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1. Introduction
In RAN1#91 meeting, following agreements were made [1]:
	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:
· 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:
· 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.
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. 


In this contribution, we continue to discuss remaining issues on group common PDCCH for pre-emption indication for SCell(s) on different serving cell especially on the definition of reference DL resource

2. Discussion
Depending on the configuration of DL pre-emption indication, a single DCI format can contain multiple pre-emption indication for multiple serving cells. In this case, for pre-emption indication fields other than pre-emption indication associated with the DL BWP where pre-emption indication is transmitted, it is necessary to define reference DL resources for each pre-emption indication field.

2.1. Time-domain reference DL resource for multiple serving cells
For a single cell case, the time duration of reference DL resource is set to be equal to the monitoring periodicity of group-common PDCCH carrying pre-emption indication so that there is no coverage hole for pre-emption indication. Similarly, the reference DL resource for each pre-emption indication field could be set to be the monitoring periodicity of group-common PDCCH carrying pre-emption indication. In this case, it is necessary to handle the case where the numerologies of the serving cells configured by INT-cell-to-INT are different compared to the BWP where pre-emption indication is transmitted. For instance, if a DCI format 2_1 for pre-emption indication is transmitted on DL BWP with 15 kHz subcarrier spacing, and if the DCI format 2_1 include pre-emption indication field associated with a serving cell with 30 kHz subcarrier spacing, its time duration of reference DL resource needs to be scaled up to avoid coverage hole for pre-emption indication as shown in Figure 1. 
[image: ]
Figure 1: Example of time-domain reference DL resource for pre-emption indication fields with different numerologies.
To be specific, if a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot  of DL BWP where pre-emption indication is transmitted, the set of symbols indicated by a field in DCI format 2_1 includes the last  symbols prior to the first symbol overlapping with the control resource set for pre-emption indication in slot  of DL BWP where pre-emption indication is transmitted where  is the value of the parameter INT-monitoring-periodicity and  is a natural number, and  is the numerology configuration number of the DL BWP where pre-emption indication is transmitted, and  is the numerology configuration number of the serving cell associated with pre-emption indication field.
Proposal 1: For each indication field, the time duration of its reference DL resource is equal to the monitoring periodicity of pre-emption indication in absolute time manner. 
Next, for a single cell, UL symbols indicated by UL-DL-configuration-common are excluded from the set of symbols to be indicated by pre-emption indication field within the time-domain reference DL resource. In case of SCell, the transmission direction implied by cell-specific RRC configuration will be delivered in UE-specific manner. Therefore, the delivered cell-specific RRC configuration can be used to indicate UL symbols within the time-domain reference DL resource, and the indicated UL symbols can be excluded from the set of symbols to be indicated by a given pre-emption indication field. 

2.2. Frequency-domain reference DL resource for multiple serving cells
For a single cell, the frequency region of reference DL resource for pre-emption indication is the active DL BWP. When the DL BWP is changed, pre-emption indication associated with the changed DL BWP will be transmitted on group-common PDCCH configured for the changed active DL BWP. 
For multiple serving cells, the frequency region of reference DL resources for pre-emption indication field associated with different serving cell can be set to be equal to the active DL BWP of the corresponding serving cell. It implies that all the UEs monitoring the same group-common PDCCH for pre-emption indication always need to be configured with the same set of active DL BWPs across multiple serving cells configured by INT-cell-to-INT. Furthermore, when UE monitors group-common PDCCH for pre-emption indication, UE cannot switch active DL BWPs on all the serving cells configured by INT-cell-to-INT. If a UE can switch DL BWP on a certain serving cell configured by INT-cell-to-INT independently, there exist ambiguity on how to interpret the pre-emption indication field associated with the corresponding serving cell. 
Alternatively, it can be considered that the frequency region of reference DL resources for pre-emption indication field associated with serving cells other than serving cell where pre-emption indication is transmitted is set to be the initial DL BWP. Since the initial DL BWP of SCell is configured by high layer signaling independently, UEs monitoring the same group-common PDCCH for pre-emption indication needs to be configured with the same set of initial DL BWP for serving cells configured by INT-cell-to-INT. In this case, the ambiguity problem due to the active DL BWP switching of SCell can be solved. To be specific, when the active DL BWP is different with the configured frequency region of reference DL resource for pre-emption indication, UE will skip the corresponding pre-emption indication field. To avoid restriction on the configuration of initial DL BWP on SCell, RRC configuration for pre-emption indication can include the frequency region of reference DL resources for pre-emption indication field associated with all the serving cells except for the serving cell where group-common PDCCH for pre-emption indication is transmitted. 
Proposal 2: For pre-emption indication fields of different serving cells, the frequency region of reference DL resource is configured by high layer. 

2.3. Time-frequency block for multiple serving cells
The form of URLLC transmission such as transmission duration and/or allocated frequency resources would be independent across multiple serving cells. In this case, the efficient setting on time and frequency granularity could be different across different serving cells. In that point of view, it can be considered that the indication granularity for the set of PRBS and for the set of symbols denoted by INT-TF-unit is configured for each serving cell configured by INT-cell-to-INT. 
[bookmark: _GoBack]Proposal 3: For each pre-emption indication field, the indication granularity for the set of PRBs and for the set of symbols denoted by INT-TF-unit can be independently configured. 

3. Text proposals on 38.213
[bookmark: _Toc500947751]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 for each serving cell in the set of serving cells.
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. 

For a serving cell where UE detects a DCI format 2_1, The the set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes  PRBs.  

For other serving cell, the set of PRBs is equal to the initial DL BWP as defined in Subclause 12 and includes  PRBs.







If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot  in active DL BWP where UE monitors PDCCH conveying DCI format 2_1, the set of symbols indicated by a field in DCI format 2_1 includes the last  symbols prior to the first symbol of overlapping with the control resource set in slot  in active DL BWP where UE monitors PDCCH conveying DCI format 2_1 where  is the value of the parameter INT-monitoring-periodicity and  is a natural number and  is the subcarrier spacing configuration of the DL BWP where UE monitors PDCCH conveying DCI format 2_1, and  is the subcarrier spacing configuration of the serving cell associated with the field in DCI format 2_1.





If the UE is configured with higher layer parameter UL-DL-configuration-common, symbols indicated as uplink by UL-DL-configuration-common are excluded from the last  symbols prior to the  symbol in slot . The  resulting set of symbols includes a number of symbols that is denoted as . 
The UE is configured the indication granularity for the set of PRBs and for the set of symbols by higher layer parameter INT-TF-unit. 




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-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.



4. Conclusion
In this contribution, we discuss pre-emption indication design for downlink. Our observations and proposals are as follows:
Proposal 1: For each indication field, the time duration of its reference DL resource is equal to the monitoring periodicity of pre-emption indication in absolute time manner. 
Proposal 2: For pre-emption indication fields of different serving cells, the frequency region of reference DL resource is configured by high layer. 
Proposal 3: For each pre-emption indication field, the indication granularity for the set of PRBs and for the set of symbols denoted by INT-TF-unit can be independently configured. 

5. Reference
RAN1 chairman’s notes, RAN1#91 meeting.
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