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1 Introduction
It has been agreed to support ECP for 60 kHz SCS, which has been captured into TS 38.211 as following [1].
	4.2
Numerologies

Multiple OFDM numerologies are supported as given by Table 4.2-1 where 
[image: image1.wmf]m

 and the cyclic prefix for a carrier bandwidth part are given by the higher-layer parameters DL-BWP-mu and DL-BWP-cp for the downlink and UL-BWP-mu and UL-BWP-cp for the uplink. 
Table 4.2-1: Supported transmission numerologies.
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For slot format indicated by GC-PDCCH, a reference SCS has been agreed to be included in UE-specific SFI table configuration [2]. 
	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


The slot formats specified in current TS 38.211 are all for NCP, then the issue of how to indicate the slot formats for a DL BWP or a UL BWP of a serving cell if the configured cyclic prefix is ECP needs to be resolved. In this contribution, we discuss how to indicate slot format for ECP and some text proposals are given as well.  
2 Discussion 
For one serving cell, more than one DL BWP or UL BWP can be configured for a UE and the corresponding configured numerologies can be different. To indicate the slot format for a DL BWP or a UL BWP of one serving cell, SFI carried by GC-PDCCH combined with a reference SCS which is not larger than any of the configured BWP as one reference slot format is used. Take an active DL BWP and UL BWP pair configured with 60 kHz SCS for example, if the configured cyclic prefix is NCP and the configured reference SCS is 30 kHz in Figure 1, where one symbol for 30 kHz SCS corresponds to two consecutive symbols for 60 kHz SCS. 
[image: image4.emf] 
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Figure 1 Ref-SCS  = 30 kHz for one BWP pair configured with 60 kHz SCS and NCP
However, if the configured cyclic prefix is ECP, time alignments between one symbol for NCP and two consecutive symbols for ECP cannot be guaranteed, in which case it is required to clearly specify how to determine the slot format for ECP as shown in Figure 2. 
[image: image5.emf] 
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Figure 2 Ref-SCS = 30 kHz for one BWP pair configured with 60 kHz SCS and ECP
For simplicity, it is required to define slot format for ECP and use it for ECP to indicate the slot format for a DL BWP or a UL BWP if the configured cyclic prefix is ECP.
To facilitate the design of such a slot format table for ECP, some slot formats for ECP can be obtained by removing two symbols from the slot formats for NCP, which have been specified in Table 4.3.2-3 in TS 38.211. Some following rules can be given as reference. 
Alt 1: The two symbols are selected from the symbols of the same type with the most number within the 14 symbols. 
For example, some slot formats for ECP in Table 1 can be obtained from entry 0~4 in Table 4.3.2-3 in TS 38.211.
For slot formats in entry 46~ 53 which consist of two same half slots, one symbol is selected from the first half slot and the other one is from the second half slot to guarantee the symmetry, e.g., entry 46~48 in Table 1. 
Table 1 Slot formats for ECP based on Alt 1 
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	0
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	1
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	2
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	3
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X

	4
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	46
	D
	D
	D
	D
	X
	U
	D
	D
	D
	D
	X
	U

	47
	D
	D
	X
	U
	U
	U
	D
	D
	X
	U
	U
	U

	48
	D
	X
	U
	U
	U
	U
	D
	X
	U
	U
	U
	U

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…


Alt 2: The first one is selected from the symbols of the same type with the most number within 14 symbols, and then the second one is selected from the symbols of the same type with the most number within the remaining 13 symbols. 
For example, some slot formats for ECP in Table 2 can be obtained from entry 44~45 in Table 4.3.2-3 in TS 38.211. Obviously, most slot formats for ECP obtained by Alt2 are common to those obtained by Alt1.
Table 2 Slot formats for ECP based on Alt 2
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	44
	D
	D
	D
	D
	D
	X
	X
	X
	X
	X
	U
	U

	45
	D
	D
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…


Alt 3: The table of slot format for ECP can be obtained by removing the last two columns of the table of slot format for NCP while dropping some invalid slot formats. 
For example, some slot formats for ECP in Table 1 can be obtained from entry 33~36 in Table 4.3.2-3 in TS 38.211.
Table 3 Slot formats for ECP based on Alt 3
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	33
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X

	34
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	35
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	36
	D
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…


Proposal: Slot format for ECP can be obtained by removing two symbols from the slot format for NCP specified in TS 38.211 by the following rules, and Alt1 is preferred. 
Alt1: The two symbols are from the symbols of the same type with the most number within 14 symbols.
Alt2: One is from the symbols of the same type with the most number within 14 symbols, and the other is from the symbols of the same type with the most number within the remaining 13 symbols.
Alt3: The two symbols are the last two symbols of the slot format. 
According to the discussion above, some text proposals based on the slot formats for ECP obtained by Alt1 are given as well. 
3 Text Proposals in TS 38.211
--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
4.3.2
Slots

For subcarrier spacing configuration 
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, slots are numbered 
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 consecutive OFDM symbols in a slot where 
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 depends on the cyclic prefix as given by Tables 4.3.2-1 and 4.3.2-2. The start of slot 
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 in a subframe is aligned in time with the start of OFDM symbol 
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 in the same subframe.

