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1 Introduction

In the RAN1#91 meeting, a WA was reached referring to the FDD aspects for SFI [1]. 
	Working assumption:

· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support

· The SFI for one FDD slot is configured with 2 entries in multi-slot configuration 

· Even slot is for DL BWP, and odd slot is for UL BWP

· Same mechanism can be applied to SUL case



In our view, the wording of this WA is not entirely correct and needs a revision. Furthermore, we give present other  considerations related to FDD SFI.
2 Problem 1 
2.1 Analysis
In the SFI configuration, one entry in a SFI-set is described as {SFI-index, slot-format-combination}, and the slot-format-combination can include one or multiple single-slot formats defined in Table 4.3.2-3[2].

Below, we give a short example how we understand the SFI configuration of a UE.

· A UE can be configured with one or more “Entries”.

· Each “Entry” contains one or more values. An “Entry” with just one value represents a single slot configuration and an “Entry” with multiple values represents a multi-slot configuration.
· The value(s) for each entry are taken from the SFI table in 38.211.

· The DCI points out one entry of the configured table. This entry is then valid until GC-PDCCH monitoring occasion. 

· In the example of Figure 1 below, the UE is configured with four different entries. The first two entries contain 2 values and the last two contain 4 values.
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Figure 1 – Example for SFI configuration. The UE is configured with 4 entries of different lengths
· The GC-DCI needs to distinguish between 4 different entries. This, the GC-DCI size of the DCI needs to be 2 bits.

· Assume that the GC-PDCCH monitoring periodicity is 8 slots and that the UE is operating in FDD mode with the SFI configuration from the example above. During the first DCI monitoring occasion, the DCI value is “00”. Thus, the first “Entry” is used. That means that all DL slots within the monitoring periodicity need to apply the slot format that corresponds to the value S1,1 and all UL slots within the monitoring periodicity need to apply the slot format that corresponds to the value S1,2. During the next DCI monitoring occasion, the DCI value “10” is detected. That means the third entry has to be used. For the DL slots, the values S3,1 and S3,3 are repeatedly applied and for the UL slots the values S3,2 and S3,4 are repeatedly applied.    
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Figure 2 – Dynamic SFI for FDD
With the understanding given above, one entry with multiple values is sufficient to represent the DL and UL SFI table. Of course, several entries can also be configured in order to get more flexibility so that the DCI can choose different configurations.
Proposal 1:  Modify the WA for FDD-SFI
· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support

· The SFI for one FDD slot is configured with 12 entry entries in multi-slot configuration 

· Even slot is for DL BWP, and odd slot is for UL BWP

· Same mechanism can be applied to SUL case
In our view, the multi-slot configuration to realize the FDD table(s) has drawbacks and should be discussed further.
· For FDD always at least two slots have to be configured. The RRC configuration becomes unnecessarily complex.  There is no need for an independent configuration of the FDD DL and UL tables. If not combining DL SFI and UL SFI, fewer entries are needed. For example, assume that following DL and UL formats are possible: 
· for DL FDD, possible candidate formats: {'14D', '10D4X', '12D2X'},

· for UL FDD, possible candidate formats: {'14U', '4X10U', '2X12U', '1X6U1X6U'} 

In order to include all DL and UL candidates, so 3*4=12 multi-slot entries are needed according to the WA, but if not combining DL and UL in the same entry, 3+4=7 entries are enough. If the UL/DL entries can be concluded from DL/UL entries, fewer entries are sufficient. In this example, 4 entries would be enough. According to current agreements the SFI field's location and length in the GC-PDCCH can be semi-statically configured. Fewer entries within the SFI table also mean a smaller DCI overhead. Using multi-slot SFI entries to achieve FDD SFI, will lead to a larger DCI overhead.

· If the upper length of a multi-slot SFI for TDD is N(e.g. N=8), using multi-slot SFI entries to achieve FDD SFI, the maximum length of FDD DL/UL is N/2 (e.g. 4). This gives less flexibility for FDD SFI compared to TDD.

· The number of slot format for DL and UL must always be the same if the current agreement is followed. The case where two different slot formats in DL are configured, but only one slot format for UL is impossible with the current WA. Another case where two different slot formats in DL are configured, but four different slot formats for UL is also impossible with the current WA.
If there are better choices for FDD SFI realization, this issue should be further discussed. But if the multi-slot SFI method has to be used, then the relationship between TDD entries and FDD entries can be defined as shown in the alternatives below:

· Alt1：Delete the entries only including single slot format, so the remaining entries including multiple slot formats should be the candidates for FDD SFI, as shown in Fig.3；
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Figure 3 - For Alt1, deleting single slot entries
· Alt2: In addition Alt1, further deleting should be executed, for the entries including multiple slot formats, and if one format containing both 'D' and 'U' , which entries should also be deleted, as shown in Fig.4; 
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Figure 4 - For Alt2, deleting single slot entries and even slot formats that contain both “D” and “U”
Based on Alt1 and Alt2, the FDD SFI table can be obtained. After the FDD SFI table has been determined, UE can use the FDD SFI table directly or indirectly. Here 'indirectly' refers to the special case that when the SFI indicates an unusable entry for FDD CC/BWP, e.g. indicating an entry with 'D' for the odd slot(s), then the UE will modify the slot format corresponding to the indicated entry, and use the modified slot format. For example, if the FDD SFI table contains an entry {3'D' 11'X' + 2'D' 12'X'}, and this entry was indicated to a pair of FDD CCs/BWPs, then the UE will change this entry from {3'D' 11'X' + 2'D' 12'X'} to {3'D' 11'X' + 12'X' 2'U'}, so that the UE can use the modified entry as FDD indication.
Proposal 2: Use pre-defined rules to create the FDD SFI UL and DL tables from TDD SFI table.
3 Conclusion
In this contribution we discussed the WA and propose a correction of its wording. Only one entry in multi-slot configuration is needed to realize the DL and UL tables for FDD. In addition we propose to generate the entries for FDD according to predefined rules from the TDD entries. 
Proposal 1:  Modify the WA for FDD-SFI

· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support

· The SFI for one FDD slot is configured with 12 entry entries in multi-slot configuration 

· Even slot is for DL BWP, and odd slot is for UL BWP

· Same mechanism can be applied to SUL case
Proposal 2: Use pre-defined rules to create the FDD SFI UL and DL tables from TDD SFI table.  
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