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Introduction
In RAN#81 the revised study item on NR Industrial Internet of Things (NR-IIoT, [1]) has been approved. The objectives of this study targets improvement to Time Sensitive Networking (TSN), including “UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):”.  

In this paper, we discuss the specified mentioned point on the prioritization between configured grant and the dynamic grant. 
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Industrial nodes are expected to have traffic with different QoS requirements. For example, an industrial robot might have actuators, sensors, cameras, etc., and each generates a data stream with different needs, e.g., periodicity, reliability, latency, and packet size ‎[2]. Hence, gNB will allocate a suitable grant for each such stream. For instance, traffic/stream with deterministic periodicity and packet size, would most likely be served via configured grant ‎[3]. 
Another possibility to allocate configured grant is for the case where the gNB was not sure about the data stream’s periodicity. That is, gNB knows about all possible transmission occasions of this critical application, but the application did not always transmit over those occasions. On the other hand, the requested delivery latency (for such stream) is very short, that cannot wait for the conventional dynamic grant procedures (starting with SR/BSR, then granting via PDCCH, then transmission). If gNB knows about the potential occasions at which data will arrive, then it would allocate a configured grant with very short periodicity in order to capture all. 
In NR Rel-15, dynamic grant is always prioritized over configured grant, i.e., if the PUSCH resources of the configured uplink grant overlap with the PUSCH resources of an uplink grant received on the PDCCH for the same Serving Cell, the configured uplink grant is not delivered to the HARQ entity.  Such overlapping scenarios might occur under several cases. For example, configured grant with very short periodicity (to accommodate critical traffic), and gNB knows about the waiting traffic (e.g., eMBB). The serving gNB will allocate a dynamic grant, which might overlap with the existing configured grant.

This overlapping event could lead to inefficiency issues, illustrated below with an example. 
Suppose high priority LCH A has semi-periodic data and gNB has allocated configured grant with very short periodicity for LCH A, i.e., LCH A might not always have data to transmit at these configured grants. In the meantime, data from LCH B arrives at UE. Network knows about the waiting data, hence it allocates a dynamic grant to serve the data from LCH B (note that gNB might not know about the type of LCH waiting). The issue arises when the LCH B has low priority with best-effort eMBB data. 
Given the above assumptions, the following cases, illustrated in Figure 1, might occur.
[bookmark: _GoBack][image: ]
[bookmark: _Ref528849258]Figure 1. Scenarios of different grans (dynamic and configured) in a mixed services industrial envrionment.
· In case A, the network may allocate the dynamic grant such that it does not overlap with the configured grant, i.e., it is allocated in-between two configured uplink grants. However, this might be challenging due to a very short periodicity of the configured grants or due to the fact that other UEs must be scheduled within these resources.
· In case B, the network may allocate a dynamic grant that overlaps in time with the configured grant, for reasons like short CG periodicity or occupied resources by other UEs. The logical channel A can be transmitted in the dynamic grant which means that LCH A’s maxPUSCHDuration > DG’s PUSCH Duration. Such grant configuration should also meet the target BLER of the critical data. The grant’s configuration will be applied to both critical and non-critical traffics that are transmitted on this dynamic grant. Hence, there will be a spectral inefficiency issue, because lower priority traffic from LCH B is served with low BLER target and short PUSCH duration, however unnecessarily. This can be seen from case B.2, if the gNB decides to allocate a dynamic grant with larger duration and more relaxed BLER target, higher spectral efficiency can be achieved without impacting the critical traffic performance.
· In Case C.1, gNB allocates a dynamic grant for eMBB traffic, with long duration and enhanced spectral efficiency, since gNB learned the pattern of critical periodical data availability. UE transmitted the eMBB traffic (LCH B) without issues, because critical data was not available. Then, in case C.2 in Figure 1, gNB allocates another dynamic grant (for eMBB/non-critical on LCH B) with long duration and enhanced spectral efficiency. A random critical (Alert) message is available (say from LCH A), given that the eMBB’s dynamic grant has been already granted but not yet transmitted on. In such case, it is faster to send data of LCH A on CG, to save delay (by not sending SR and waiting for DCI grant), and to achieve LCH A target reliability. This could not be done given that current rule of “always prioritize dynamic grant”. Hence, prioritizing between dynamic and configured grant based on availability of LCH, and associated priority, will improve the overall system performance, i.e., both spectral efficiency while maintaining URLLC requirement.

Possible solution to the above issues
In order to overcome the above-mentioned misses of transmitting high priority LCHs, it appears beneficial to change the prioritization rules between grant types (which in the current specification always prioritizes dynamic grant). One possible solution is that LCH priorities and data availability are taken into account when prioritizing between grant types.
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Conclusion

Based on the above discussion, we propose the following:
Proposal 1	RAN2 to study benefit of prioritizing configured grant over dynamic grant in order to avoid missing the transmission of high priority LCHs while at the same time serving low prioritiy LCHs with high spectral efficiency.
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