OFDM symbols in a slot can be classified as 'downlink' (denoted 'D' in Table 4.3.2-3 and Table 4.3.2-4), 'flexible' (denoted 'X'), or 'uplink' (denoted 'U'). 

In a downlink slot, the UE shall assume that downlink transmissions only occur in 'downlink' or 'flexible' symbols.

In an uplink slot, the UE shall only transmit in 'uplink' or 'flexible' symbols.

Table 4.3.2-4: Slot formats for extended cyclic prefix
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	0
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	1
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	2
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	3
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X

	4
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X

	5
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X

	6
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X

	7
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X
	X

	8
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	9
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	10
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	11
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	12
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	13
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	14
	X
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U

	15
	X
	X
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U

	16
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	17
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	18
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X

	19
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	20
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	21
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U

	22
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	23
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	24
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	U
	U

	25
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	26
	D
	D
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	27
	D
	D
	D
	X
	X
	X
	X
	X
	X
	U
	U
	U

	28
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U

	29
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U

	30
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U

	31
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U
	U

	32
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U
	U

	33
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U
	U

	34
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	35
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	36
	D
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U

	37
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	38
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	39
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U

	40
	D
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	41
	D
	D
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U

	42
	D
	D
	D
	X
	X
	X
	U
	U
	U
	U
	U
	U

	43
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X
	U

	44
	D
	D
	D
	D
	X
	X
	X
	X
	X
	X
	U
	U

	45
	D
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U

	46
	D
	D
	D
	D
	X
	U
	D
	D
	D
	D
	X
	U

	47
	D
	D
	X
	U
	U
	U
	D
	D
	X
	U
	U
	U

	48
	D
	X
	U
	U
	U
	U
	D
	X
	U
	U
	U
	U

	49
	D
	D
	D
	X
	X
	U
	D
	D
	D
	X
	X
	U

	50
	D
	D
	X
	X
	U
	U
	D
	D
	X
	X
	U
	U

	51
	D
	X
	X
	U
	U
	U
	D
	X
	X
	U
	U
	U

	52
	D
	X
	X
	X
	X
	U 
	D
	X
	X
	X
	X
	U 

	53
	D
	D
	X
	X
	X
	U 
	D
	D
	X
	X
	X
	U 

	54
	X
	X
	X
	X
	X
	X
	D
	D
	D
	D
	D
	D

	55
	D
	D
	X
	X
	X
	U
	U
	U
	D
	D
	D
	D

	56-255
	Reserved


< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal ---------------------------------------------
4 Text Proposals in TS 38.213
--------------------------------------- Start of Text Proposal ----------------------------------------------
11.1.1
UE procedure for determining slot format
< Unchanged parts are omitted >
A DCI format 2_0 indicates a slot format for each slot in a number of slots for a DL BWP or UL BWP of a serving cell. The indication is by mapping a value of a SFI-index field in DCI format 2_0 for the serving cell to a combination of slot formats for the number of slots as provided by higher layer parameter slot-format-combination. The mapping between values of the SFI-index field and combinations of slot formats is provided by higher layer parameter slot-format-combination-index. A slot format is identified by a corresponding index in Table 4.3.2-3 [4, TS 38.211] if it is for NCP or a slot format is identified by a corresponding index in Table 4.3.2-4 [4, TS 38.211] if it is for ECP. 
For unpaired spectrum operation on a serving cell, a UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of 
[image: image13.wmf]SFI
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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 
[image: image14.wmf]SFI
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 so that for an active DL BWP and UL BWP pair with subcarrier spacing configuration of 
[image: image15.wmf]m

, it is 
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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 
[image: image18.wmf]SFI
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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 
[image: image21.wmf] UL

SFI,

DL

 

SFI,

m

m

³

, the first 
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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. If 
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, the first value for the combination of slot formats is applicable to the reference DL BWP and the next 
[image: image24.wmf])

(

DL

 

SFI,

 UL

SFI,

2

m

m

-

 values are applicable to the reference UL BWP. 

< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal ---------------------------------------------
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