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1. Introduction
Recently in RAN2#115 emeeting, the new mechanism for intra-UE multiplexing is introduced:
1. =>When lch-basedPrioritization and cg-RetransmissionTimer are both configured, the gNB can configure the UE per MAC entity whether it follows Rel-16 baseline or whether it prioritizes high priority data when selecting HARQ PID for a CG (i.e. option 2 is configurable).  
In rel-16, the intra-UE multiplexing is basically to select the UL grant with a higher priority, while in Rel-17, for a configured UL grant in UCE, when the configured grant occasion is upcoming and one available HPI shall be selected by UE for the occasion, as per the transmission type (i.e re-transmission or new transmission), the selected HPI can be associated with either a retransmission or new transmission, above agreements indicate that the HPI associated with the high priority data shall be selected for the upcoming configured grant.
In addition, RAN1 have agreed that, for UE initiated COT, either DCI scheduling or CG transmission at the boundary of UE FFP can initiate the UE initiated COT. Such special transmission will be responsible for occupying the channel for a certain period and sharing the COT to NW for DL transmission. However, from RAN2 perspective, such transmission should take part in the priority handling procedure, which may be dropped by deprioritized.
The intention of this contribution is basically share our views on the intra-UE multiplexing on HARQ process ID selection as well as the special boundary transmission for initiating the COT.
2. [bookmark: _Toc12718547]Discussion
PART I: Intra-UE multiplexing of HPI selection for CG
Above agreement only give out a general outline that the UE can follow the LCH based prioritzation rule in HPI selection, but there are still some left issues deserves further discussion, the first is:
- In the case of the data priority associated with two HPs are equal:
In this case, we have two different scenarios, one is the collision between HPID for new transmission and HID for re-transmission , the other one is the collision between re-transmissions. For the first collision case (i.e new transmission v.s. retransmission), if they have a equal priority, there are two ways to go:
· Re-transimssion shall be prior to the new transmission (i.e R16 rule is reused)
· Up to UE implementation to decide which shall be prioritized
The first solution follows the R16 baseline, and it is beneficial for UE to reduce the delay of the re-transmission. In addition, from UE implementation point of view, if one UE implements the new transmission always prior to the re-transmission (i.e: go for up to UE implementation), the HPI for retransmission may have no chance to be selected for a CG occasion for a long time since the priority of the data for one CG configuration is quite stable in a long period, that means, the delay issue might be deteriorate, so we do not suggest we go for up to UE implementation way.
Proposal 1: For HPI selection for one CG occasion, if priority level of one candidate HPI for re-transmission is equal one candidate HPI for new-transmission, the HPI for retransmission shall be selected for the upcoming CG occasion.
Regarding the second scenario: the collision of HPI selection between re-transmissions. In this scenario, two independent HPIs are both for re-transmission, the R16 NRU rule can not be applied, so we suggest to follow the R16 NRIIOT rule for priority handling between the configured grants with a same priority, hence we propose that :
Proposal 2: For HPI selection for one CG occasion, if priority level of one candidate HPI for re-transmission is equal one candidate HPI for re-transmission, it is up to UE implementation to select the HPI for the upcoming CG occasion.

PART II: R16 Intra-UE multiplexing for the transmission at the boundary of the UE FFP
According to the agreements about UE initiated COT (i.e channel occupation time) achieved in RAN1 in RAN1#105 and RAN1#106 emeeting:
· Alt-a is taken in the following agreement:
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
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT..

· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· Select one of the following alternatives to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period
· Alt-b: Determination based on the rules applied for a configured UL transmission
Conclusion
Any UL or DL transmission that is expected to occur, should be associated to a Channel Occupancy (CO) with a corresponding FFP. When a transmission is associated to a CO with a corresponding FFP:
· The association of the transmission to a CO with corresponding FFP is based on either of the following assumption:
· “Initiating COT”: This assumption implies that the transmission would initiate a CO corresponding the FFP.
· “Sharing COT”: This assumption implies that the transmission would share a CO corresponding to the FFP.
· The association assumption is validated as follows:
· “Initiating COT” assumption is validated if the transmission would start at the FFP boundary and would end before idle period of the FFP.
· “Sharing COT” assumption is validated if the transmission would start after the FFP boundary and would end before idle period of the FFP and the CO corresponding to the FFP is initiated.
· A transmission based on a CO association assumption can occur if the CO association assumption is validated and if the following sensing conditions are met:
· For CO association assumption as “Initiating COT”:
· If a CCA is successful before the transmission.
· For CO association assumption as “Sharing COT”
· If the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is more than 16us and if a CCA is successful before the transmission.
· IF the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is at most 16us

