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1. Introduction

In RAN2 #99 and RAN2 #99bis, following agreement were taken on NR LCP:
Agreements 
1.
LCH restriction is based on available parameters coming from PHY and/or RRC.
2.
The physical layer parameters required by the LCP for the purpose of LCP restrictions are provided to the MAC from the PHY layer.  How this is captured is FFS
3.
Parameters for LCP restrictions - Sub-Carrier Spacing, Cell, “Time”.  What “time” means is FFS (e.g. PUSCH transmission duration and K2).  FFS if other parameters are required (e.g. transmission mode).
4.
If there are multiple Grants for a UE at a certain point in time the order in which the UE processes the grants is up to UE implementation

5.
The LCP restriction does not apply to MAC CE at least for non-duplication case
Agreements 
1.
As a baseline PUSCH transmission duration is used for LCP restriction. FFS on granularity
2.
LCP restrictions applies to msg3 transmision as well.
In the email discussion [99bis#40][NR UP/MAC] LCP, the options for LCP restrictions and the remaining issues are discussed.

In this contribution, we further elaborate the feasibility to accommodate the URLLC data by utilizing LTE-like relative priority order in NR LCP procedure.
2. Discussion

In LTE, the UE take into account the relative priority order between the different types of MAC CE and logic channels, for the LCP procedure. The relative priority order is statically defined and hard coded in the MAC Spec. It is known that LTE system is designed mainly for the service similar to EMBB and is extended to service similar to eMTC in NR system. Both EMBB and eMTC services are not latency critical. For these kinds of non-latency-critical services, the performance is generally evaluated through long term average results and the design of relative priority order list works well in LTE system.
Observation 1:
The design of relative priority order list works well for non-latency-critical services, like EMBB and eMTC.

In NR, the latency-critical service like URLLC is included. Since the latency requirements should be considered as the upper limit in stead of the average value, with the successful rate together, the performance of latency-critical service should be evaluated through transient results in a short time period. However, the latency requirements of different URLLC services can range from 1ms for smart grid to 100~1,000 ms for industry automation. To simply give high priority to URLLC data channels may cause unwanted delay to the whole system.
Observation 2:
The performance of latency-critical service should be evaluated through transient results in a short time period. However, it is risky to simply give high priority to URLLC data channels.
In [1], the priority between logical channels and the priority between data and MAC CE are discussed. It is proposed to reuse the LTE approach to define a priority order but also taking into account the new MAC CEs or new features introduced in NR. A typical method is considering logical channels serving URLLC having higher priority than some MAC CEs, like BSR and/or PHR. The potential problem of this method may exist that it is not convincing the URLLC data should always be prioritized higher than BSR and/or PHR.
In [2], the phenomenon that it can happen that the transmission of URLLC data is delayed due to that of MAC CE if LTE relative priority approach is used in NR is described and several methods that have been proposed are summarized. Based on the Observation 4 that BSR and PHR may not cause significant data rates so that may be no considerable burden to the transmission of URLLC data, although their priorities are higher than that of URLLC data, the conclusion is that the priority between MAC CE and LCH is hard-coded as in LTE and how to handle URLLC data with MAC CE is a gNB implementation issue. For instance, the gNB simply allocates UL resource large enough to accommodate both MAC CE and URLLC data.
However, the Observation 4 is based on the long term average results. If the transient behaviour is taken into account, part of the URLLC data may not be transmitted and the SR (dedicated or random access) and following BSR procedure will be triggered. The delay may not be acceptable. For example, the URLLC data may be configured with SPS and/or GF uplink grant. The size of the SPS and/or GF uplink grant may be just enough or with only little margin for the URLLC data. In this kind of situation, the BSR and/or PHR can cause the problem by occupying the uplink grant and the URLLC data may be partitioned and delayed. In case the delay of SR and BSR procedure is not acceptable, the gNB may need to provide large enough uplink grant by SPS and/or GF, which may cause unwanted waste. On the contrary, if the URLLC data is prioritized over the BSR and/or PHR, the URLLC data can be transmitted without delay and the BSR and/or PHR can trigger the SR and BSR procedure as ordinary.
Observation 3:
Handling the priority between URLLC data with MAC CE by gNB implementation may cause unwanted waste or not acceptable delay.

In our point of view, the NR system is evolved from LTE system and the original EMBB and eMTC like services should be reserved. In order to accommodate the new URLLC service, a level of flexibility can be added on the original mechanism.
The original LTE like relative priority order can be specified, following the long term average requirements and results, and a new item controlled by network is added.

For example:
-
MAC CE for C-RNTI or data from UL-CCCH; 

-
LCID indicated by network; 

-
MAC CE for SPS confirmation;

-
MAC CE for BSR, except for padding BSR;

-
MAC CE for PHR;

-
data from any Logical Channel, except for data from UL-CCCH;

-
MAC CE for padding BSR; 
Since LCH restriction can be applied on data channel but not MAC CE, the high priority of URLLC data can be limited to certain uplink grant. Only on the certain uplink grant, MAC CE has lower priority than URLLC data but in general uplink grant, MAC CE has higher priority. This method can keep the EMBB and eMTC like services working on the same condition as LTE system and also solve the problem of URLLC service. The granularity of this method is per LCID, which allows network indication focusing on the real critical LCH.
Proposal:
A new item about LCID indicated by the network can be included into the relative priority order.

3. Conclusion

In this contribution, we make the following observation and proposal:
Observation 1:
The design of relative priority order list works well for non-latency-critical services, like EMBB and eMTC.

Observation 2:
The performance of latency-critical service should be evaluated through transient results in a short time period. However, it is risky to simply give high priority to URLLC data channels.

Observation 3:
Handling the priority between URLLC data with MAC CE by gNB implementation may cause unwanted waste or not acceptable delay.

Proposal:
A new item about LCID indicated by the network can be included into the relative priority order.
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