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In Rel-15 NR, for the slot format indication (SFI) carried on group-common PDCCH, a reference subcarrier spacing (SCS) is configured for the SFI for a serving cell, at the same time the SFI can be sent from another serving cell (possibly with a difference SCS). This causes some complication in the behaviour, which we will discuss in this contribution.
2	Interpretation of the SFI
Regarding the interpretation of SFI, 38.213 has the following specification text, e.g. for TDD:
	








For unpaired spectrum operation for a UE on a serving cell, the UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of  for each slot format in a combination of slot formats indicated by a SFI-index field in DCI format 2_0. The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active DL BWP and UL BWP pair with subcarrier spacing configuration of , it is . Each slot format in the combination of slot formats indicated by the SFI-index field in DCI format 2_0 is applicable to  consecutive slots in the active DL BWP and UL BWP pair where the first slot starts at a same time as a first slot for the reference subcarrier spacing configuration of  and each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration  .  



The specification uses the phrase “a first slot for the reference subcarrier spacing configuration”, which seems not clearly defined, as reference SCS is just a value that does not necessarily correspond to a real cell, so there are no slots defined. If we indeed assume a virtual cell that uses the reference SCS (as shown in Figure 1), the SFI is not necessarily received at the beginning of a slot on the virtual cell, because the timing depends on the scheduling cell search space configuration. In this example, SFI is received at the second half of a 15KHz slot. The current specification could be interpreted as the SFI would be applied starting from slot 0, as the beginning of slot 0 aligns with the a slot on the virtual cell with reference SCS. However this would not be possible, or the UE would not be able to take any action based on the info for the past slot(s).
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Figure 1 Illustration of the SFI timing w.r.t. the virtual cell with reference SCS and the SFI cell
One possible way to avoid this ambiguity in UE behavior is not to use the slot on this virtual cell as the reference. Instead, the SFI is applied starting from the slot when it is received (while the interpretation of the SFI is based on the reference SCS). However, this practically means that the gNB implementation should transmit SFI e.g. in slot 0, 2, 4 etc in Figure 1 in a practically meaningful scenario, because there is no use case where we would want the SFI to start with slot 1 while using 15KHz as the reference SCS. So the UE behaviour is simplified but we rely on gNB configuration to make sure it works properly.
Proposal 1: SFI is applied starting from the slot when SFI is received. (The text proposal is provided in the annex)
The other complication comes from the case when SFI is being cross-carrier scheduling. In this case, we have 3 SCSs: the SCS of the cell that SFI applies to (what we call “SFI cell” here), the SCS of the scheduling cell where SFI is transmitted, and the reference SCS. The reference SCS is used for interpretation of the SFI received. But the timing when SFI is received is determined by the SCS of the scheduling cell (together with the search space configuration). As illustrated in Figure 1, there can be two cases: (a) when the SCS of the scheduling cell is smaller than or equal to the SCS of the SFI cell; (b) when the SCS of the scheduling cell is larger than the SCS of the SFI cell. Currently we have no restriction on which slots SFI can be sent on the scheduling cell, as it follows the normal search space configuration with a periodicity and an offset. For case (a), it is not an issue as the SFI is always received at the beginning of a slot on the SFI cell, so it can be applied starting from that slot and so on. But for case (b), the SFI could be received at the middle of a slot on the SFI cell, as shown in the figure. Then we again have this question whether SFI can be applied starting from slot 0.
There was a desire to 
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Figure 2 Illustration of the SFI timing w.r.t. the scheduling cell and the SFI cell
Here is the behaviour for semi-statically configured DL measurement/reception and UL transmission in the specification. 
	If a UE is configured by higher layers a transmission of periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 indicating a subset of symbols from the set of symbols as downlink or flexible, then 
· the UE is not expected to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a control resource set where the UE detects the DCI format 2_0, after a number of symbols that is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214];
· the UE cancels the transmission in the remaining symbols of the slot.    
If a UE is configured by higher layers reception of CSI-RS or PDSCH in the set of symbols of the slot, the UE shall receive CSI-RS or PDSCH in the set of symbols of the slot only if the UE detects a DCI format 2_0 that indicates the set of symbols of the slot as downlink. 



With the current text, the UE would need to perform or cancel DL measurement/reception in a slot starting from the beginning of a slot even if the SFI comes at the later part of the slot (e.g. as in Figure 2(b)). If this is acceptable UE behaviour, then we do not need to change the text; otherwise, we could also add the restriction that the SCS of the scheduling cell should be smaller than or equal to the SCS of the SFI cell (i.e. case (a) only).
Proposal 2: Discuss if any restriction is needed for the relationship between the SCS of the scheduling cell and the SFI cell for the handling of RRC-configured DL measurement/reception.
For uplink, there is an ambiguity whether the definition of N2 is based on the numerology of the scheduling cell or the SFI cell. This is something that needs to be clarified. One possibility is to always follow N2 of the scheduling cell as the main processing is the PDCCH processing on the scheduling cell and presumably the cancellation on the SFI cell should take minimum time compared to actual PUSCH preparation. The conservative approach would be to follow the same principle as the PUSCH preparation time in case of cross-numerology scheduling, where the lower SCS is used.
Proposal 3: In case of SFI being cross-carrier scheduled in mixed numerology case, N2 in UL transmission cancellation is based on the lower SCS of the scheduling cell and the SFI cell. (The text proposal is provided in the annex)

3	Conclusion
In this contribution we have discussed some issues regarding the SFI timing and interpretation, and proposed the following:
Proposal 1: SFI is applied starting from the slot when SFI is received. (The text proposal is provided in the annex)
Proposal 2: Discuss if any restriction is needed for the relationship between the SCS of the scheduling cell and the SFI cell for the handling of RRC-configured DL measurement/reception.
Proposal 3: In case of SFI being cross-carrier scheduled in mixed numerology case, N2 in UL transmission cancellation is based on the lower SCS of the scheduling cell and the SFI cell. (The text proposal is provided in the annex)
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For unpaired spectrum operation for a UE on a serving cell, the UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of  for each slot format in a combination of slot formats indicated by a SFI-index field in DCI format 2_0. The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active DL BWP and UL BWP pair with subcarrier spacing configuration of , it is . Each slot format in the combination of slot formats indicated by the SFI-index field in DCI format 2_0 is applicable to  consecutive slots in the active DL BWP and UL BWP pair where the first slot is the slot in which SFI is receivedstarts at a same time as a first slot for the reference subcarrier spacing configuration of  and each downlink or flexible or uplink symbol for the reference subcarrier spacing configuration of  corresponds to  consecutive downlink or flexible or uplink symbols for the subcarrier spacing configuration  .  
….
If a UE is configured by higher layers a transmission of periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 indicating a subset of symbols from the set of symbols as downlink or flexible, then 
· the UE is not expected to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a control resource set where the UE detects the DCI format 2_0, after a number of symbols that is smaller than the PUSCH preparation time  N2 for the corresponding PUSCH timing capability [6, TS 38.214], where  is the minimum of the subcarrier spacing configuration of the active DL BWP of the serving cell carrying PDCCH DCI format 2_0 and  in case of non-SUL, or the minimum of the subcarrier spacing configuration of the active DL BWP of the serving cell carrying PDCCH DCI format 2_0 and  in case of SUL;
· the UE cancels the transmission in the remaining symbols of the slot.    
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