For URLLC transmission on UCE, UE initiated COT (i.e Channel Occupancy Time) in FFP channel access model is introduced in RAN1. For this mechanism, UE initiate the COT in FFP channel by sending a UL signaling at the b UE FFP boundary, if the channel access procedure (i.e listen before talk) for this UL signaling is performed successfully, the current UE initiated COT period can be used for UL transmission from UE or shared to gNB for DL transmission. Otherwise, the current UE initiated COT period cannot be used for any transmission performance. 
[image: ]
Fig.1 The illustration of UE initiated COT channel access model
Observation 1: From RAN1 perspective, UE initiate the COT in a UE FFP by sending a initiated UL signal (i.e CG transmission or DCI scheduled transmission，SR) to NW, if the UL transmission is performed (i.e LBT is successful), the COT period in this UE FFP is available for the UE to perform UL transmission and also can be shared to gNB for performing DL transmission.
In addition, URLLC transmission in Rel-16 support the intra-UE multiplexing from which one UL grant (i.e CG or DG) with a lower priority can be blocked by another UL transmission with a higher priority. Therefore, for URLLC transmission on UCE, the transmission for initiating the COT can be blocked by, not only LBT failure, but also other transmission with a higher priority. 
Observation 2: The UL transmission for UE to initiate COT in one UE FFP period can be deprioritized by other UL transmission with a higher priority which may result in contention failure for the UE initiated COT. 
The collision case involving UL transmission for initiating COT including the following possible scenarios:
· Scenario 1: The UL transmission for initiating the COT is collided with another UL transmission for initiating the COT 
· Scenario 2: The UL transmission for initiating the COT is collided with the UL transmission which does not start at the boundary of the UE FFP.
For the first scenario, considering both UL transmissions can initiate the COT, it is beneficial for UE to perform the UL transmission with a higher priority. 
For the second scenario, in our understanding, the UL transmission for initiating COT is supposed to have a higher priority than any other UL transmission not for initiating COT even though the initiated UL transmission may have a lower LCH based priority level than any others. Because, the contention for COT is an literally important step for UE to grab the UL transmission chance and share to NW for possible DL transmission.
Therefore, from RAN2 perspective , we list a table to describe above analysis based on the current collision case in the specification:
Table 1: The collision case involving cot-initiated UL transmission
	Collision case
	Principle

	CG (UL transmission for initiating COT) vs DG (UL transmission for initiating COT)
CG (UL transmission for initiating COT) vs CG (UL transmission for initiating COT)
PUSCH transmission for initiating COT vs SR for initiating COT
	LCH based Priority Rule

	CG for initiating COT vs DG not for initiating COT
	CG is prioritized

	DG for initiating COT vs CG not for initiating COT
	DG is prioritized

	PUSCH transmission for initiating COT vs SR for not initiating COT
	PUSCH transmission is prioritized



[bookmark: _GoBack]According to the table, we propose that :
Proposal 3: For the collision case involving UL transmission for initiating COT, if both collided UL transmission is UL transmission for initiating COT, the LCH based priority rule shall be used for determining the prioritized COT-initiated UL transmission.
Proposal 4: For the collision case involving COT-initiated UL transmission , if there is only one collided UL transmission is a COT-initiated UL transmission, then this COT-initiated UL transmission shall be prioritized.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Proposal 1: For HPI selection for one CG occasion, if priority level of one candidate HPI for re-transmission is equal one candidate HPI for new-transmission, the HPI for retransmission shall be selected for the upcoming CG occasion.
Proposal 2: For HPI selection for one CG occasion, if priority level of one candidate HPI for re-transmission is equal one candidate HPI for re-transmission, it is up to UE implementation to select the HPI for the upcoming CG occasion.
Observation 1: From RAN1 perspective, UE initiate the COT in a UE FFP by sending a initiated UL signal (i.e CG transmission or DCI scheduled transmission) to NW, if the UL transmission is performed (i.e LBT is successful), the COT period in this UE FFP is available for the UE to perform UL transmission and also can be shared to gNB for performing DL transmission.
Observation 2: The UL transmission for UE to initiate COT in one UE FFP period can be deprioritized by other UL transmission with a higher priority which may result in contention failure for the UE initiated COT. 
Proposal 3: For the collision case involving UL transmission for initiating COT, if both collided UL transmission is COT initiated UL transmission, the LCH based priority rule shall be used for determining the prioritized COT-initiated UL transmission.
Proposal 4: For the collision case involving COT-initiated UL transmission , if there is only one collided UL transmission is a COT-initiated UL transmission, then this COT-initiated UL transmission shall be prioritized.
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