NZP-CSI-RS-Resource which can be referred to from NZP-CSI-RS-ResourceSet.

	reportTriggerSize, reportTriggerSizeForDCI-Format0-2
Size of CSI request field in DCI (bits) (see TS 38.214 [19], clause 5.2.1.5.1). The field reportTriggerSize refers to DCI format 0_1 and the field reportTriggerSizeForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 5.2.1.5.1).

	semiPersistentOnPUSCH-TriggerStateListForDCI-Format0-2
Configures the list of trigger states for semi-persistent reporting of channel state information on L1 for DCI format 0_2 (see TS 38.214 [19], clause 5.2.1).




[bookmark: _Toc20425945]–	BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP.
BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                   OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                          OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                     OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                      OPTIONAL,   -- Cond SpCellOnly
    ...,
    [[
	pucch-ConfigurationList-r16         SetupRelease { PUCCH-ConfigurationList-r16 }                    OPTIONAL    -- Need M
	]]
}

-- TAG-BWP-UPLINKDEDICATED-STOP
-- ASN1STOP

	BWP-UplinkDedicated field descriptions

	beamFailureRecoveryConfig
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

	configuredGrantConfig
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at any time.

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).
In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

	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-Confi for different HARQ-ACK codebooks. If there is no need to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList, the corrsponding configuration can not 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.   

	pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

	srs-Config
Uplink sounding reference signal configuration.



	Conditional Presence
	Explanation

	SpCellOnly
	The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise. 




–	PUCCH-ConfigurationList
The IE PUCCH-ConfigurationList is used to configure UE specific PUCCH parameters (per BWP) for two simultaneously constructed HARQ-ACK codebooks. See TS 38.213 [13], clause 9.1.
PUCCH-ConfigurationList information element
-- ASN1START
-- TAG-PUCCH-CONFIGURATIONLIST-START

PUCCH-ConfigurationList-r16  ::= 	SEQUENCE (SIZE (1..2)) OF PUCCH-Config

-- TAG-PUCCH-CONFIGURATIONLIST-STOP
-- ASN1STOP

[bookmark: _Toc29321445]–	PUCCH-Config
The IE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).
PUCCH-Config information element
-- ASN1START
-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::=                        SEQUENCE {
    resourceSetToAddModList                 SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet   OPTIONAL, -- Need N
    resourceSetToReleaseList                SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId OPTIONAL, -- Need N
    resourceToAddModList                    SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource         OPTIONAL, -- Need N
    resourceToReleaseList                   SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId       OPTIONAL, -- Need N
    format1                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format2                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format3                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format4                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M

    schedulingRequestResourceToAddModList   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig   
                                                                                                                  OPTIONAL, -- Need N
    schedulingRequestResourceToReleaseList  SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId
                                                                                                                  OPTIONAL, -- Need N
    multi-CSI-PUCCH-ResourceList            SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId                            OPTIONAL, -- Need M
    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M

    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
    pucch-PowerControl                      PUCCH-PowerControl                                                    OPTIONAL, -- Need M
    ...,
    [[
    subslotLengthForPUCCH-r16               ENUMERATED {n2,n7}                                                    OPTIONAL, -- Need M
    dl-DataToUL-ACK-ForDCI-Format1-2-r16    SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M
	numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2-r16	INTEGER (0..3)                                    OPTIONAL  -- Need M
	]]
}
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