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1 Introduction

The RAN2 e-mail discussion [104#39][NR/IIOT] Intra UE prioritization UL Control Data identified the prioritization between MAC CEs and URLLC traffic as one potential issue. Since most MAC CEs are of higher priority than any type of data according to TS 38.321, IIOT packets, e.g. URLLC packets, might get segmented and delayed to the next transmission opportunity. This paper discusses the treatment of MAC CEs during LCP within the scope of IIOT. 
2 Discussion

TS38.331 specifies the relative priority order between different kinds of data which UE needs to respect during LCP procedure. As can be seen MAC CEs are generally prioritized over data from Logical channels (apart from padding BSR and UL-CCCH). 
	Logical channels shall be prioritised 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.


IIOT packets like e.g. URLLC data have strict requirements in terms of latency. As shown above, most of MAC CEs (except MAC CEs for padding BSR and padding Sidelink BSR) have higher priority than logical channels. When the UE receives an UL grant the MAC CE is assembled firstly – according to the specified relative priority order – which as a result may lead to UE not being able to include a complete IIOT packet pending for transmission into the TB. As a consequence the IIOT packet will be segmented resulting in some extra delay for the transmission of the complete packet. 

Observation 1: Current specified relative priority order between different kinds of data may lead to increased transmission delay for urgent IIOT packets. 
During the email discussion it was mentioned by some companies that above issue could be handled by gNB implementation, i.e. gNB allocating additional resources within an uplink grant allowing the transmission of an IIOT packet and potential MAC CE(s). However we think that resource over-allocation is not really a viable solution. Since gNB doesn’t know when MAC CEs are pending for transmission, i.e. UE internal triggers, gNB would have to always dimension UL grants for potential MACE(s). Given that the IIOT packet size is considered small, the additional resources will not be negligible. It should be noted that in most cases – for cases when no MAC CE is pending for transmission – padding respectively padding BSR is included in the TB. 
In general we think that urgent IIOT packets should be prioritized over MAC CE(s). It should be noted that for example during PHR discussions for NR it was a common understanding that the PHR report is not as delay critical as for example URLLC traffic, i.e. no major problems were foreseen when PHR is delayed for some time. Therefore the uplink resources dimensioned, e.g. in order to meet the reliability/latency requirements, for the transmission of urgent IIOT/URLLC data should not be used for the transmission of MAC CEs. The UE behaviour during LCP should be defined such that urgent data packets are not delayed due to pending MAC CE(s) but that the intended uplink resources are used for transmission of the urgent IIOT packets   
Proposal1: UE behaviour during LCP should be defined such that urgent IIOT data use the allocated UL resources for transmission and are not delayed due to pending MAC CE(s).
We see two approaches how to ensure that urgent IIOT/URLLC data packets are not delayed due to pending MAC CE(s): 
· The relative priority order between MAC CEs and certain logical channels is redefined, e.g. URLLC data prioritized over MAC CE(s)

· Mapping restrictions for MAC CE(s) are introduced similar to the already defined restrictions for logical channels, i.e. MAC CE(s) are configured with allowed numerology/PUSCH duration. 
In the first alternative, MAC CEs can be still mapped on every UL grant regardless of the assigned numerology/PUSCH duration etc. By always prioritizing certain logical channels like e.g. URLLC traffic, over MAC CEs it is ensured that MAC CEs doesn’t consume UL resources intended by urgent data packets. However it’s not clear how those logical channels which are prioritized over MAC CE(s) are determined in the UE during LCP. Some new mechanism/signaling needs to be in introduced in order to identify those logical channels which are prioritized over MAC CE(s), e.g. LCHs with a priority higher than a preconfigured threshold are prioritized over MAC CE(s).
In the second option MAC CEs are treated in the same as data w.r.t logical channel restrictions, i.e. reusing the current defined LCH restriction mechanism. By restricting which MAC CEs can be carried by a grant it is also ensured that MAC CE(s) don’t consume uplink resource intended for urgent IIOT data. Since the second option is reusing a well specified procedure, we have some preference for this option.  
Proposal2: Logical channel restriction functionality is also applied to MAC CE(s). 
3 Conclusion
Based on the above discussion, we propose to agree on the following observations and proposals:
Observation 1: Current specified relative priority order between different kinds of data may lead to increased transmission delay for urgent IIOT packets. 
Proposal1: UE behaviour during LCP should be defined such that urgent IIOT data use the allocated UL resources for transmission and are not delayed due to pending MAC CE(s).
Proposal2: Logical channel restriction functionality is also applied to MAC CE(s).
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