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Introduction
Potential solutions for multiplexing of eMBB and URLLC in DL were discussed in RAN1#87 as well as the email discussion after RAN1#87 [1].

In this document, we discuss the issue of multiplexing of eMBB and URLLC and provide our view.
Discussion
2.1 Slot based multiplexing of eMBB and URLLC data
If TTI for eMBB is 0.125 ms or shorter, slot based multiplexing of URLLC and eMBB data would be possible using normal scheduling process by prioritizing URLLC over eMBB, at least for FDD.
Figure 1 shows an example timing of URLLC DL transmission in case of 0.125ms TTI. 
For the initial transmission, there will be a receiving window of duration 1 TTI (as indicated w in Figure 1) for buffering. Data which arrived at L2/L3 of gNB may have to wait before processing for transmission, for up to 1 TTI. If URLLC data arrives at gNB during the window, URLLC data may be prioritized over eMBB data for the nearest TTI. Latency of the initial transmission would be represented as follows: 
w / 2 (average waiting time) + x (transmission processing time) + Transmission time on the air + y (reception processing time).
This value should be 0.5 ms or shorter to comply with the requirement of U-plane latency.
[bookmark: _GoBack]In case the initial transmission was not successfully decoded, retransmission could be available within 1 ms from data arrival in order to achieve reliability of 10-5 according to the requirement of reliability within 1 ms, while expected latency needs to be 0.5 ms or less.
[image: ]
Figure 1.	An example of timing relationship for URLLC DL

2.2 Multiplexing (mini-slot) URLLC data with eMBB data by puncturing
Multiplexing of URLLC data on mini-slot with eMBB data by puncturing eMBB data, which would happen when the system is fully loaded by eMBB data, is under discussion for downlink.
If eMBB transmission is punctured by URLLC traffic, eMBB traffic will be degraded anyway regardless whether the puncturing is informed to the UE or not. This may have impact on user experience, cell throughput, spectral efficiency, unnecessary power consumption of victim UE due to processing of signaling or retransmission, etc.
Impact on eMBB traffic by puncturing would depend on URLLC traffic. The following cases are exemplified:
· URLLC traffic is high (or frequent)
· eMBB traffic would suffer severe degradation if eMBB data transmissions were punctured by URLLC data transmission
· In this case, it would be preferable to reserve a sub-band for URLLC traffic, i.e. semi-static multiplexing of eMBB and URLLC
· URLLC traffic is low
· eMBB traffic may suffer degradation if eMBB data transmissions were punctured by data transmission
· In this case it would be beneficial if some resources would be reserved for URLLC traffic in semi-static manner
· URLLC traffic is very low (or infrequent)
· Degradation of eMBB traffic could be negligible, except for a use case of extreme high throughput of eMBB, etc.
· In this case HARQ retransmission could be used.

Conclusion
For the case of higher subcarrier spacing whose TTI is 0.125ms or shorter, slot based multiplexing could be used between eMBB and URLLC. 
URLLC multiplexing with eMBB data by puncturing could be used when URLLC traffic is infrequent where degradation of eMBB is negligible with HARQ retransmissions. For other cases, semi-static resource reservation for URLLC users would be reasonable.
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