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1. Introduction

In last meeting, the following agreements have been achieved on eMBB and URLLC multiplexing for DL [1]:

· Indication of URLLC transmission overlapping the resources scheduled for an eMBB UE in downlink can be dynamically signaled to the eMBB UE to facilitate demodulation and decoding

· FFS details
· Indication can be dynamically signaled to a UE, whose assigned downlink resources have  partially been preempted by another downlink transmission, to increase the likelihood of successful demodulation and decoding  of the TB(s) transmitted within the above mentioned assigned resource

· The indication may be used to increase the likelihood of successful demodulation and decoding of the transport block based on the pre-empted transmission and/or subsequent (re)-transmissions of the same TB
In this meeting, we will provide some considerations on the scheduling based eMBB and URLLC multiplexing for DL.
2. Discussions 
According to the previous discussions, lots of consensuses have been reached on the eMBB and URLLC multiplexing for DL. One of the most important conclusions is that dynamic resource sharing on eMBB and URLLC in DL is mainly divided into two categories: preemption based transmission and scheduling based transmission. In last meeting, many conclusions have been achieved on preemption based transmission. In this meeting, we will give some proposals for scheduling based transmission.
For slot and mini-slot multiplex transmission, slot based transmission should be used as the benchmark. eMBB data transmission will be based on slot transmission, mini-slot transmission could be scheduled to multiplex with slot transmission in frequency and time domain. The use of slot based transmission has an assumption that the NR frame structure is based on slot. On the basis of static / semi static / dynamic slot configuration, the dynamic scheduling of mini-slot is added. When slot is used as the basis for eMBB and URLLC transmission, the use of scheduling based mini-slot needs to consider different factors, such as different lengths of mini-slot, starting OFDM symbols of mini-slot, multiple mini-slot transmission and so on.
Supporting different mini-slot lengths will cause mini-slot and slot matching problem. We can take the multiplexing of 2 symbol lengths mini-slot and 7 symbol lengths slot as an example. If all symbols in a slot are used to send mini-slot, then there will be a case of mini-slot across slot boundary. If cross slot boundary multiplexing is not used, there will be 1 symbol can’t be used for 2 symbols mini-slot transmission. Of course, there will be other solutions, like 2symbols+2symbols+3symbols mini-slot to match 7 symbols slot transmission. In practical use, for TDD system, each slot may have downlink and uplink, as well as GP. This is similar to the special subframe of TDD. In this case mini-slot and slot multiplexing are more complex.
Proposal 1: Slot and mini-slot multiplexing should not only consider full downlink and uplink slot cases, but also consider partial uplink and downlink slot cases.
If mini-slot and slot multiplexing is based on scheduling, it is also necessary to determine the possible starting position of mini-slot. In order to support mini-slot could be scheduled to begin in any OFDM symbols, it will require additional scheduling overhead. As far as the URLLC service is concerned, it is required to minimize the transmission delay, so that the transmission can start from the beginning of each slot symbol. As for the first symbol of each slot, due to a series of functions such as control signaling transmission, the resources for data transmission are relatively limited. At the same time, in order to match the length of different mini-slot symbols to fill the entire slot transmission, it is also useful to consider mini-slot starting from the second symbol of slot.
Proposal 2: The first and second OFDM symbols of a slot should be used for the starting point of slot and mini-slot multiplexing.
After giving the starting position and the length of the symbol, it is also necessary to consider the multi mini-slot transmission. For a user, a URLLC service transfer may not require a full slot symbol for mini-slot transmission. If all symbols in a slot are used for mini-slot transmission, it will cause waste of resources. On the other hand, if we support part of the slot symbols are occupied by mini-slot, then the other symbols could be used for eMBB data transmission. This seems to have some benefits. However, this benefit is hard to achieve. For the scheduling of eMBB data, if the scheduling unit is slot, then the data in the entire slot must be determined before the first symbol of each slot. In the case of mini-slot multiplexing, the scheduling unit is based on the granularity of mini-slot. This results in the scheduling decision of mini-slot based URLLC service later than the scheduling decision of slot based eMBB service. In another word, at the scheduling time for slot based service transmission, system doesn’t know the future requirements for mini-slot transmission at a certain symbols even within a slot length. In order to avoid this problem, a direct approach is that the scheduling unit of URLLC and eMBB multiplexing is slot. Namely, only FDM is considered within a slot for URLLC and eMBB multiplexing.
Proposal 3: Only FDM multiplexing within a slot is considered for mini-slot and slot multiplexing.
3. Conclusion
In summary, the following proposals are provided for the design of eMBB and URLLC multiplexing:
Proposal 1: Slot and mini-slot multiplexing should not only consider full downlink and uplink slot cases, but also consider partial uplink and downlink slot cases.
Proposal 2: The first and second OFDM symbols of a slot should be used for the starting point of slot and mini-slot multiplexing.
Proposal 3: Only FDM multiplexing within a slot is considered for mini-slot and slot multiplexing.
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