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1. Introduction 

In previous RAN1 meeting, DL multiplexing of eMBB and URLLC traffic was discussed and some agreements were achieved as follows [1-3]: 

· For DL, support indication of time and/or frequency region of impacted eMBB resources to respective eMBB UE(s)

· FFS: Details of  the granularity for impacted region used in the indication 

· e.g., PRB (group)/symbol (group)/mini-slot (group)/CB (group)/TB/Slot

· The indication is transmitted at one of the following (will be down selected later)

· during current eMBB TTI

· after current eMBB TTI

· during  and after current eMBB TTI

· The indication is one of the following (will be down selected later)

· explicit

· implicit

· explicit and implicit
· 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
· No new physical channel specific for indication of DL resources being preempted by another DL transmission is introduced 

In this contribution, we share our view on DL multiplexing of eMBB and URLLC based on explicit indication.
2. DL Multiplexing of eMBB and URLLC traffic
For DL multiplexing of eMBB and URLLC traffic, the indication is required[3-4]. The indication includes at least the time and/or frequency domain information of URLLC transmission. The indication granularity of URLLC transmission should be considered. Generally, the finer indication granularity can increase frequency utilization efficiency, e.g., fewer redundant retransmissions are needed. However, the excessive overhead can be introduced. Signalling of explicit indication should be carefully designed to avoid large overhead. 
Proposal 1：For explicit indication, signalling of indication should be carefully designed to avoid large overhead.
The explicit indication includes time-domain, frequency-domain and CB/TB-domain granularity.
(1) Time domain indication 

For a scheduling for eMBB service, time-domain scheduling granularity is usually based on a slot or aggregation of multiple slots, which is different from the granularity of the preempted URLLC transmission. The latter occupies fewer time-domain resources. Time-domain indication can be symbol (group)/mini-slot (group)/slot granularity. Indication based on symbol (group) is similar to one based on mini-slot (group). In the case of mini-slot with length of 1 symbol, two methods are equivalent. Mini-slot (group) can be deemed as a superset of symbol (group). Compared with symbol (group), the indication with mini-slot (group) granularity can save signalling overhead, as shown in Fig.1(a). Generally, the number of mini-slots in a slot is smaller than the number of symbols. Contradictorily, the redundant retransmission can be introduced for mini-slot indication, for instance, data from symbol 6 and 8 is not impacted by URLLC in Fig.1(a).  
Indication based on slot belongs to a coarse granularity. EMBB data on non-URLLC resources may not be corrupted. The coarse granularity indication leads to lower resource utilization. 
Proposal 2：Indication based on symbol (group)/mini-slot (group) is supported. Indication based on slot is not preferred.
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Fig.1 symbol (group)/mini-slot (group) indication
(2) Frequency domain
Time-domain indication is suitable for larger frequency domain resource allocation of URLLC service. For example, in Fig.1(a) URLLC service of UE 2 occupies whole frequency resources region of eMBB UE 1. In this condition, time-domain indication is enough, e.g. indication of symbol (group)/mini-slot (group) number. If URLLC transmission occupies only part of frequency domain, then the redundant information will be retransmitted, as shown in Fig.1(b). In this case, frequency domain indication can reduce the potential redundant retransmission. 
PRB (group) indication can bring frequency information with a finer granularity which requires fewer retransmission resources. For different UEs with different frequency resource allocations, indication granularity should be further studied. In Fig.1(c), UE 2 and UE 3 with different frequency resource allocation, it should be considered whether the same or per UE frequency domain indication is needed.
Observation1: Overhead should be considered for frequency domain indication.
(3) CB (group)/TB domain
If URLLC service only corrupts parts of one CB, the indication based on CB can also bring redundant retransmission, as depicted in Fig. 2, in which UE2 only preempts one symbol of CB 3. In this case, whole CB is retransmission based on CB indication. Moreover, this method is related to CB mapping, i.e. no symbols or mini-slot interleaving between CBs is used. If interleaving is applied, this method is not applicable. This method requires less control overhead. If A/N based on CB is specified, less signaling overhead is required. 
Observation2: Indication based on CB is dependent on CB mapping method.
For indication based on TB, coarse granularity can be observed. A TB can be mapped into multiple CBs. Even one CB is impacted, whole TB would be retransmitted. Actually, the indication based on TB can be deemed as the equivalent of indication based on A/N. Therefore, this method is not preferred. 
Proposal 3：Indication based on TB is not preferred.
In RAN1#88 meeting, working assumption about ACK feedback based on CBG is achieved. For eMBB UE, the preempted resource by URLLC traffic can be retransmitted based on A/N feedback for CBG.   

Proposal 4: For eMBB UE, the pre-empted resource by URLLC traffic can be retransmitted based on A/N feedback for CBG.
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Fig.2 CB (group) indication
3. Conclusion

In this document, we discuss explicit indication for DL multiplexing of eMBB and URLLC with the following observations and proposals:
Observation1: Overhead should be considered for frequency domain indication.
Observation2: Indication based on CB is dependent on CB mapping method.
Proposal 1：For explicit indication, signalling of indication should be carefully designed to avoid large overhead.

Proposal 2：Indication based on symbol (group)/mini-slot (group) is supported. Indication based on slot is not preferred.
Proposal 3：Indication based on TB is not preferred.
Proposal 4: For eMBB UE, the pre-empted resource by URLLC traffic can be retransmitted based on A/N feedback for CBG.
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