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1 Introduction

On RAN1 #91 meeting, we have the following agreements achieved. 
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:

· 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.

The first agreement clarifies that the frequency region of the reference downlink resource is the active DL BWP which our understanding is the one in the slot and cell where PI is received. Considering BWP could be switched dynamically, the active BWP could be changed during the monitoring period of PI and that is why we have the second agreement to clarify that the PI should be discarded once this happens. This understanding is not precisely captured in the current standards and more details are discussed below. 

Additionally, an issue was raised in [1] that when multiple symbols from two slots are mapped to the same pre-emption bit, pre-emption in one slot may cause retransmissions in both slots. This issue is further discussed below.  
2 Discussion
Issue 1: active DL BWP changed during the monitoring period

PI is carried in a group common DCI and it could be received by multiple UEs. As discussed in [2], it may happen that multiple UEs read the same PI but active DL BWP of one or both of them has changed. Different UEs may interpret the PI with different BWPs which will result in incorrect indication of pre-emption. During the offline discussion, some companies commented that BWP does not change very frequently so this issue can be avoided by letting the UE to discard the PI when it happens. 
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Figure 1 Dynamically switched BWP
In the specs, PIs of multiple cells can be included in one DCI format 2_1, and one cell’s PI may be received in another cell. Additionally, the PI monitoring period could be as long as 4 slots and the active DL BWP could be changed during any of the 4 slots. Following the same principle of the above agreement, the PI should be discarded by the UE if active DL BWP is changed anytime in the monitoring period. 
--------------------------------------- Start of the text proposal ---------------------------------------
11.2
Interrupted 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 2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks. 

The set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes 
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 PRBs.  

If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot 
[image: image3.wmf]INT

T

m

×

, the set of symbols indicated by a field in DCI format 2_1 includes the last 
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  symbols prior to the first symbol of the control resource set in slot 
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 where 
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 is the value of higher layer parameter INT-monitoring-periodicity, 
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 is the number of symbols per slot, 
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is the subcarrier spacing configuration for a serving cell with mapping to a respective field in the DCI format 2_1, 
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 is the subcarrier spacing configuration of the DL BWP where the UE receives the PDCCH conveying the DCI format 2_1, and 
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 is a natural number. It is assumed that the active DL BWP of the serving cell of a field in DCI format 2_1 is not changed in all slots from 
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, otherwise this field should be discarded. 
------------------------------------------ End of text proposal ------------------------------------------
Issue 2: a symbol group spans two slots
For the issue raised in [1], it can be simply avoided by a two-step grouping procedure. In the following example, the PI monitoring period is 2 slots, there are 11 DL symbols in the first slot and 9 DL symbols in the second slot. The existing method of symbol grouping will have 1 bit (#5) corresponds to a symbol group which spans both slots and if pre-emption happens in symbol #10 of the first slot, the UE may assume the symbol #0 of the second slot is also pre-empted which may result in one unnecessary retransmission of the TB in the second slot. 
A method is proposed here to avoid a symbol group spanning two slots. The first step is to group all symbols into 14-(TINT -1) symbol groups by following exactly the specified method, where TINT -1 is the number of slot boundaries. The second step is to split the symbol group which spans two slots into two sub-symbol groups by the slot boundary; in the following example, symbol group #5 is the one that needs to be split. Finally, the sub-symbol groups are used to replace the corresponding symbol group; in the following example, symbol group #5 is replaced by its two sub-symbol groups. In this way, a number of, M, symbol groups can be obtained with no one spanning two slots, where M < 14. Unused bits can be reserved for future usage. 
[image: image13.jpg]sloti slot i+l
0(1/2|3|4|5(6|7|8]|9|10{11/12/13/0|1]|2|3|4(5|6|7|8|95|10/11]12|13

symbol groups X
after 1st step 0 il 2 3 y

symbol groups
after 2nd step 0 1 2 3 4 V.51 6]/ 7 8





Figure 2 Symbol regrouping for pre-emption indication
--------------------------------------- Start of the text proposal ---------------------------------------
11.2
Interrupted transmission indication 

…
If the value of INT-TF-unit is 0, 
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 symbol groups includes  symbols and then each symbol group that spans two slots is further split into two symbol groups by the slot boundary and these two symbol groups are used to replace the original symbol group. 14 bits of a field in DCI format 2_1 have a one-to-one mapping with 14 symbol groups


, 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-unit is 1, 
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 slots are first grouped into 

 symbol groups where each of the first 
symbol groups includes
  symbols, each of the last 
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 symbol groups includes  symbols and then each symbol group that spans two slots is further split into two symbol groups by the slot boundary and these two symbol groups are used to replace the original symbol group. 7 pairs of bits of a field in the DCI format 2_1 have a one-to-one mapping with 7 symbol groups


, a first bit in a pair of bits for a symbol group is applicable to the subset of 
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 PRBs, a second bit in the pair of bits for the symbol group is applicable to the subset of last 
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 PRBs from the set of 
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 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.

------------------------------------------ End of text proposal ------------------------------------------
3 Conclusions
Two issues were discussed in this contribution and based on the discussion we have the text proposals as in last section.    
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