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1. Introduction

This document discusses some ambiguities between the RAN1 agreement and Rel.16 specifications. Moreover, the remaining issues discussion is also included. Some agreements in previous RAN1 meeting are quoted below:

Agreement:
When ED threshold is configured, UCI indication for purpose of COT sharing: 
· UE provides a row index in a RRC configured table where D, O and CAPC are jointly encoded. 

· D: number of slots where DL transmissions can be assumed within UE initiated COT. 

· O: DL offset indicates starting slot of DL transmission indicated in number of slots from the end of the slot where the indicated D>0. 

· one row indicates no COT sharing information. 

When ED threshold is not configured,

· COT sharing indication: 1 bit indicating if slot/symbol  n+X is an applicable slot for UL to DL sharing). X is configured by the gNB as part of RRC configuration.
· X is number of symbols from the end of the slot where the indication is enabled 

Agreement:
RRC configuration can be provided to the UE indicating whether to multiplex CG-UCI and HARQ-ACK

· When configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (CG-UCI is treated as the same type as a HARQ-ACK)

· When not configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group and PUCCH carries HARQ ACK feedback, configured grant PUSCH is skipped
Agreement:
· The time domain resource assignment in configured grant repeats over the multiple slots within the CG-allocated slots. The same symbol allocation and mapping type is used for the first PUSCH in every slot of the allocated CG-slots.
· The SLIV indicates the information about the first PUSCH in a slot
· A parameter N indicates how many consecutive PUSCHs are allocated within a slot
· Note: If the parameter has already been introduced in another WI, it can be reused
2. Discussion 
2.1. COT sharing indication in CG-UCI 
With agreements, it is understood that the UE will include the COT sharing information in the CG-UCI, which tells the gNB if the COT is allowed to be shared or not. However, it has not yet been discussed whether the COT sharing information in the given CG-UCI can be updated by the subsequent CG-UCI. One example is that multiple CG-PUSCHs are configured in a slot, the COT sharing information in the later CG-UCI can override the decision that was made in the previous CG-UCI. This is necessary to clarify if the gNB may observe that the COT sharing information is not aligned among different CG-UCIs. 

Proposal 1:  it is necessary to clarify if the COT sharing information can be updated by subsequent CG-UCI.
Another clarification issue regarding CG-UCI COT sharing is that if CG-PUSCH is transmitted within a gNB-initiated COT, the UE is not expected to provide a COT sharing indication in CG-UCI to the gNB, or if the UE provides a COT sharing indication in CG-UCI due to processing delay since the CG-UCI information is prepared in advance, the gNB shall ignore the COT sharing indication.

Proposal 2: the gNB shall ignore the COT sharing indication in CG-UCI if it is transmitted within the gNB’s COT. 
2.2. CG-COT sharing requirement 
If the COT sharing information is provided to gNB by UE, the gNB will start to share the UE-COT from a starting symbol. This starting symbol is the first symbol of the offset slot if ULtoDL-CO-SharingED-Threshold-r16 is provided; otherwise the starting symbol is the X+1-th symbol after the end of the slot where UE receives the CG-UCI. In this text, we understand that the gNB will not start the transmission including the CP extension before this starting symbol. Thus, if the UE knows that the gap cannot be ensured, for instance when the CG-PUSCH resources do not fill up all the slot, the UE should not indicate the COT can be shared. To this end, the specification should specify that the channel occupancy information is not available, if the gap duration cannot be ensured by the UE.  
Proposal 3: the gap should be ensured by UE if the CG-UCI indicates that the COT sharing information available, otherwise, the COT sharing information should be indicated as not available. 
2.3. UCI multiplexing on multiple CG-PUSCHs
For the CG-PUSCH configurations, multiple consecutive PUSCHs can be configured in a CG slot. When PUCCH is overlapped with multiple CG-PUSCHs, whether the HARQ-ACK is multiplexed with only one CG-UCI or multiple CG-UCI is not yet clear. In fact due to need of LBT before CG-PUSCH transmission, the UCI should not be multiplexed in the earliest CG-PUSCH among the group of CG-PUSCHs overlapped with the PUCCH, instead, the UCI should be multiplexed in the last CG-PUSCH. This way, the LBT success probability for transmitting UCI can be increased. Moreover, this is also simple for UE implementation. 

Proposal 4: UCI is multiplexed in the last CG-PUSCH among a group of CG-PUSCHs that are overlapped with the PUCCH that would carry the UCI.
3. Text Proposal

3.1. COT sharing indication in CG-UCI 
The reason is discussed in section 2.1.
----------------------------------------Start of TP 37.213 V16.0.0 section 4.2.1.0.0-------------------------------------------

4.2.1.0.0
Channel access procedures upon detection of a common DCI

<Unchanged parts are omitted>

If a UE determines the duration in time domain and the location in frequency domain of a remaining channel occupancy initiated by the gNB from a DCI format 2_0 as desctibed in subclause 11.1.1 of [7], the followings are applicable:

