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1 Introduction
In the RAN1 #90bis meetingg [1], FDD aspects for NR have been discussed and following agreements were made:
	Agreements:

· Same scheduling framework is supported for paired and non-paired spectra 

· Note: This applies to both slot based and non-slot (mini-slot) based scheduling

· Note: This includes that data transmission can be indicated with start symbol and duration

· Note: this also includes SFI

· Same HARQ framework is supported for paired and non-paired spectra

· Dynamic HARQ management is supported in the same way for both paired and non-paired spectra

· All PUCCH formats are supported for both paired and non-paired spectra

· Unless necessary, no intention to distinguish paired vs. non-paired spectra in the relevant specifications
Agreements:

· It is already possible to have an offset between DL and UL by using UL TA. 

· No additional specification impact is necessary

· Note: the finalizing the UL TA range of values will take into account the need of the offset
Conclusion:

· The UL carrier information is already in RMSI

No additional spec impact is necessary


In this contribution we discuss the SFI table design for FDD based on the design of TDD SFI table. We also give our view on the TA to achieve an UL/DL slot offset in FDD for low latency applications. 
2 TA for DL/UL offset
In RAN1#90b it has been discussed that in order support low latency services for FDD it would be useful to introduce a slot-offset of about half a slot between UL and DL. It was then further agreed that this slot offset can be included in the TA advance command. There are two options for the TA bit width. 

Option 1: The bit width of the TA is not changed. In this case the coverage of the low latency service that requires a DL/UL slot offset might be reduced. 

Option 2: The bit width of the TA can be increased with one bit in order to keep the same coverage also when a DL/UL slot offset is realized,
In our view low latency services in DL would require a short PUCCH in UL. The short PUCCH is coverage limited. Thus, the full range of the timing advance command would probably not be needed when the DL/UL slot offset shall be realized. From that perspective the bit width of the TA would not need to be extended. However, if one more bit in the TA command would be acceptable, then one would be on the safe side.

Conclusion: We are neutral on the issue whether the realization of a DL/UL slot offset with help of TA does require to increase the TA bit width with 1 bit or not.
3 SFI considerations for FDD

3.1 FDD SFI

It has been agreed that the SFI can be indicated in GC-PDCCH. The SFI indication allows for three different types, i.e. ‘Downlink’, ‘Uplink’ and ‘Unknown’. In TDD, one SFI table can include the following three types of SFI entries: zero switching point, one switching point and two switching points.
The potential functionalities of ‘Unknown’ in SFI include the following: 

· Dynamic resource reservation: If no scheduling DCI has been detected by the UE before the occurrence of the unknown resource, the UE does not need to perform a transmission or reception on the unknown resource. In this sense, the resource indication for unknown resources can be considered as a dynamic indication for reserve resources, which helps to provide more flexibility for the reserved resource indication. In addition, since the UE does not need to transmit or receive on these unknown OFDM symbols, power saving can be achieved.

· Dynamic DL/UL transmission operation: If the UE has successfully detected a scheduling DCI before the unknown resource, and the scheduling DCI schedules DL/UL transmission on the unknown resource, dynamic switching of DL/UL transmission on the unknown resource can be performed. This achieves a dynamic TDD operation. 

· GAP for DL to UL switching: If the UE is not indicated by DCI to transmit or receive on the unknown resource, the unknown resource in between DL and UL resources can mimic the functionality of a gap for the DL to UL switching.  

The firstly described functionality, the dynamic resource reservation, is also useful in FDD. In our view, ‘Unknown’ and either ‘Downlink’ or ‘Uplink’ should be indicated in the SFI for FDD. Thus, SFI is also needed for FDD. For FDD, one SFI table can include the following two types of entries:

Zero switching point entries:
· For DL FDD, 14 ‘Downlink’, 14 ‘Unknown’ can be candidate entries; 

· For UL FDD, 14 ‘Uplink’, 14 ‘Unknown’ can be candidate entries.

One switching point entries:
· For DL FDD, x ‘Downlink’+ (14-x) ‘Unknown’, x can be [1, 13], these can be candidate entries; 

· For UL FDD, (14-x) ‘Unknown’ + x ‘Uplink’, x can be [1, 13], these can be candidate entries.

