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1 Introduction

In the RAN#76 meeting, the Work Item on URLLC support in LTE was approved [1] with objective of considering efficient resource sharing with legacy or non-URLLC UEs as following. 
From WID: 

Phase 2 (from Nov 2017)
· Identify solutions to improve communication reliability under different latency constraints for connected mode UEs having a valid timing advance setting, considering that differences in selected high level techniques between NR and LTE should be justified.

· Consider improvements to fulfil the targets in the following areas

· On the physical layer [RAN1, RAN2, RAN4]

· Control channels

· Data channels

· Scheduling procedure

· CSI measurements
· Efficient resource sharing with legacy or non-URLLC UEs

In the last meeting, the following conclusion and agreement were achieved which includes that the spectral efficiency should be considered:

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.
2 URLLC and eMBB multiplexing
Since the URLLC traffic is sporadic and delay-sensitive, one option to support URLLC is to reserve some frequency bandwidth specifically for URLLC traffic considering both latency and reliability requirements as shown in Figure 1 of the lower part. However, the resource usage would be very low in such a way. 
To increase the network spectrum efficiency, another option is that the URLLC and eMBB could be deployed on the same carrier but URLLC traffic can pre-empt eMBB resources as shown in Figure 1 of the upper part. 
How to mitigate the impact of the pre-emption by sTTI to eMBB needs to be considered. For Rel-15 UEs, the scheme of pre-emption indication adopted in NR can be considered but only works for the Rel-15 or later releases. While for earlier-release UEs, the pre-emption indication cannot be supported. Instead, eNB may retransmit eMBB traffic by toggling the NDI to indicate the UE to flush the soft buffer.
Proposal 1: The pre-emption of eMBB traffic by URLLC traffic is supported in LTE.

[image: image1.emf]TTI for legacy UE

(UE 1)

sTTI for 

URLLC

(UE 2)

sTTI for 

URLLC

(UE 2)

URLLC 

dedicated 

bandwidth 

URLLC prior 

bandwidth 


Figure 1 : Illustration of LTE URLLC and eMBB multiplexing
3 Conclusions
In this contribution, we analyzed the aspects impacting the network spectral efficiency and have the following proposal:
Proposal 1: The pre-emption of eMBB traffic by URLLC traffic is supported in LTE.
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