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Introduction
At RAN2 #105, one TP on intra UE prioritization of UL control and data in IIoT session was agreed [1]:
This section describes the issues and possible solutions for intra-UE uplink resource collision cases corresponding to Scenario 4 and 5 listed in Section 5.2, where at least one colliding uplink resources are intended to be used for transmission of control information (e.g. SR, CSI, HARQ feedback and MAC CEs). 
In this contribution, we will attempt to address the colliding between data and MAC CE in duplication scenario. In addition, we will propose some potential solutions.
Discussion
In TS 38.321, most of MAC CEs are with higher priority than any type of data during LCP according to the order:
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Logical channels shall be prioritized in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.



As shown in the table, priority of data from any logical channel is lower than MAC CE for BSR and PHR MAC CE. In IIoT scenario, when the UL grant is not enough for MAC CEs and URLLC transmission simultaneously, URLLC data may be delay or partly delay (segmentation) for MAC CE, i.e. BSR and PHR transmission. That issue has been addressed in RAN2 #105, and the solutions will be discussed in WID. 
Re-define the order of data and MAC CE is one direct way to solve this issue. 
Logical channels shall be prioritized in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-     Data from URLLC Logical Channel
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	Data from any Logical Channel, except data from UL-CCCH and URLLC Logical Channel;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.
As shown in the above table, data are divided into URLLC Logical Channel and other Logical channels. Under this solution, URLLC logical channel should be add some labels by RRC configuration, i.e., specific priority or anther label indicting URLLC. In common cases, one LCH corresponds to one DRB. The traffic with high reliability and low latency requirement should be mapping to DRB corresponding to URLLC logical channel. In current spec, how to define the mapping rule in SDAP layer is still left to gNB implementation. 
LCP restriction is other solution. In NR, UL grant resource are restricted and can be used by some configured LCHs. If LCP restriction extend to MAC CE, MAC CE may be refuse or degraded to use some UL grant to keep URLLC data transmits on time. However, as the concerns from many companies, some MAC CEs reflects transmission condition, which is crucial up link reference information for network behaviours, i.e., PHR triggered by path loss change. Low latency is also one requirement of MAC CEs which indicates the buffer status or transmission condition of UE.
Network implementation can avoid the competition between MAC CE and URLLC data. However, some kinds of MAC CEs are trigger by arriving data or uplink transmission condition in UE side without predicting network. The Buffer status report can only reflect the rough amount of available data to be transmitted. So, more UL resource may be wasted to keep simultaneously transmitting URLLC data and higher priority MAC CE.
Observation 1: Adjusting priority list and MAC CE LCP may influence crucial MAC CE transmission timely. 
Observation 2: UL resource waste may be involved in Network implementation.
In IIoT scenario, PDCP duplication (DC, CA) is always configured and supports a configuration delivering up to 4 copies to improve high reliability. More than one carrier is activated for duplicated data transmission.  From MAC PDU point view, the duplicated PDCP PDU or its segments are included in MAC PDUs of different leg, as shown in figure.1 


Figure.1 CA PDCP duplication 
In DC duplication, each leg is scheduled with independent MAC entity. In extreme case, UL resource of each MAC entity is not enough for high priority MAC CE and URLLC. The motivation of configuring more than one leg is to avoid data packet missing or delay cause of some ‘bad’ legs.  Once one of activated legs faces UL resource lack and constructs MAC PDU based current spec, the duplicated data cannot be transmitted in this scheduling period. However, the copies of those duplicated data are transmitted on another leg. So, keep the current turns of priority is fine in DC duplication.
In CA duplication, all legs are scheduled by one MAC entity. From MAC’s perspective, each RLC maps to one LCH and the buffer size is summation of data size of all the LCH. For the issue that URLLC data and MAC CE transmission collision, it means the UL grant size is smaller than available URLLC data plus MAC CE. Restrict MAC CE to be transmitted on one appropriate cell and transmitted at least one copy of duplicated URLLC data packet on appropriate cell, as shown in Figure.2  


Figure.2 restriction on MAC CE transmission 
Proposal 1: No change and enhancement is needed for DC duplication to handle priority between data and MAC CE.
Proposal 2: At least one copy of duplicated URLLC data shall be transmitted when UL grant is limited.
Conclusion
In this contribution, we’d like to address the collision of URLLC data and MAC CE in IIoT scenario. As we analysis in the paper, observations and proposals as follow:
Observation 1: Adjusting priority list and MAC CE LCP may influence crucial MAC CE transmission timely. 
Observation 2: UL resource waste may be involved in Network implementation.
Proposal 1: No change and enhancement is needed for DC duplication to handle priority between data and MAC CE.
Proposal 2: At least one copy of duplicated URLLC data shall be transmitted when UL grant is limited.
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