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1. Introduction
This is a revision of R1-1717970. In RAN1#90bis meeting, following agreements were made [1]:
	Agreements:
· The time duration of the reference downlink resource for pre-emption indication equals to the monitoring periodicity of the group-common DCI carrying the pre-emption indication 
· In TDD, at least the semi-statically configured UL symbols are excluded from the reference downlink resource
· Note: This means the reference downlink resource only includes the DL or unknown symbols given by semi-static configuration within the semi-statically configured time duration of the reference downlink resource.
· FFS for the handling of reserved resource especially at RE level
Agreements:
· For minimum monitoring periodicity of pre-emption indication:
· At least slot level monitoring periodicity of preemption indication is supported
· FFS to additionally support other cases (e.g. non-slot level monitoring)
Agreements:
· For slot level monitoring periodicity, UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled
· UE is not required to monitor preemption indication in DRX slots
· UE is not required to monitor preemption indication for the deactivated DL BWP
· Note: not necessarily all of the above bullets will have spec impacts
Agreements:
· The HARQ timeline for a PDSCH transmission is not affected by preemption indication. 
Agreements:
· No concensus to introduce an explicit RRC configuration for frequency region of the reference downlink resource for pre-emption indication in Rel-15
· (working assumption) the frequency region of the reference downlink resource for pre-emption indication is the active DL BWP
Agreements:
· A fixed payload size (excluding CRC and potential reserved bits) of the group-common DCI carrying the downlink pre-emption indication (PI), in the format of a bitmap is used to indicate preempted resources within the semi-statically configured DL reference resource
· The bitmap indicates for one or more frequency domain parts (N>=1) and/or one or more time domain parts (M>=1)
· There is no RRC configuration involved in determining the frequency or time-domain parts
· The following combinations are supported and predefined {M, N} = {14, 1}, {7, 2}
· A combination of {M,N} from this set of possible {M,N} is indicated 1bit by RRC configuration for a UE



In this contribution, we continue to discuss remaining issues on pre-emption indication including minimum monitoring periodicity of pre-emption indication and UE behavior on reception of pre-emption indication via group-common DCI and/or CBGFI. 

2. Discussion
2.1. Monitoring periodicity of pre-emption indication
When the monitoring periodicity of GC-DCI carrying pre-emption indication is set to be less than a slot, the pre-emption indication can be overlapped with on-going PDSCH at least in time-domain. To avoid collisions, it can be considered that FDM between the indication and PDSCH, or puncturing PDSCH. However, in this case, it will decrease DL throughput performance due to the reduced number of available REs for PDSCH mapping. Furthermore, according to [2], it is observed based on SLS results that when scheduler works in a best effort manner, in most cases, UE will fail to decode DL transmission pre-empted by another DL transmission even though pre-emption indication is used for demodulation and decoding. In other words, pre-emption indication does not need to be transmitted right after pre-emption occurs. In those points of view, we propose:
Proposal 1: Non-slot level monitoring periodicity of pre-emption indication is not supported. 
Meanwhile, it can be considered that UL stop indication is supported for dynamic resource sharing between eMBB and URLLC UL transmissions, and if the UL stop indication is designed to be transmitted together with DL pre-emption indication, it could be beneficial that the minimum periodicity to monitor DCI carrying DL pre-emption indication and UL stop indication is less than a slot. 
Furthermore, to support less than slot periodicity for PI monitoring, with limited number of blind decoding candidates, it could affect the number of BDs for other functionalities such as non-slot based scheduling or other group common DCI transmission. Moreover, to support, new design of time/frequency domain indication at least configuration is needed. Overall, we do not see a strong motivation to support less than slot periodicity given potential drawbacks and additional works. 

2.2. Bitmap to indicate time-and-frequency part(s) within reference DL resources
For a given configuration of (M, N), reference DL resources will be partitioned into M time-domain parts and N frequency-domain parts uniformly as much as possible. To be specific, when the number of symbols within reference DL resources is L,  time-domain parts consist of  symbols while remaining time-domain parts consist of  symbols. Similarly, when N=2 is configured, one frequency-domain part consists of  PRBs, and other frequency-domain part consists of  PRBs. 
Proposal 2: For a given reference DL resource for pre-emption indication, 
· The size of time-domain parts can be different up to 1 symbol. 
· The size of frequency-domain parts can be different up to 1 PRB. 
When (14, 1) is configured, 14-bit bitmap is one-to-one mapped to 14 time-domain parts, and each bit will be used to indicate whether the corresponding time-domain part is pre-empted or not. When (7, 2) is configured, 14-bit bitmap is one-to-one mapped to 14 time-and-frequency domain parts, and each bit will be used to indicate whether the corresponding time-and-frequency domain part is pre-empted or not. Alternatively, 7 time-domain parts can be associated with 2 bits, where 2 bits is used to indicate pre-empted resources in frequency domain from the set of {No pre-emption, first half of BWP is pre-empted, second half of BWP is pre-empted, all frequency resources of BWP is pre-empted}. 
Proposal 3: For a given configuration of (M, N),  
· When (14, 1) is configured, bitmap indicates whether each time-domain part is pre-empted or not. 
· When (7, 2) is configured, bitmap indicates whether each time-and-frequency part is pre-empted or not.  

2.3. UE behavior on reception of Pre-emption indication
Processing time budget for re-decoding after detection of pre-emption indication would be varying depending on the scheduled processing time, the number of scheduled CBs, position(s) of CB with pre-empted resources. Furthermore, considering CBG-based HARQ-ACK feedback, it is possible that some portion of HARQ-ACK bits can be updated after receiving pre-emption indication while others cannot be updated due to the limited processing time. Since a lots of parameters and situations are related to the capability of updating HARQ-ACK feedback based on pre-emption indication, it may require huge specification works. Instead, whether or not to update HARQ-ACK feedback corresponding to pre-empted PDSCH can be up to UE implementation. 
Next, UE can receive both pre-emption indication via group-common DCI and CBGFI via UE-specific DCI scheduling retransmission of pre-empted PDSCH. Depending on the monitoring periodicity of pre-emption indication, configured combination of (M, N), and active BWP, the pre-emption indication via group-common DCI could be inaccurate due to the large time/frequency-domain granularities. In other words, a lot of coded bits could be flushed even though they are not actually pre-empted. In this case, it would be beneficial to derive pre-empted resources from the subsection of pre-emption indication via group-common DCI and CBGFI. On the other hand, pre-emption indication via group-common DCI can be used to update HARQ-ACK feedback before reception of CBGFI. In this case, the derived pre-empted resources are independent on CBGFI. In that point of view, it is complicated which approach is more efficient in terms of DL throughput performance. In that point of view, it is up to UE implementation how to utilize pre-emption indication via group-common DCI and CBGFI.
Proposal 4: It is up to UE implementation how to utilize pre-emption indication via group-common DCI and/or CBGFI. 

3. Conclusion
In this contribution, we discuss pre-emption indication design for downlink. Our observations and proposals are as follows:
Proposal 1: Non-slot level monitoring periodicity of pre-emption indication is not supported. 
Proposal 2: For a given reference DL resource for pre-emption indication, 
· The size of time-domain parts can be different up to 1 symbol. 
· The size of frequency-domain parts can be different up to 1 PRB. 
Proposal 3: For a given configuration of (M, N),  
· When (14, 1) is configured, bitmap indicates whether each time-domain part is pre-empted or not. 
· When (7, 2) is configured, bitmap indicates whether each time-and-frequency part is pre-empted or not.  
Proposal 4: It is up to UE implementation how to utilize pre-emption indication via group-common DCI and/or CBGFI. 
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