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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 configuration of granularity combination
In RAN1 #90bis meeting, combination of {M, N} is indicated 1 bit by RRC has been agreed:
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
Reason for change: There is a typo of high layer parameter INT-TF-unit. INT-TF-granularity and INT-TF-unit in [1] should be the same parameter. In 38.331 v15.0.0, the INT-TF-unit is used to indicate the combination of {M, N}, thus INT-TF-granularity should be changed to INT-TF-unit.
Summary of change: INT-TF-granularity should be changed to INT-TF-unit. The details of change can be found in text proposal A.
Correction on UE behavior to handle the DCI with multiple pre-emption indication fields
In RAN1 #91 meeting, DCI containing more pre-emption indication fields for different serving cells was discussed, and the following agreement was achieved:
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
Reason for change: How to use the configured high layer parameters INT-cell-to-INT and cell-to-INT is missing.
“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.”
Summary of change: Add the description that UE will get the preemption information for all serving cells in the field according to higher layer parameter cell-to-INT.  Mapping for each serving cell in the set of serving cells to a field in DCI format 2_1is configured by higher layer parameter cell-to-INT. The details of change can be found in text proposal B.
Consequences if not approved: UE does not know how to read DCI with multiple PI fields. 
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 and / or system information, the preempting traffic and / or system information may not be received correctly. 
SS block shall not be preempted because it is used for synchronization and initial access for all UEs. If SS block is preempted, many UEs would fail to receive system information, or even perform initial access correctly. As a result, ‘no transmission’ and preemption shall not be applied to SS block as well. As resources carrying SS block is predetermined by the system, it is straightforward for the UE to identify whether the resource is carrying SS block.
In addition, if UE supports both URLLC and eMBB transmissions, the UE may receive a PI indicating the resources preempted by its URLLC transmission. The receiving of this URLLC transmission will obviously not be impacted by PI because it is a preempting transmission. Thus, when UE receives a PI, it needs to know whether the corresponding transmission is a preempted transmission or a preempting transmission. Then the UE will make the right assumption that ‘no transmission’ means the resource from the preempted transmission, and ‘no transmission’ is not applied to the preempting 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. 
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.”
It can be seen that there is no clarification on the cases when ‘no transmission’ does not apply, so any resources indicated as ‘no transmission’ by the PI would be flushed accordingly. 
Proposal 1: Resources indicated as ‘no transmission’ by the PI precludes the resources
- Carrying SS block
- 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 and SS block. 
The details of change can be found in text proposal C.
Consequences if not approved: Preempting traffic will not be received correctly. Initial access would fail if preempting SS block is allowed.
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 D.
Conclusion
This contribution has the following observations and proposals
Proposal 1: Resources indicated as ‘no transmission’ by the PI precludes the resources
- Carrying SS block
- 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.
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[bookmark: _GoBack]Text Proposals A
38.213 v15.0.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.2 Discontinuous transmission indication 




If the value of INT-TF-unit is 0, 14 bits of a field in DCI format 2_1 have a one-to-one mapping with 14 groups of consecutive symbols from the set of symbols where each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group. 








If the value of INT-TF-unitINT TF granularity is 1, 7 pairs of bits of a field in the DCI format 2_1 have a one-to-one mapping with 7 groups of consecutive symbols where each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a first bit in a pair of bits for a symbol group is applicable to the subset of first PRBs from the set of  PRBs, a second bit in the pair of bits for the symbol group is applicable to the subset of last  PRBs from the set of  PRBs, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and subset of PRBs, and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group and subset of PRBs.
---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------
Text Proposals B
38.213 v15.0.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.2 Discontinuous transmission indication 
If a UE is provided higher layer parameter Preemp-DL and Preemp-DL= ON, the UE is configured with an INT-RNTI provided by higher layer parameter INT-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured: 
-	control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_1 as described in Subclause 10.1;
-	a set of serving cells by higher layer parameter INT-cell-to-INT;
-	a mapping for each serving cell in the set of serving cells to a field in DCI format 2_1 by higher layer parameter cell-to-INT;
-	an information payload size for DCI format 2_1 by higher layer parameter INT-DCI-payload-length;
-	a monitoring periodicity for PDCCH with DCI format 2_1 by higher layer parameter INT-monitoring-periodicity;
-	an indication granularity for time-frequency resources by higher layer parameter INT-TF-unit.
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 a respective field in the DCI format according to the mapping for each serving cell in the set of serving cells provided by higher layer parameter cell-to-INT.
---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------
Text Proposals C
38.213 v15.0.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.2 Discontinuous transmission indication 
If a UE is provided higher layer parameter Preemp-DL and Preemp-DL= ON, the UE is configured with an INT-RNTI provided by higher layer parameter INT-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured: 
-	control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_1 as described in Subclause 10.1;
-	a set of serving cells by higher layer parameter INT-cell-to-INT;
-	a mapping for each serving cell in the set of serving cells to a field in DCI format 2_1 by higher layer parameter cell-to-INT;
-	an information payload size for DCI format 2_1 by higher layer parameter INT-DCI-payload-length;
-	a monitoring periodicity for PDCCH with DCI format 2_1 by higher layer parameter INT-monitoring-periodicity;
-	an indication granularity for time-frequency resources by higher layer parameter INT-TF-unit.
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, excluding SS/PBCH block if present, or PDSCH scheduled by [compact_DCI], from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format. 
---------------------------------------- Unchanged parts omitted --------------------------------------------
------------------------------------------ End of Text Proposal ----------------------------------------------
Text Proposals D
38.213 v15.0.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------





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.
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