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1. Introduction & Background

In this document, we discuss the channel access procedures for the consecutive UL transmissions.
2. Channel access procedures for consecutive UL transmissions
In TS37.213[1], the channel access procedures for consecutive UL transmissions using one or more UL grant(s) or DL assignment(s) are described as below:

-
If a UE is scheduled to transmit a set of UL transmissions using one or more UL grant(s) or DL assignment(s), and if the UE cannot access the channel for a transmission in the set prior to the last transmission according to one of Type 1, Type 2, or Type 2A UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the corresponding UL grant or DL assignment. Otherwise, if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure.
This paragraph was original targeting for a set of UL transmissions using single UL grant, and the “otherwise” part corresponding to the single UL grant case according to the following agreement in RAN1#100bis meeting:
Agreement:
For LBT type and CP extension, after failing to transmit first PUSCH(s) of a set scheduled by a single UL grant,

· If a UE fails to access the channel with UL Type 2B channel access, Type 2A UL channel access shall be used for the following consecutively scheduled transmissions.
· If a UE fails to access the channel prior to the first of the consecutive UL transmissions, it shall use “0” CP extension for the subsequent UL transmissions irrespective of the CP extension indicated in the scheduling grant.

That is to say, if a UE is scheduled to transmit a set of UL transmissions using one UL grant, and if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure. However, after including multiple grants in the first sentence of this paragraph, the “otherwise” part is not applicable anymore. For consecutive UL transmissions with multiple UL grants or DL assignments, a UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions, except if Type 2B or Type 2C UL channel access procedures are identified for the first of the consecutive UL transmissions. Therefore, if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure, UE should follow the channel access type indicated in the corresponding UL grant or DL assignment, which is not always Type 2A. Figure 1 shows an example, gNB schedules consecutive UL transmissions PUSCH1, PUSCH2, and PUSCH3 with multiple UL grants. For PUSCH1, it is within the gNB-initiated COT, and the gap between PDSCH and PUSCH is 16 us, Type 2B channel access procedure is indicated. PUSCH2 and PUSCH3 are indicated with Type 1 channel access procedure. When UE fails to transmit PUSCH1 with Type 2B channel access procedure, it should use Type 1 channel access procedure to transmit PUSCH2. If PUSCH2 transmission also fails, UE performs Type 1 channel access procedure for PUSCH3.
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Figure 1 consecutive UL transmissions with multiple grants
In order to avoid the ambiguity, some possible ways of changing the spec are proposed as below
-----------------------------------------------    Start of text proposal 1   ------------------------------------------------------

TS 37.213
<unchanged text omitted>
4.2,1.0.1 Channel access procedures for consecutive UL transmission(s)  
For contiguous UL transmission(s), the following are applicable:
-
If a UE is scheduled to transmit a set of UL transmissions using a UL grant or DL assignment, and if the UE cannot access the channel for a transmission in the set prior to the last transmission according to one of Type 1, Type 2, or Type 2A UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the corresponding UL grant or DL assignment. Otherwise, if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure.
-
If a UE is scheduled to transmit a set of UL transmissions using more than one UL grant or DL assignment, and if the UE cannot access the channel for a transmission in the set prior to the last transmission according to one of Type 1, Type 2, Type 2A, or Type 2B UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the corresponding UL grant or DL assignment.
<unchanged text omitted>
-----------------------------------------------    End of text proposal 1    --------------------------------------------------------
Another option is to change the spec as below 
-----------------------------------------------    Start of text proposal 2   --------------------------------------------------------
TS 37.213
<unchanged text omitted>
4.2,1.0.1 Channel access procedures for consecutive UL transmission(s)  
For contiguous UL transmission(s), the following are applicable:
-
If a UE is scheduled to transmit a set of UL transmissions using one or more UL grant(s) or DL assignment(s), and 
- if the UE cannot access the channel for a transmission in the set prior to the last transmission according to one of Type 1, Type 2, or Type 2A UL channel access procedures, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the corresponding UL grant or DL assignment. 
- if the UE cannot access the channel for a transmission in the set prior to the last transmission according to Type 2B UL channel access procedure and if the next transmission is scheduled by the same UL grant or DL assignment as that for the transmission, the UE shall attempt to transmit the next transmission according to Type 2A UL channel access procedure. Otherwise, if the next transmission is scheduled by a different UL grant or DL assignment from that for the transmission, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the corresponding UL grant or DL assignment.
<unchanged text omitted>
-----------------------------------------------    End of text proposal 2    --------------------------------------------------------
Both text proposal 1 and text proposal 2 can avoid the ambiguity, we slightly prefer text proposal 1.
Proposal 1: Adopt text proposal 1 in TS 37.213 as in [2].
3. Conclusion

In this contribution, we discussed the channel access procedures for consecutive UL transmissions. The following proposal is given:

Proposal 1: Adopt text proposal 1 in TS 37.213 as in [2].
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