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1 Introduction

In the previous meetings, some agreements on group common PDCCH (GC-PDCCH) were reached, particularly in reference SCS and supporting dynamic SFI in FDD and SUL [1]. 
	Agreements:

· Explicitly add reference SCS field in UE-specific SFI table configuration

· The UE does not expect the reference SCS to have larger SCS than any of the configured BWP the GC-PDCCH is configured for

· The reference SCS is UE-specifically configured per BWP per cell (new RRC parameter)

· For FR1: 15kHz/30kHz/60kHz

· For FR2: 60kHz/120kHz

Agreements:

Confirm the following working assumption with updates:

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

· RRC configures reference SCS for DL BWP and reference SCS for UL BWP (new RRC parameters)

· The SFI for one FDD slot is configured with multiple values when configuring the slot format for one slot in each entry in the UE-specific SFI table 

· If the DL and UL reference SCSs are the same, for each pair of values in the configuration for an SFI entry, even location value is for DL BWP, and odd location value is for UL BWP

· If DL reference SCS is higher than the UL reference SCS, K is the SCS ratio between DL reference SCS and UL reference SCS (K>1), use a (K+1) values for the SFI configuration for each reference UL slot (or K DL reference slots), with the first K values in the (K+1) values being the SFI for the K DL reference slots, and the last value for the one UL reference slot

· If DL reference SCS is lower than the UL reference SCS, K is the SCS ratio between UL reference SCS and DL reference SCS (K>1), use a (K+1) values for the SFI configuration for each DL reference slot (or K UL reference slots), with the first value in the (K+1) values being the SFI for the DL reference slot, and the last K values for the K UL reference slots

· Same mechanism can be applied to SUL case

· For TDD non-SUL carrier

· RRC configures reference SCS for non-SUL carrier and reference SCS for SUL carrier (new RRC parameter)

· K is the SCS ratio between non-SUL reference SCS and SUL reference SCS (K>=1), use a (K+1) values for the SFI configuration for each SUL reference slot (or K non-SUL reference slots), with the first K values in the (K+1) values being the SFI for the K reference slots in non-SUL carrier, and the last value for the one reference slot of the SUL carrier


However, the above agreement on SFI for SUL is not captured in the current specification. In this contribution, how to capture the agreement on dynamic SFI indication for SUL case in TS 38.213 is discussed and the corresponding text proposal is provided.
2 Discussion
It has been agreed that same mechanism of FDD can be applied to SUL case. For non-SUL carrier and SUL carrier of the same cell, two reference SCS will be configured respectively. Also, for each carrier, the reference SCS should be smaller or equal to the minimum SCS of the configured BWP the GC-PDCCH is configured for. An example is given in Figure 1. It is assumed that the reference SCS for TDD carrier (SFI-scs) is 30 kHz and the reference SCS for SUL carrier (SFI-scs2) is 15 kHz, but the actual SCS of TDD carrier and SUL carrier are 60 kHz and 15 kHz, respectively.

[image: image1]
Figure 1 Example for SFI indication in TDD and FDD
As illustrated in Figure 1, since the ratio of SFI-scs to SFI-scs2 is 2:1, then the first 2 out of 3 values (i.e. F0 and F1) should be applied to TDD carrier, and the last 1 of the 3 values (i.e. F2) should be applied to SUL carrier. Moreover, since the ratio of SFI-scs to the actual SCS of the BWP in TDD is 1:2, then each of the indicated SFI will be applied to consecutive 2 slots in the TDD BWP. This is aligned with the FDD case, but has not been captured in current TS 38.213 yet. The corresponding text proposal are provided in Section 3.
In addition, according to Section 11.1.1 of [2], For the FDD case, if 
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 values for the combination of slot formats are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. According to the current agreement, the number of SFI values in a SFI combination entry may be more than (
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). However, it is not that clear about this aspect in the current specification. Thus some clarification is needed. Details of the corresponding text proposal are shown in Section 3.  
Based on the analysis above, we have the text proposals for TS 38.213 in Section 3.
3 Text Proposal for TS. 38.213
-------------------------------------------- Start of Text Proposal --------------------------------------------
11.1.1
 UE procedure for determining slot format
---------------------------------------- Unchanged parts are omitted ----------------------------------------
For unpaired spectrum operation on a serving cell, a UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of 
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 for each slot format in a combination of slot formats indicated by a SFI-index field in DCI format 2_0. A UE is expected to be provided with a reference subcarrier spacing configuration of 
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 so that for an active DL BWP and UL BWP pair with subcarrier spacing configuration of 
[image: image7.wmf]m

, it is 
[image: image8.wmf]SFI

m

m

³

. Each slot format in the combination of slot formats indicated by the SFI-index field in DCI format 2_0 is applicable to 
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 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 
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For paired spectrum operation on a serving cell, the SFI-index field in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference DL BWP and a combination of slot formats for a reference UL BWP of the serving cell. A UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of 
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 for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference DL BWP of the serving cell. The UE is provided by higher layer parameter SFI-scs2 a reference subcarrier spacing configuration of 
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 for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference UL BWP of the serving cell. If 
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, for each (
[image: image14.wmf]1

2

)

(

 UL

SFI,

DL

 

SFI,

+

-

m

m

) values, the first 
[image: image15.wmf])

(

 UL

SFI,

DL

 

SFI,

2

m

m

-

 values for the combination of slot formats are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. If 
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) values, the first value for the combination of slot formats is applicable to the reference DL BWP and the next 
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 values are applicable to the reference UL BWP. 

The UE is expected to be provided with a reference subcarrier spacing configuration of 
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 so that for an active DL BWP with subcarrier spacing configuration of 
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. The UE is expected to be provided with a reference subcarrier spacing configuration of 
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 so that for an active UL BWP with subcarrier spacing configuration of 
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. Each slot format for a combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference DL BWP is applicable to 
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 consecutive slots for the active DL BWP where the first slot starts at a same time as a first slot in the reference DL BWP. Each slot format for the combination of slot formats for the reference UL BWP is applicable to 
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 consecutive slots for the active UL BWP where the first slot starts at a same time as a first slot in the reference UL BWP.
For unpaired spectrum operation with SUL on a serving cell, the SFI-index field in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference non-SUL carrier and a combination of slot formats for a reference SUL carrier of the serving cell. A UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of 
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 for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL carrier of the serving cell. The UE is provided by higher layer parameter SFI-scs2 a reference subcarrier spacing configuration of 
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 for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference SUL carrier of the serving cell. For each (
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 values for the combination of slot formats are applicable to the reference non-SUL carrier and the next value is applicable to the reference SUL carrier. 
The UE is expected to be provided with a reference subcarrier spacing configuration of 
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 so that for an active non-SUL BWP with subcarrier spacing configuration of 
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. The UE is expected to be provided with a reference subcarrier spacing configuration of 
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 so that for an active SUL BWP with subcarrier spacing configuration of 
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. Each slot format for a combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL BWP is applicable to 
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 consecutive slots for the active non-SUL BWP where the first slot starts at a same time as a first slot in the reference non-SUL BWP. Each slot format for the combination of slot formats for the reference SUL BWP is applicable to 
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 consecutive slots for the active SUL BWP where the first slot starts at a same time as a first slot in the reference SUL BWP.
A reference subcarrier spacing configurations of 
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 is either 0, or 1, or 2 for frequency range 1 and is either 2 or 3 for frequency range 2.   
---------------------------------------- Unchanged parts are omitted ----------------------------------------

-------------------------------------------- Start of Text Proposal --------------------------------------------
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