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1. Introduction & Background

In the RAN1#106-e-Meeting [1], following agreements were made for supporting UE-initiated COT for FBE mode and harmonizing UL configured-grant enhancements for URLLC/IIoT operation in unlicensed band with controlled environments:
	Agreement

In semi-static channel access mode, the content in a scheduling DCI that indicates the assumption on the COT-initiator for the scheduled transmission is determined based on the channel access field in the DCI.

Agreement

In semi-static channel access mode, 
· The inclusion of the channel access field in Rel-16 DCI 0_1 and 1_1 in Rel-17 DCI 0_2 and 1_2, respectively, is supported.

Agreement

In semi-static channel access mode, the size of channel access field in a scheduling DCI with format 0_0/1_0, 0_1/1_1, 0_2/1_2 is 2 bits.
Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.

· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission

Agreement
In semi-static channel access mode, the content of the channel access field in a DCI scheduling a UL transmission for a UE determines an index to a row in Table 1 with Alt-1 (Option 1)
TABLE 1
Bit field mapped to index

Channel Access Type

The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, TS 38.211]

Initiator of a channel occupancy associated to UL transmission described in Clause x.x in TS 37.213

0

No sensing as defined in Clause 4.3 in TS 37.213

0

Alt-1:gNB

Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

1

No sensing as defined in Clause 4.3 in TS 37.213

2

Alt-1:gNB

Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

2

9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213

0

gNB

3

9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213

0

UE

Note: The last row in Table 1 is only applicable when the UE can operate as an initiating device as configured by gNB. 

Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI:

· The UE follows the indicated COT initiator as the following:

· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Conclusion

There is no consensus in RAN1 to support UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode.

Agreement
Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.

Agreement

Replace “9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213” with “9us sensing as defined in Clause x.x in TS 37.213” in the last row of Table 1 in the previous agreement and add the following notes to Table 1:

· Note 1: The intention of Clause x.x above is to describe the LBT procedure from a UE perspective when this operates as initiating device.  
· Note 2: A UE operating as initiating device may transmit an UL transmission burst(s) within its u-FFP immediately after sensing the channel to be idle for at least a sensing slot duration [image: image1.png]


 if the gap between the UL transmission burst(s) and any previous transmission burst is more than [image: image2.png]16us




Agreement

When a UE operates as an initiating device, and the gNB shares a UE’s FFP for DL transmission, regardless of the gap between any UL and DL bursts, no restriction is imposed on the maximum duration of each of the DL bursts such that each can continue until the UE FFP idle period starts.

· Note: The applicability of the EDT calculation based on the UE’s transmit power to the UE COT initiation in accordance to the UL-DL gap duration and/or the content of the DL burst is separately discussed




In this contribution, we further provide our views on the channel access mechanisms for UE initiated COT with FBE and remaining issues for harmonizing UL configured grant for URLLC/IIoT in unlicensed spectrum based on the progress so far.
2. Enhanced channel access mechanisms
UE-initiated COT for FBE should be specified to support URLLC in unlicensed band with controlled environment. The related issues will be discussed in the following sections.
1.1. UE-to-gNB COT sharing

In RAN1#106e meeting, when UE shares the COT to gNB, whether to support the DL transmission burst within the UE-initiated COT including transmission to any other UE in the cell than the COT initiating UE and what the DL transmission includes is still under discussion. From our point of view, at least the broadcast signaling and signal such as SSB, SIs etc. and/or GC-PDCCH should be allowed to transmit within the UE-initiated COT for the sake of transmission efficiency. Otherwise, gNB needs to drop these transmission when it shares the UE-initiated COT, or initiate a COT by itself most of the time in order to transmit those signals/signaling. For the unicast PDSCH transmission to any UE in the cell other than the COT initiating UE, if regulation allows, it  can also be included in the DL burst.
Proposal 1: At least broadcast and group common signals/signaling can be transmitted in the UE-initiated COT.
1.2. Configured UL transmission in FBE mode
In the RAN1#105-e meeting [2], Alt a has been agreed to determine if a UE can transmit with UE-initiated COT when the CG UL transmission resources are aligned with a UE’s FFP boundary. However, Alt a is still not clear enough regarding the definition of “confine”. 
Agreement:

