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[bookmark: _Toc453159546][bookmark: _Toc454284869][bookmark: OLE_LINK204][bookmark: OLE_LINK205]1	Introduction
[bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208]In the IIoT WI, intra-UE prioritizations between data-data as well as between data-SR were discussed. Some solutions were identified and captured. However, we find it leads to some unintended results when the solutions are applied to CA UE. In this paper, we analyses these issues in detail.  
[bookmark: OLE_LINK136][bookmark: OLE_LINK134]2 Discussion
2.1 Durations of two PUSCHs on different serving cells overlapping
The data-data prioritization procedure is quoted as following [1]:
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]When the MAC entity is configured with lch-basedPrioritization for each uplink grant:
1>	if this uplink grant is addressed to C-RNTI or CS-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a deprioritized uplink grant.
Omit


Let take the following case as an example: one UE is configured with CA (e.g. served by both cell1 and cell2). At the time point T, it has two UL grants, one dynamic grant on cell1 and one configured grant on cell2. The priority of DG is higher than that of the CG, and the durations of the PUSCH related to the UL grants are overlapping.
[bookmark: OLE_LINK8][bookmark: OLE_LINK12]According to the above processing flow highlighted in yellow, the CG@cell2 will be deprioritized, which leads to transmission skipping on the related PUSCH. Obviously, it is not the intended outcome, since we don't expect the transmission of PUSCH on one cell may block the transmission of PUSCH on another cell when CA is applied. 
The same issue exists when CG-CG resources are allocated on different cells but overlapping in time. 
Hence, we propose RAN2 to clarify:
Proposal1: Intra-UE prioritization mechanism is applied to handle the data-data confliction (i.e. CG-CG or DG-CG resources overlapping in time) on the same serving cell.

2.2 Durations of two PUSCHs on different serving cells and one PUCCH overlapping
The procedure of intra-UE prioritization between data and SR is quoted as following [1]:
	When the MAC entity is configured with lch-basedPrioritization for each uplink grant:
1>	if this uplink grant is addressed to C-RNTI or CS-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a deprioritized uplink grant.
omit
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to C-RNTI or CS-RNTI whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a deprioritized uplink grant.
Omit


In order to explain what will happen if the above procedure is applied to a CA UE, the following case is taken as an example, in which: 
· One UE is configured with one PCell and one SCell
· UL data buffered in the UE belongs to three logical channels, the order of the logical channel priority is LCH3 >LCH2 > LCH1
· The UE has two PUSCH resources on PCell and SCell respectively. According to the LCP restriction, LCH1 can be mapped to PUSCH@PCell(assuming it is scheduled by configured grant) and LCH3 can be mapped to PUSCH@SCell(assuming it is scheduled by dynamic grant)
· Meanwhile the UE also has a pending SR triggered by LCH2, which can be mapped on a PUCCH@PCell
· The PUCCH and PUSCHs are overlapping in time
In short, in the above example the order of priority is: PUSCH@SCell > PUCCH@PCell > PUSCH@PCell. 
Based to the above quoted procedure, the UE MAC may compare the priorities between PUCCH@PCell and PUSCH@PCell firstly and deprioritize the PUSCH@PCell according to the processing highlighted in yellow. Then the MAC compares the priority between PUCCH@PCell and PUSCH@SCell and prioritizes the PUSCH@SCell according to the processing highlighted in green. As a result, only the transmission of PUSCH@SCell is performed, and the transmissions of both PUCCH@PCell and PUSCH@PCell are skipped since they are deprioritized. The situation is illustrated in the Fig1.


Figure 1 high priority PUSCH blocked both PUCCH and PUSCH on another cell
Obviously, PUSCH@SCell and PUSCH@PCell are not conflicting resources, and can be transmitted simultaneously. Hence, we expect the original intention of the meeting agreement is to only compare the highest priority among PUSCHs on multiple serving cells with the priority of PUCCH in case PUSCHs and PUCCH are overlapping in time. And all the PUSCHs can be transmitted simultaneously if the PUSCH with the highest priority wins the comparison. Hence, we propose:
Proposal2: If PUCCH resource for an SR’s transmission occasion overlaps multiple UL-SCH resources (each on a serving cell respectively), SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resources (where the priority value is determined by the highest priority of the LCHs that are multiplexed or can be multiplexed in MAC PDUs mapping on the UL-SCH resources, taking into account LCH restrictions and data availability), if the priority of the LCH that triggered the SR is higher. 
[bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218]3 Conclusion
This contribution discusses issues leading by applying the procedure of intra-UE prioritization solutions to CA UE. And the proposals are following:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal1: Intra-UE prioritization mechanism is applied to handle the data-data confliction (i.e. CG-CG or DG-CG resources overlapping in time) on the same serving cell.
Proposal2: If PUCCH resource for an SR’s transmission occasion overlaps multiple UL-SCH resources (each on a serving cell respectively), SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resources (where the priority value is determined by the highest priority of the LCHs that are multiplexed or can be multiplexed in MAC PDUs mapping on the UL-SCH resources, taking into account LCH restrictions and data availability), if the priority of the LCH that triggered the SR is higher.
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