3.2 Consideration of CA

In the RAN1# 90bis meeting, cross cell SFI indication has been agreed, the same SFI can be applicable to more than one cell, and different SFI fields in one GC-PDCCH can be applied to different cells. Different cells in CA can be TDD cells or FDD cells. For different cells, different SFI tables could be needed, because according to the analysis of the last section, the requirements for a TDD cell and a FDD cell are different. Thus, for CA, one or more SFI tables could be needed.

Comparing the possible entries of the FDD and TDD tables from the previous section, one FDD SFI table can be seen as a subset of a TDD SFI table. The SFI table for FDD can be derived by predefined rules from the SFI table for TDD. By doing so, it is not necessary to define new tables for FDD in case a UE operating in both FDD and TDD mode.  For example, the gNB can configure a TDD SFI table as follows:
Zero switching point entries:
· 14 ‘Downlink’
· 14 ‘Uplink’
· 14 ‘Unknown’
One switching point entries:
· 10 ‘Downlink’ + 4 ‘Unknown’
· 12 ‘Downlink’ + 2 ‘Unknown’
· 10 ‘Downlink’ + 1 ‘Unknown’ + 3 ‘Uplink’ 

· 4 ‘Unknown’ + 10 ‘Uplink’
· 1 ‘Unknown’ + 13 ‘Uplink’
Two switching point entries:
· (6 ‘Downlink’ + 1 ‘Unknown’) + (6 ‘Downlink’ + 1 ‘Unknown’)

· (5 ‘Downlink’ + 1 ‘Unknown’ + 1 ‘Uplink’) + (5 ‘Downlink’ + 1 ‘Unknown’ + 1 ‘Uplink’)

· (2 ‘Unknown’ + 5 ‘Uplink’) + (2 ‘Unknown’ + 5 ‘Uplink’) 

If a DL FDD SFI table is needed for the consideration of DL in a FDD cell, then our proposal is to derive this table according to pre-defined rules from the TDD table. The DL FDD table shall be based on the configured TDD SFI table by deleting all the two switching point entries, deleting the entries with ‘Uplink’ OFDM symbol(s) belonging to the zero switching point entries and to the one switching point entries.

With the example above for the configured TDD SFI table, the DL FDD SFI would be automatically obtained as:
Zero switching point entries:
· 14 ‘Downlink’
· 14 ‘Unknown’
One switching point entries:
· 10 ‘Downlink’ + 4 ‘Unknown’
· 12 ‘Downlink’ + 2 ‘Unknown’
So the SFI for the DL FDD cell can indicate one of the above FDD SFI entries. 
If a UL FDD SFI table is needed, it can be derived from the DL FDD SFI table with the following operations:, switching the ‘Downlink’ into ‘Uplink’, and perform a cyclic shift between the ‘Unknown’ and “Uplink” position. With the example from above, a UL FDD SFI table can be obtained as follows:

Zero switching point entries:
· 14 ‘Uplink’
· 14 ‘Unknown’
One switching point entries:
·  4 ‘Unknown’ + 10 ‘Uplink’ 

· 2 ‘Unknown’ + 12 ‘Uplink’ 

In our view, in order to reduce the gNB’s configuration complexity, only TDD SFI table should be configured for UEs, and based on the configured TDD SFI table, the FDD SFI tables can be obtained. 
Proposal 1: Only the TDD SFI table needs to be configured. The FDD SFI tables are derived according to pre-defined rules from the TDD SFI table.
4 Conclusion

In this contribution we discuss two aspects related to FDD: 

DL/UL sub-frame offset: As agreed before, if needed, the DL/UL sub-frame offset can be realized with the TA. We have a neutral view on whether or not the bit width of the TA needs to be increased for this purpose.

FDD SFI tables: In our view, if SFI tables shall be used for FDD, they can be derived according to pre-defined rules from the TDD table. We make the following proposal:

Proposal 1: Only the TDD SFI table needs to be configured. The FDD SFI tables are derived according to pre-defined rules from the TDD SFI table.
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