In semi-static channel access mode when a UE can operate as UE-initiated COT,

· Select one of the following alternatives to determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:

· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
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Figure 1 CG UL transmission not “confined” within the gNB initiated COT
The understanding of the agreement needs further clarification. The definition of the confined transmission is not clear. A configured UL transmission includes time and frequency domain resources. When transmitting in wideband with more than one RB set, the “confine” should also consider the frequency domain impact, which is discussed in section 2.4.  Regarding the “confine” in time domain, there are three different explanations for the example shown in Figure 1, CG PUSCH 1 is aligned with the boundary of UE’s FFP, and is confined within the gNB-initiated COT. CG PUSCH2 is not aligned with the boundary of the UE’s FFP and is not confined within the gNB-initiated COT. The first explanation assumes that a configured UL transmission is a single CG PUSCH, i.e. CG PUSCH1 will be transmitted within gNB-initiated COT since it is confined within the gNB FFP before the idle period of that FFP. CG PUSCH2 should be dropped because it is not confined within gNB FFP and there is no UE-initiated COT. The second explanation also assumes that a configured UL transmission is a single CG PUSCH, however, the back-to-back transmission should be considered as another case for further study, for example CG PUSCH2 can be segmented around the gNB’s idle period if the CG PUSCH uses PUSCH repetition Type B. The third one is our understanding, the UL transmission means a UL transmission burst, i.e., a set of transmissions from UE without any gaps greater than 16us, not a single CG PUSCH. The configured UL transmission should be CG PUSCH1 + CG PUSCH2, which is aligned with the boundary of the UE’s FFP and is not confined within the gNB-initiated COT. According to Alt-a, it should not share the gNB-initiated COT. In order to transmit CG PUSCH 2, UE should transmit CG PUSCH 1 in the UE-initiated COT. 
Furthermore, as explained in section 2.3.2, there may be some misunderstanding between gNB and UE if there is a misdetection of the gNB-initiated COT. Besides, there exists other factors may not require the UE to detect the DL signals before its configured UL transmissions. For example, for UEs in DRX-OFF mode, they are not required to and will not detect the DL signals. Accordingly, the UEs will assume that gNB has not initiated the COT. Therefore, to avoid the ambiguity, additional indication from the UE is necessary to indicate if UE shares the gNB-initiated COT. 

[image: image4.emf]...

UE

DL

...

gNB

FFP1

Idle period

CCA 

Idle period

FFP1

UL

Missed

Missed


Figure 2 misunderstanding between gNB and UE
Observation 1: There are different understandings regarding the CG UL transmission confined within the gNB FFP before the idle period of that FFP in both time-domain and frequency domain. Clarification within the group is necessary. 
Observation 2: For CG transmission, Alt-a will cause misunderstanding between the gNB and the UE on the COT-initiator due to miss detection and other factors like DRX off etc.
1.3. COT validation

1.3.1 gNB-initiated COT validation 
In Rel-16, since only gNB is allowed to initiate COT, any DL signal within the FFP can indicate that gNB has initiated a COT, no matter the DL signal is sent from the beginning of the FFP or in the later part of the FFP. E.g., gNB schedules UE1 at the beginning of FFP associated to gNB, UE1 receives DL signals and knows that gNB has initiated the COT. After DL transmission to UE1, gNB may schedule UE2 or transmit group common (GC) or broadcast signals. Although the (GC-) PDCCH or PDSCH or broadcast signals received by UE2 are not from the beginning of the FFP, UE2 can still assume that gNB has initiated a COT. Therefore, UE2 can share the gNB-initiated COT. However, in Rel-17, UE2 cannot make such assumption if it receives GC-PDCCH or broadcast signals no matter where these signals/channels locate, they may be sent from the COT that the gNB shares from another UE, e.g., UE3 as shown in Figure 3. 
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Figure 3 COT sharing detection
To validate the gNB-initiated COT, similar options as UE-initiated COT validation are listed as below:

