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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
In the RAN1#107-e-Meeting the draft CR [1]regarding the latest progress has been updated. However, there are still some issues need further clarification. In this contribution, we discuss the remaining issues on the channel access mechanisms for UE initiated COT in FBE mode. 
2. Configured UL transmission in FBE mode 
In [1], when the configured UL transmission occurs after the beginning of the UE FFP boundary and overlaps with the idle period of UE FFP, we think the original version of the spec is the correct understanding.
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and end would before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
In RAN1#102 [2], we have: 
Agreements:
· For semi-static channel access mode,
· When gNB operates as an initiating device 
· The gNB is not allowed to transmit during the idle period of any FFP associated with the gNB in which the gNB initates a COT
· When a UE operates as an initiating device 
· The UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initates a COT
· When a UE shares a COT initiated by the gNB during an FFP associated with the gNB
· The UE is not allowed to transmit during the idle period of that FFP in which the UE shares the COT initiated by the gNB
· When the gNB shares a COT initiated by a UE during an FFP associated with the UE
· The gNB is not allowed to transmit during the idle period of that the FFP in which the gNB shares the COT initiated by the UE
It looks like that people have different understandings for the above agreements. In our view, “When a UE operates as an initiating device”, it means that UE has initiated a COT and the transmission uses the UE-initiated COT. “When a UE shares a COT initiated by the gNB during an FFP associated with the gNB”, it means that UE operates as a responding device for a transmission since only the responding device can share the COT of the initiating device. In the regulation ETSI EN301 893, it is clearly stated as below:
“3)	An initiating device is allowed to grant an authorization to one or more associated responding devices to transmit on the current operating channel within the current COT. A responding device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.6.”
Therefore, when a UE has initiated a COT for a transmission, it can also operate as a responding device for another transmission when it shares the gNB-initiated COT. The role (COT-initiator or COT-responder) of the UE may change for each transmission since the COT initiator is determined per-transmission (burst). Therefore, from our understanding, when the UE shares the gNB-initiated COT for one UL transmission, it can transmit in the idle period of the UE FFP even if it has previously initiated a COT for another UL transmission. 
[bookmark: _Ref86309303]Observation 1: When UE shares the gNB-initiated COT, it can transmit in the idle period of the UE FFP even if it has already initiated a COT.
3. PUSCH repetition Type B
In current spec[1], the PUSCH repetition type B transmission is described as below:

4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a channel occupancy that is initiated by the gNB.
· Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB; otherwise, the UE drops the configured UL transmission(s).
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and end would before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.

If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8]. 
…
4.3.2	Channel access procedures for consecutive UL transmissions
· When a UE is provided with higher layer parameter ue-SemiStaticChannelAccessConfig the following are applicable:
· If the UE transmits a PUSCH transmission with repetition type B as described in [8] and the UE has already determined based on the procedures in Clause 4.3.1.2.4 for scheduled PUSCH repetition or based on the procedures in Clause 4.3.1.2.3 and/or the above rules in this clause with respect to channel occupancy association for configured PUSCH repetition, that the PUSCH transmission is associated with a channel occupancy that is initiated either by the gNB or by the UE, the followings are applicable:
· If the UE has already determined that the PUSCH transmission is associated with a channel occupancy that is initiated by the gNB and if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8] and the corresponding actual repetition after the idle period, if any, is dropped.
· If the UE has already determined that the PUSCH transmission is associated with a channel occupancy that is initiated by the UE and if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8]. 
[bookmark: _Ref86830876][bookmark: _Ref87026538]For scheduled PUSCH with repetition type B, UE follows the DCI indication to obtain the COT initiator for each transmission, and then performs segmentation accordingly if necessary. However, for configured PUSCH with repetition type B, UE needs to determine the COT initiator for each transmission based on some pre-defined rules, where non-overlapping with the idle period is seen as one of the conditions to choose COT initiator. The current spec states that if the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition. According to the procedures, the UE determines the COT initiator for each nominal PUSCH repetition, if the nominal PUSCH repetition overlaps with the idle period of any COT, UE cannot transmit the nominal PUSCH repetition in that COT. Therefore, it will never happen “if a nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to a period of duration  in which the channel occupancy is initiated”. The UE will not associate the nominal PUSCH repetition to a COT which idle period of the FFP overlaps with the transmission. The operation in section 4.3.2 will never happen. The fundamental of PUSCH repetition type B is to segment with respect to the invalid symbols, i.e., idle period, not drop the transmission. For example, if a nominal PUSCH repetition starts at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, according to the procedure, if gNB has initiated a COT and the nominal transmission is confined within the gNB-initiated COT, UE transmits the nominal PUSCH repetition, otherwise, it drops the nominal PUSCH repetition. No segmentation happens. The PUSCH repetition type B should be discussed case by case in the spec. Current spec version with general description cannot reflect the transmission procedures of the PUSCH repetition type B in FBE mode. We propose to modify the spec as below:
-----------------------------------------------    Start of text proposal 1   ---------------------------------------------------
< Unchanged parts are omitted >
4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· if the UE has already determined that the gNB has initiated channel occupancy in that period as described in Clause 4.3.1.2.1,
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a channel occupancy that is initiated by the gNB.
· If the configured UL transmission would occur within a period of duration  and would overlap with the idle duration corresponding to that period, 
· For PUSCH repetition Type B, all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
· Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· For PUSCH repetition Type B,
· if the UE has already determined that the gNB has initiated channel occupancy in that period as described in Clause 4.3.1.2.1
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the gNB.
· Otherwise, all the symbols overlapping with the duration   are considered as invalid symbol(s) for configured UL transmission.
· Otherwise, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the UE, and all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
· Otherwise
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then
· if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1,
·  if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1,  the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB;
· If the configured UL transmission would occur within a period of duration  and would overlap with the idle duration corresponding to that period
· For PUSCH repetition Type B, all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
·  otherwise, the UE drops the configured UL transmission(s).
· otherwise, the UE drops the configured UL transmission(s)
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· For PUSCH repetition Type B,
· if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the UE, and all the symbols overlapping with the duration  are considered as invalid symbol(s) for configured UL transmission.
· if the UE has already determined that the gNB has initiated channel occupancy in that period as described in Clause 4.3.1.2.1
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, the UE assumes that the configured UL transmission is associated to a channel occupancy that is initiated by the gNB.
· Otherwise, all the symbols overlapping with the duration   are considered as invalid symbol(s) for configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
· Otherwise,
· If the configured UL transmission would occur within a period of duration  and end would before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8].
< Unchanged parts are omitted >
-----------------------------------------------    End of text proposal 1   ----------------------------------------------------
[bookmark: _Ref92292520]Proposal 2: Adopt the Text proposal 1 for PUSCH repetition type B.
4. Conclusion
In this contribution, we discussed remaining issues on enhancements to channel access mechanism for URLLC/IIoT in unlicensed spectrum. The following observations and proposals are given:
Observation 1: When UE shares the gNB-initiated COT, it can transmit in the idle period of the UE FFP even if it has already initiated a COT.
Proposal 2: Adopt the Text proposal 1 for PUSCH repetition type B.
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