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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In the last meeting, most aspects of PI have been finished. But some agreements are not well captured in current released specification. In this contribution, some clarifications for preemption indication would be discussed. 
Summary of incorrectly captured agreements
Correction on the meaning of no transmission
Reasons for change: If the corresponding resources indicated as 'no transmission' by the PI is carrying the preempting traffic, the preempting traffic may not be received correctly. 
The intention of introducing PI is to support low latency transmission via pre-emption, without sacrificing too much performance of the pre-empted traffic.  However, undesired side effect is that the pre-empting low latency transmission would also be flushed and low latency transmission together with PI cannot work properly if UE follow the description in current 38.213.
In the current 38.213 [1], ‘no transmission’ is described as below:
“If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format  2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks.”
Considering the example in Fig.1, eMBB data for UE 2 is preempted by URLLC data for UE 1. Then, the PI indicating this preemption is received by UE 1. Resources in shadow region are indicated as “no transmission” in the PI. Following the description in current 38.213, UE 1 will assume there is no transmission to it in the shadow region and flush the URLLC data which is not preempted. Retransmission is needed because the initial transmission is wasted. Unfortunately, same problem may happen to the retansmission that this retransmission may be indicated as “no transmission” when it preempting a eMBB data for other UE. As a result, multiple unnecessary retansmissions are needed which will increase the delay of URLLC. The reliability requirement may not be met when multiple transmissions are wasted due to the misunderstanding of PI. Thus, a clarification that the “no transmission” is not applied to the preempting transmission is needed.


Figure 1 Resources carrying URLLC data are indicated as “no transmission”
One way for a UE to identify preempting traffic is to use the DCI format. As preemption is designed for URLLC, and compact DCI will be introduced for URLLC, the DCI format for compact DCI can be used for the UE to identify the preempting traffic. 
[bookmark: _GoBack]Identifying the URLLC traffic is based on the fact that URLLC cannot be preempted. Actually, we have only agreed that ongoing eMBB traffic can be preempted as below. We do not have any agreement that URLLC traffic can be preempted. In order to keep the spec consistent with the past agreement, we should modify the spec so that URLLC cannot be preempted.
Agreements:    
•       For DL, dynamic resource sharing between URLLC and eMBB is supported by transmitting URLLC scheduled traffic
–      URLLC transmission may occur in resources scheduled for ongoing eMBB traffic
Proposal 1: Resources indicated as ‘no transmission’ by the PI precludes the resources
- Carrying pre-empting transmissions scheduled by a compact DCI
Summary of change: Add a clarficition that the assumption of “no transmission” does not include preempting transmissions scheduled by a compact DCI. 
The details of change can be found in text proposal A.
Consequences if not approved: Preempting transmission is indicated as preempted transmission by PI which will introduce unnessary retransmission and increase the delay of URLLC data.  
Discussion of new agreement needed in R15
In current version of 38.213[1], the assumption on “no transmission” includes the resource carrying CSI-RS. When the resource carrying CSI-RS is indicated as no transmission, interfered CSI-RS will not be considered for channel estimation to generate CSI report when PDSCH and CSI-RS are in the same slot according to the agreement in RAN #90bis: 
Agreements:
· For slot level monitoring periodicity, UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled

However, the UE will miss the PI when its CSI-RS is scheduled in the slot where no PDSCH is scheduled. Then the UE will use the preempted CSI-RS to generate CSI information. Furthermore, the interference in the CSI-RS resource will impact accuracy over multiple CSI reports due to channel estimation filter. Thus, we propose that UE should monitor PI when CSI-RS is transmitted, so that interfered CSI-RS will not be considered for channel estimation to generate CSI report.
Proposal 2: UE is not required to monitor PI for a reference downlink resource in which PDSCH is not scheduled and CSI-RS is not transmitted.
The details of the clarification can be found in text proposal B.
Conclusion
This contribution has the following observations and proposals
Proposal 1: Resources indicated as ‘no transmission’ by the PI precludes the resources
- Carrying pre-empting transmissions scheduled by a compact DCI
Proposal 2: UE is not required to monitor PI for a reference downlink resource in which PDSCH is not scheduled and CSI-RS is not transmitted.
References
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Text Proposals A
38.213 v15.0.2
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.2 Interrupted transmission indication 
“If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format  2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks and PDSCH scheduled by [compact DCI].”

---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------

Text Proposals B
38.213 v15.0.2
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.2 Interrupted transmission indication 





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 the parameter INT-monitoring-periodicity and  is a natural number. UE shall monitor DCI format 2_1 for the set of PRBs and the set of symbols of the last monitoring period in which PDSCH is scheduled or CSI-RS is transmitted.
---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------
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