· Option 1: Explicit gNB-to-UE COT sharing indication in DCI. gNB uses 1 bit to explicitly indicate to UE whether it has initiated a COT. The 1 bit can be carried in the GC-PDCCH or UE-specific DCI, etc. With this option, gNB should send the indication to all UEs which have UL transmission to make sure they can distinguish the initiator of the COT used by gNB. Explicit indication is more flexible but will introduce signaling overhead. However, the overhead with only 1 bit is not an issue.
· Option 2: DL signal detection from dedicated positions. Any DL signal detected at the specific position(s) indicates that gNB has initiated a COT. If signals are detected in these dedicated positions, UE assumes that gNB has initiated a COT, otherwise, UE assumes that gNB shares the UE-initiated COT. E.g., the DL signals sent at the beginning of the FFP associated to the gNB, or the DL signals sent at the middle of the FFP associated to the gNB. If gNB has not initiated a COT, it should not send any DL signal in these dedicated positions. DL signaling detection from dedicated positions may not introduce additional signaling overhead, but will reduce transmission efficiency since the resources in these positions may be wasted if gNB transmits in a UE-initiated COT. On the other hand, such detection will reduce the flexibility since validation is only feasible for a few positions, when the number of dedicated positions within the FFP is small, e.g., only the start of the gNB’s FFP, UE has only one chance to validate the COT in each FFP. UE may stop DL signal detection at the dedicated positions if any DL signal from any of these positions is detected.
To minimize the spec impact on Rel-16 UE, DL signals detection from dedicated positions can be adopted. However, for Rel-17 UE, both options can be adopted.
Proposal 2: For gNB-to-UE COT sharing detection, the following options can be further considered:
· Option 1: explicit gNB-to-UE COT sharing indication in DCI. 
· Option 2: DL signal detection from dedicated positions. 

1.3.2 UE-initiated COT validation
In section 2.2, it is observed that there may be ambiguity regarding the COT initiator between gNB and UE. For example, if gNB has initiated a COT, but UE did not detect it, UE will initiate its own COT. However, gNB assumes that UE shares the gNB-initiated COT as shown in Figure 2. If there is another CG UL transmission coming at a later time, UE will transmit it in its own COT, but gNB will not perform detection during that time since it is outside the gNB-initiated COT. Besides, even gNB-initiated COT can be validated, UE is not required to detect DL signals during the DRX-OFF period, UE may still be confused about the COT initiator of the DL detection after switching to DRX-ON mode. Therefore, it is beneficial to validate the COT for each UL transmission. A straightforward way is to indicate explicitly with dedicated signalling. that if the CG transmission is performed within the UE-initiated COT or sharing gNB’s COT. E.g., by introducing a new signaling or reusing the existing signaling such as CG-UCI to include COT initiating information. If new signalling is introduced, only 1 bit is required to indicate if the UL transmission is transmitted within the UE-initiated COT. If CG-UCI is used, there is no need to introduce new field, “COT sharing information” field can be reused. The COT initiator can be included explicitly or implicitly in the “cg-COT-SharingList”. Using existing CG-UCI has almost no spec impact. When UE and gNB have common understanding on the COT initiator, the CG transmission with PUSCH repetition Type B can be correctly segmented according to the idle period of the currently used FFP. Therefore, dropping the CG transmissions overlapped with all idle periods can be avoided.
Proposal 3: The COT initiator information should be included in the CG UL transmission.
1.4. Wideband operation

In previous agreements regarding the COT initiator indication or determination for DG PUSCH or CG PUSCH transmission, it only discusses the COT initiator with respect to the time domain transmission. However, we think these agreements also apply to the COT initiator with respect to the frequency domain transmission, i.e., when gNB indicates a COT initiator, or UE determines a COT initiator, it applies to the transmission over all the scheduled or configured frequency resources. When operating in a bandwidth with more than one RB set, the gNB or UE should transmit a transmission at a given time within only one COT. That is to say, if gNB or UE transmits on multiple RB sets, for each transmission, it should be transmitted within either gNB-initiated COT or UE-initiated COT. A single transmission across different RB sets cannot be transmitted across different COTs. As shown in Figure 4, only RB set 1 is available for gNB, if UE wants to transmit PUSCH1, UE should initiate its own COT, no matter for CG PUSCH or DG PUSCH. For DG PUSCH, gNB will indicate the COT initiator, it cannot indicate two COT initiators for one PUSCH1, i.e., indicate the UE to transmit in both gNB-initiated COT (RB set1) and UE-initiated COT (RB set2). In order to transmit PUSCH1 over two RB sets, gNB should indicate UE to initiate the COT. For CG PUSCH, UE will determine if gNB has initiated a COT, since the frequency resources for PUSCH1 is out of the range of available RB sets for gNB, UE assumes that gNB has not initiated a COT over RB set 1 and RB set 2. UE will the initiate the COT for transmission.
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Figure 4 wideband operation