-
The UE may switch from Type 1 channel access procedures as described in subclause 4.2.1.1 to Type 2A channel access procedures as described in subclause 4.2.1.2.1 for its corresponding UL transmissions within the determined duration in time and location in frequency domain of the remaining channel occupancy. In this case, if the UL transmissions are PUSCH transmissions on configured resources, the UE may assume any priority class for the channel occupancy that shares with the gNB. The gNB shall ignore the ‘COT sharing information’ in CG-UCI.
<Unchanged parts are omitted>

----------------------------------------End of TP 37.213 V16.0.0 section 4.2.1.0.0------------------------------------------
3.2. CG-UCI and HARQ-ACK multiplexing 
In the case that CG-UCI and HARQ-ACK are jointly encoded, which beta-offset, i.e., HARQ-ACK beta-offset or CG-UCI beta-offset, should be used to determine the UCI RE resource is not discussed. In our view, HARQ-ACK information should have higher priority than CG-UCI, in order to guarantee the performance of HARQ-ACK transmission, HARQ-ACK beta-offset should be used in the jointly encoding case.
----------------------------------------Start of TP 38.212 V16.0.0 section 6.3.2.4.1.5----------------------------------------

6.3.2.4.1.5
HARQ-ACK and CG-UCI

For HARQ-ACK and CG-UCI transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmission, denoted as [image: image2.png]


, is determined as follows:
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where
-
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 is the number of HARQ-ACK bits;
-
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 is the number of CG-UCI bits;
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 is the number of CRC bits for HARQ-ACK and CG-UCI determined according to Clause 6.3.1.2.1;
-
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 is the number of code blocks for UL-SCH of the PUSCH transmission;
-
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 is the r-th code block size for UL-SCH of the PUSCH transmission;
-
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 is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;
-
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 is the number of subcarriers in OFDM symbol l that carries PTRS, in the PUSCH transmission;
-
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 is the number of resource elements that can be used for transmission of UCI in OFDM symbol l, for [image: image28.png]
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 is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS;
-
for any OFDM symbol that carries DMRS of the PUSCH, [image: image34.png]
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for any OFDM symbol that does not carry DMRS of the PUSCH, [image: image36.png]MUCI(T) = pEUSCH _ gy PT-R3(Y)



;
-
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 is configured by higher layer parameter scaling;
-
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 is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission.
<Unchanged parts are omitted>

----------------------------------------End of TP 38.212 V16.0.0 section 6.3.2.4.1.5----------------------------------------

----------------------------------------Start of TP 38.213 V16.0.0 section 9.3 --------------------------------------------

9.3
UCI reporting in physical uplink shared channel

<Unchanged parts are omitted>

For a PUSCH transmission that is configured by a ConfiguredGrantConfig, or for an activated PUSCH transmission that is configured by semiPersistentOnPUSCH, and includes CG-UCI, the UE is provided by betaOffsetCG-UCI-r16 a [image: image42.png]155
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 value, from a set of values, with the mapping defined in Table 9.3-4. If the UE multiplexes HARQ-ACK information in the PUSCH transmission, as described in Clause 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a corresponding [image: image44.png]PHARQ-ACK/CG-UQ
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<Unchanged parts are omitted>

----------------------------------------End of TP 38.213 V16.0.0 section 9.3 --------------------------------------------

3.3. Clarification on use case of CG-UCI and HARQ-ACK multiplexing 
According to current agreements, multiplexing of HARQ-ACK information and CG-UCI in a semi-persistent PUSCH transmission is not configured by cg-CG-UCI-Multiplexing.
----------------------------------------Start of TP 38.213 V16.0.0 section 9.0 ---------------------------------------------

9.0 UE procedure for reporting control information
<Unchanged parts are omitted>

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, or in an activated PUSCH transmission configured by semiPersistentOnPUSCH, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
----------------------------------------End of TP 38.213 V16.0.0 section 9.0 ---------------------------------------------
3.4. UCI multiplexing on multiple CG-PUSCHs 
The reason is discussed in section 2.3.
----------------------------------------Start of TP 38.213 V16.0.0 section 9.0 ---------------------------------------------

9.0 UE procedure for reporting control information
<Unchanged parts are omitted>

If a UE transmits multiple PUSCHs in a slot on respective serving cells that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 

If a UE transmits multiple PUSCHs in a slot configured by ConfiguredGrantConfig on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the last PUSCHs. 
<Unchanged parts are omitted>

----------------------------------------End of TP 38.213 V16.0.0 section 9.0 ---------------------------------------------
4. Conclusions

In this contribution, some remaining issues and clarifications regarding configured grant enhancements in NR-U are discussed. The following proposals are made.

Proposal 1:  it is necessary to clarify if the COT sharing information can be updated by subsequent CG-UCI.
Proposal 2: the gNB shall ignore the COT sharing indication in CG-UCI if it is transmitted within the gNB’s COT. 
Proposal 3: the gap should be ensured by UE if the CG-UCI indicates that the COT sharing information available, otherwise, the COT sharing information should be indicated as not available. 
Proposal 4: UCI is multiplexed in the last CG-PUSCH among a group of CG-PUSCHs that are overlapped with the PUCCH that would carry the UCI.
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