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1 Introduction
During WI phase, DL preemption indication is defined in TS38.213. In this contribution, we discuss the remaining issues on the DL preemption indication.

2 Remaining issues on DL preemption indication
In the last RAN1 NR adhoc#4 meeting, the following text proposal for DL preemption indication for a cell with different subcarrier spacing was adopted. 
	







[bookmark: _Hlk506595529]If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot , the set of symbols indicated by a field in DCI format 2_1 includes the last   symbols prior to the first symbol of the control resource set in slot  where  is the value of higher layer parameter INT-monitoring-periodicity,  is the number of symbols per slot, is the subcarrier spacing configuration for a serving cell with mapping to a respective field in the DCI format 2_1,  is the subcarrier spacing configuration of the DL BWP where the UE receives the PDCCH conveying the DCI format 2_1, and  is a natural number.






Here, the reference DL resource includes the last symbols prior to the first symbol of the control resource set in slot . This definition would be incorrect when =2, =0, =1, and , because   is a fractional number, not a natural number. In other words, when a UE is configured to monitor DL preemption for a cell with 15kHz subcarrier spacing in a cell with 60kHz subcarrier spacing, one slot monitoring period for DL preemption indication would not operate correctly. 
· 
Observation 1: If =2, =0, =1, and  are configured, then the equation  is not a natural number 


If we do support the configuration of =2, =0, =1, and , we need to change reference DL resource correctly. As shown in figure 1, when the CORESET for DL preemption indication starts from the first or second symbol with respect to the symbol boundary of 60kHz subcarrier spacing, the reference DL symbols include the last 4 symbols prior to the first symbol of the control resource set in slot . However, the CORESET for DL preemption indication starts from the third or fourth symbol with respect to the symbol boundary of 15kHz subcarrier spacing, the reference DL symbol include the last 3 symbols prior to the first symbol of the control resource set in slot . 

[image: ]
Figure 1. Reference DL symbols corresponding to the symbol position of control resource set

	Agreements:
· No concensus to support mini-slot level monitoring periodicity of preemption indication in RAN1#91





As shown in the above agreements, however, mini-slot level monitoring periodicity for DL preemption indication is not supported in Rel.15. If =2, =0, =1 are configured, it seems that a DL preemption is indicated in middle of a slot, which implies mini-slot level monitoring periodicity. To be clear that NR only support slot-level monitoring periodicity, we propose that  should be a multiple of. 
· 
[bookmark: _Hlk506637958]Proposal 1: UE does not expect the is not an integer number. 

3 Further consideration on reference DL resource set
[image: ]
Figure 2. Example for partitioning of reference DL resource
The reference DL resources can be partitioned into M time domain parts and N frequency domain parts, where (M,N) can be (14,1) or (7,2) by configuration. And, bitmap of length-14 can indicate which parts are pre-empted or not. A remaining issue raised by [3] is how to divide the reference DL resources in time domain. We cannot ensure that the reference DL resource contains contiguous OFDM symbols in time domain because the semi-statically configured UL symbols are excluded in TDD. For example, as shown in Figure 2, the reference DL resource can be composed of 9 OFDM symbols in the 1st slot and 4 OFDM symbols in the 2nd slot. In this case, if total 13 OFDM symbols are divided into 7 time domain parts with 2-symbol granularity without considering discontinuous point, one part (e.g., part #5) is composed of the OFDM symbol #9 in the 1st slot and the OFDM symbol #1 in the 2nd slot. This implies that one bit for part #5 indicates whether two non-consecutive symbols in different slots are pre-empted or not. Since it is very rare that two non-consecutive symbols are pre-empted by URLLC, it would result in undesired buffer flushing at a UE. 
Even in the case that the reference DL resource contains contiguous symbols only, time domain partition should consider slot boundary. If one part is composed of symbols across two slots, it would puncture two slot-based transmissions. Instead, it would be better that one part is composed of symbols in a slot only.
One solution is that two-step time domain partitioning is applied. In the first step, X1,X2,…,XK, where Xi denotes the number of time-domain partitions at i-th slot, are allocated to total K slots, respectively. Here, X1+X2+…+XK ≤ M, where Xi may be defined to be proportional to the number of symbols of the i-th slot with a given total number of symbols in the reference DL resource. In the second step, the the number of symbols in the i-th slot is partitioned into Xi parts. 
As illustrated in Figure 2, the first set of symbols is 9 symbols in slot 1 and the first set of symbols is 4 symbols in slot 2. The reference DL symbols can be divided into 7 time domain parts (M=7). For the first set of symbols, X1=5, and for the second set of symbols, X2=2. As a result, 7 time domain parts are {OFDM symbol 1 in slot 1, OFDM symbol 2 in slot 1}, {OFDM symbol 3 in slot 1, OFDM symbol 4 in slot 1}, {OFDM symbol 5 in slot 1, OFDM symbol 6 in slot 1}, {OFDM symbol 7 in slot 1, OFDM symbol 8 in slot 1}, {OFDM symbol 9 in slot 1}, {OFDM symbol 1 in slot 2, OFDM symbol 2 in slot 2}, {OFDM symbol 3 in slot 2, OFDM symbol 4 in slot 2}. 
· Proposal 2: Each time-domain partition of reference DL resource for pre-emption indication should contain consecutive OFDM symbols in the same slot. 
· FFS: The details of time domain partition rule

4 Conclusion
In this contribution, we discussed the remaining issue on DL preemption indication and UL preemption indic. Our views are summarized as follows:
· 
Observation 1: If =2, =0, =1, and  are configured, then the equation  is not a natural number 
· 
Proposal 1: a UE does not expect the configutration that is not an integer number. 
· Proposal 2: Each time-domain partition of reference DL resource for pre-emption indication should contain consecutive OFDM symbols in the same slot. 
· FFS: The details of time domain partition rule
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