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Discussion and decision
1 Introduction
RAN1 has discussed how to support multiplexing of eMBB (i.e., long transmission duration) TTI and URLLC (i.e., short transmission duration) TTI in DL. In RAN1#91, followings were agreed for preemption indication design. 
	Working assumption:

· DCI payload size for preemption indication is configurable by RRC
· FFS the interaction with DCI payload size for SFI especially in terms of RRC configuration, and potentially other DCI formats

Agreements:

· Within a PUCCH group, UE can be configured to monitor group common PDCCH for pre-emption indication for a Scell on a different serving cell
· One DCI can contain one or more pre-emption indication field(s) corresponding one or more serving cells
· Each field (14bits bitmap) for one serving cell
· RRC configures the PI field location in the DCI format that is applied to that cell
Agreements:

· Supported periodicities for slot level preemption monitoring are
· 1, 2, TBD1, TBD2 slots
Agreements:

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

Agreements:

· Confirm the following working assumption in RAN1#90bis
· The frequency region of the reference downlink resource for pre-emption indication is the active DL BWP
Agreements:

· Configuration of UE monitoring of preemption indication is per DL BWP
Agreements:

· For the bitmap indication, the time-frequency blocks of the reference DL resource determined by {M, N} ({M, N}={14, 1}, {7, 2} ) are indexed in frequency first manner

· Note: The reference DL resource is partitioned with M time domain parts and N frequency domain parts. 

· Note: Current TS38.213 needs to be updated according to the above agreement.

Agreements:

· When a PI is detected, the time location of the corresponding reference DL resource (RDR) is determined by:

· The RDR starts at the 1st symbol of the previous CORESET for PI monitoring and ends right before the current CORESET at which the PI is detected. 

Agreements:

· The UE is not expected to take into account a PI detected in a BWP for a PDSCH scheduled in a different BWP of the same serving cell.


This contribution discusses further issues on preemption indication design. 
2 
Discussions 
1.1 DCI size 

In last RAN1 meeting, there was a working assumption regarding DCI size for preemption indication. 

	Working assumption:

· DCI payload size for preemption indication is configurable by RRC
· FFS the interaction with DCI payload size for SFI especially in terms of RRC configuration, and potentially other DCI formats



If there is no any critical issue, it should confirm the above working assumption with some clarification of FFS point regarding alignment of DCI payload sizes between preemption indication and others such as SFI (or other DCI formats). Generally, DCI size for preemption indication should consider how much payload size would be used for preemption indication and it might be better to make DCI size as small as possible by including key features in the DCI. However, the most important thing to consider is the number of UE blind decoding. It would be large overhead and power consumption for UE to do blind decoding if there are many kinds of DCI size to be configured to monitor at the same time. So, it is needed to reduce blind decoding assumptions as much as possible by making the same DCI size between different features. That is, DCI size for preemption indication (PI) should be the same with that for Slot Format Indicator (SFI), and then they should be separated by different RNTI. This is because SFI is another kinds of group common DCI which can be transmitted in group common PDCCH in a single CORESET which can be different from a CORESET for purpose of initial access. 

In terms of UE implementation, it can reduce UE blind decoding assumptions by just using different RNTIs (e.g., SFI-RNTI for slot format indication and INT-RNTI for preemption indication) or by checking flag bits at first to know which the transmitted DCI (e.g., flag bit 0 means slot format indication and flag bit 1 means preemption indication) is for slot format indication or for preemption indication if they have the same DCI size. Moreover, DCI for preemption indication should be the same size with the DCI for fallback mode which is used for RRC reconfiguration period to minimize UE power consumption. 
Proposal 1: Confirm working assumption. DCI size for preemption indication (i.e., DCI format 2_1) should be the same with DCI format for fallback mode (i.e., DCI format 0_0 and/or DCI format 1_0) and/or group common DCI format (i.e., DCI format 2_0 and/or DCI format 2_2 and/or DCI format 2_3) to reduce UE blind decoding assumptions and then they should be differentiated by different RNTIs. 
1.2 Others 

Basically, preemption indication has 14 bits to indicate which parts are preempted within given reference downlink resource. Herein, reference downlink frequency resource is the same with the frequency region of active bandwidth part which can be configured by high layer signalling or L1 signalling. Reference downlink time resource is the same with monitoring period that UE checks periodically DCIs for preemption indication. It is noticed that possible monitoring periodicities are 1, 2, [TBD1, TBD2] slots according to agreements which were made so far. Generally, as monitoring period is larger, as UE monitors preemption indication less frequently and in addition granularities of preemption are larger. NR supports that retransmission happens less time than what LTE can do (a.k.a about 8 subframes). It means that preemption indication should be transmitted to a group of UE before each UE at least receives retransmission. Accordingly, remaining undecided values for monitoring periodicities should be 3 and 4 slots, respectively. To sum up, it should be supported that periodicities for slot level preemption monitoring are 1, 2, 3, and 4 slots.
Proposal 2: It should be supported that periodicities for slot level preemption monitoring are 1, 2, 3, and 4 slots.

In some cases such as ECP and SFI, it is possible that one slot may have lower actual downlink symbols than 14 symbols. So, there may be some further enhancement on preemption indication to design preemption indication by not letting all 14 bits unused regardless of configured types of preemption indication between type A (time domain only) and type B (time and frequency domain). However, there are many possible cases where actual downlink symbols are located in a slot according to SFI/CP configurations and then it might be difficult to make the optimized preemption indication covering all cases. As well, it is unclear how much gain can be achieved by introducing the optimized preemption indication even though it would be complex to design. Therefore, Rel-15 NR should not consider such an optimization issue regarding preemption indication.
Proposal 3: Rel-15 NR should not consider an optimization scheme on preemption indication based on valid downlink symbols according to SFI (or CP) configuration.
3 Conclusions
In this contribution, remaining details for preemption indication were discussed. Based on discussion, following proposals are summarized as below.

Proposal 1: Confirm working assumption. DCI size for preemption indication (i.e., DCI format 2_1) should be the same with DCI format for fallback mode (i.e., DCI format 0_0 and/or DCI format 1_0) and/or group common DCI format (i.e., DCI format 2_0 and/or DCI format 2_2 and/or DCI format 2_3) to reduce UE blind decoding assumptions and then they should be detected separately by different RNTIs. 
Proposal 2: It should be supported that periodicities for slot level preemption monitoring are 1, 2, 3, and 4 slots.

Proposal 3: Rel-15 NR should not consider an optimization scheme on preemption indication based on valid downlink symbols according to SFI (or CP) configuration.
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