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1 Introduction

In the RAN#76 meeting, the Work Item on URLLC support in LTE was approved [1]. In the last meeting, the following conclusion and agreement were achieved:

Conclusion:

It is expected that UEs can have URLLC traffic only and can have both eMBB and URLLC traffic.

 Agreement: For LTE URLLC evaluation, reliability is used as metric. The reliability definition from NR in 3GPP TR 38.802 is reused.

· Definition: Reliability is defined as the success probability R of transmitting X bits within L seconds, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality Q (e.g., coverage-edge). 

· Spectral efficiency should be considered.

· The latency bound L includes transmission latency, processing latency, retransmission latency and queuing/scheduling latency (including scheduling request and grant reception if any).

· …

In this contribution, we focus on network spectrum efficiency considering the multiplexing between eMBB and URLLC, and CBG retransmission in URLLC for LTE.
2 URLLC and eMBB multiplexing
Since the URLLC traffic is bursty and delay-sensitive, some frequency bandwidth can be reserved to reduce latency of URLLC traffic. However, for flexibility of network operation, it should be possible to configure URLLC in both dedicated bandwidth and also multiplex with non-URLLC UEs in non-dedicated bandwidth. When URLLC and non-URLLC are multiplexed together in the same bandwidth, some puncturing of the legacy TTI should be supported. In this case, the backward compatibility has to be considered as earlier-release UEs punctured by URLLC traffic might be significantly impacted.
Proposal 1: Puncturing eMBB traffic by URLLC traffic is supported.
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Figure 1 : Illustration of multiplexing between LTE non-URLLC and URLLC traffic
3 CBG-based retransmission for URLLC traffic

As discussed in NR, CBG-level HARQ-ACK feedback and retransmission is supported to decrease the physical resources occupied by retransmission since only the punctured CBG(s) are retransmitted. With the same reason, this scheme can also be supported in LTE systems.
As the discussion in section 2, URLLC traffic with larger payload sizes, such as some cases in (e)V2X may also need to be considered in URLLC for LTE. In these scenarios, CBG-based retransmission is beneficial for URLLC traffic on both of the aspects of resource usage efficiency and latency. Thus, we have the following proposal:
Proposal 2: CBG-based HARQ-ACK feedback and retransmission are supported for URLLC for LTE.
4 Conclusions
In this contribution, we analyzed the aspects impacting the network spectral efficiency and have the following proposals:
Proposal 1: Puncturing eMBB traffic by URLLC traffic is supported.

Proposal 2: CBG-based HARQ-ACK feedback and retransmission are supported for URLLC for LTE.
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