Proposal 4: Each wideband transmission should be transmitted within a single COT.
3. Harmonizing UL CG enhancements in NR-U and URLLC

RAN1#105-e meeting agreed the CG harmonization framework in unlicensed band for URLLC operation that both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
RAN1#106-e meeting agreed that no support of PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation. In the following, we provide our views on the remaining necessary enhancements for harmonizing UL CG enhancements in NR-U and URLLC.

· Clarify that the parameter of pusch-RepTypeIndicator is not needed when cg-RetransmissionTimer is configured for Type 1 CG.

· Adding the parameter of phy-PriorityIndex per CG configuration when cg-RetransmissionTimer is configured.
· Clarify that the parameter of “startingFromRV0” is not needed when cg-RetransmissionTimer is configured
· Harmonization on the RRC parameter of “cg-UCI-Multiplexing”  
For pusch-RepTypeIndicator, it is introduced in Rel-16 URLLC and used for Type 1 CG, indicating that the PUSCH repetition is PUSCH repetition type A or PUSCH repetition type B. When cg-RetransmissionTimer is configured for Type 1 CG, this RRC IE is not needed since based on the agreement, the combination of PUSCH repetition Type B based on NR-U Rel-16 CG is NOT supported. 

For phy-PriorityIndex, it is introduced in Rel-16 URLLC. It is clear that this parameter is necessary to distinguish the CG is for high priority or low priority traffic and useful for intra-UE prioritization and multiplexing.

For the RRC parameter of startingFromRV0, it was introduced in Rel-16 URLLC. If it is set to 'off', the initial transmission of a transport block should only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a TB starts at the occasion associated with the RV=0. This parameter is used to control the tradeoff between reliability (e.g. initial transmission can only start at the first transmission occasion of the K repetitions) and latency (e.g. allow more transmission opportunities for the initial transmission so that it can start at the occasion associated with the RV=0). When cg-RetransmissionTimer is configured, the RV for CG PUSCH is determined by UE itself and indicated to NW by CG-UCI. Therefore, this parameter is not needed when for cg-RetransmissionTimer is configured.  

Proposal 5: 
· The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.

· pusch-RepTypeIndicator
· startingFromRV0
· The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.
For cg-UCI-Multiplexing, it is introduced in Rel-16 NR-U. When the field is configured, it supports the CG-UCI and HARQ-ACK are jointly encoded and multiplexed in CG-PUSCH in the case the PUCCH overlaps with CG-PUSCH within a PUCCH group. When the field is not configured, in the case of PUCCH overlapping with CG-PUSCH within a PUCCH group, and if the PUCCH carries HARQ-ACK feedback, configured grant PUSCH is skipped. 

In Rel-16 URLLC, for the case of PUCCH with HARQ-ACK colliding with CG-PUSCH, since multiplexing between the UCI and PUSCH with different priorities is not supported, which UL transmission i.e., CG-PUSCH or the PUCCH carrying HARQ-ACK is dropped or the UCI is multiplexed on CG-PUSCH depending on the priority for the CG-PUSCH and PUCCH. For example, if CG-PUSCH has higher priority than the PUCCH, CG-PUSCH should not be skipped, and the PUCCH should be dropped. If CG-PUSCH has the same priority of PUCCH, then the UCI can be multiplexed on the CG-PUSCH. Only when the CG-PUSCH has lower priority than the PUCCH, the CG-PUSCH can be skipped.

In Rel-17 URLLC, the multiplexing for high priority HARQ-ACK on low priority PUSCH or low priority HARQ-ACK on high priority PUSCH will be supported based on the agreements made in intra-UE multiplexing/prioritization session, see below [3].

	Agreements@RAN1#102-e meeting:

Support multiplexing for following scenarios in R17:

· Multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only).

· Multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only)

· Multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.

· Multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
For the above multiplexing scenarios,
· Support separate configurations of at least beta-offset values (FFS for alpha) for multiplexing with different priority combinations. 

· FFS for other separate configurations.

· FFS: value range of beta-offset (e.g. <1).

· FFS the conditions, if needed, for multiplexing, e.g.

· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· Timeline requirements.

· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?

· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding).

· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).

· Explicit indication for multiplexing.

· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
· How to handle multiplexing of UCI of different priorities and CG-UCI in a CG-PUSCH


Therefore, some harmonization on the cg-UCI-Multiplexing is necessary to take into account the priorities between CG-PUSCH and PUCCH. One simple interpretation is that the parameter of cg-UCI-Multiplexing and associated mechanism is only applicable for the PUCCH and CG-PUSCH with the same priority when their resources are overlapped; for the PUCCH carrying HARQ-ACK and CG-PUSCH with different priorities, either Rel-16 URLLC prioritization rule or Rel-17 multiplexing rule for channels with different priorities is used.  

Proposal 6: It is necessary to harmonize the parameter of cg-UCI-Multiplexing for CG by taking into account Rel-16 and Rel-17 intra-UE prioritization/multiplexing mechanism.  

Proposal 7: When cg-RetransmissionTimer is configured and Rel-16 intra-UE prioritization/multiplexing mechanism is used,

· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, regardless whether cg-UCI-Multiplexing is provided or not, UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority;

· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with the same L1 priority, 

· if the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission.

Proposal 8: When cg-RetransmissionTimer is configured and Rel-17 intra-UE prioritization/multiplexing mechanism is used, that is multiplexing UCI in a PUSCH with different L1 priorities,

· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, following options can be considered to re-interpret cg-UCI-Multiplexing: 

· Option 1: If the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority. 

· Option 2: Regardless whether the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are separately encoded and multiplexed in CG-PUSCH. 

4. Conclusion

In this contribution, we discussed potential enhancements to channel access mechanism for URLLC/IIoT in unlicensed spectrum. The following observations and proposals are given:
Observation 1: There are different understandings regarding the CG UL transmission confined within the gNB FFP before the idle period of that FFP in both time-domain and frequency domain. Clarification within the group is necessary. 

Observation 2: For CG transmission, Alt-a will cause misunderstanding between the gNB and the UE on the COT-initiator due to miss detection and other factors like DRX off etc.

Proposal 1: At least broadcast and group common signals/signaling can be transmitted in the UE-initiated COT.

Proposal 2: For gNB-to-UE COT sharing detection, the following options can be further considered:
· Option 1: explicit gNB-to-UE COT sharing indication in DCI. 
· Option 2: DL signal detection from dedicated positions. 

Proposal 3: The COT initiator information should be included in the CG UL transmission.
Proposal 4: Each wideband transmission should be transmitted within a single COT. REF _Ref78969448 \h 

Proposal 5:
· The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.

· pusch-RepTypeIndicator
· startingFromRV0
· The RRC parameter of phy-PriorityIndex should be applicable for CG operation in unlicensed band.
Proposal 6: It is necessary to harmonize the parameter of cg-UCI-Multiplexing for CG by taking into account Rel-16 and Rel-17 intra-UE prioritization/multiplexing mechanism.
Proposal 7: When cg-RetransmissionTimer is configured and Rel-16 intra-UE prioritization/multiplexing mechanism is used,
· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, regardless whether cg-UCI-Multiplexing is provided or not, UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority;

· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with the same L1 priority, 

· if the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission.

Proposal 8: When cg-RetransmissionTimer is configured and Rel-17 intra-UE prioritization/multiplexing mechanism is used, that is multiplexing UCI in a PUSCH with different L1 priorities, REF _Ref78969458 \h 

· if there is resource overlapping between the PUCCH carrying HARQ-ACK and CG-PUSCH with different L1 priorities, following options can be considered to re-interpret cg-UCI-Multiplexing: 

· Option 1: If the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are jointly encoded; otherwise, the UE transmits the channel (either PUCCH or CG-PUSCH) with high priority and does not transmit the channel with low priority. 

· Option 2: Regardless whether the UE is provided cg-UCI-Multiplexing, CG-UCI and HARQ-ACK are separately encoded and multiplexed in CG-PUSCH. 
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