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1. Introduction

In this contribution, we provide some proposals and text proposals to further clarify some remaining issues of search space, PDCCH monitoring and DCI format size and so on.

2. Search Space

The search space generation in 38.213 is further updated after last meeting, assuming no RRC impact. RAN2 also conclude solutions without ASN.1 change.
-------------------------------------Current specification description in 38.213 section 10.1----------------------------------
	For a search space set 
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 associated with CORESET , the CCE indexes for aggregation level 
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 for an active DL BWP of a serving cell corresponding to carrier indicator field value 
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for any CSS, 
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for a USS, 
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 is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS, 
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 is the number of PDCCH candidates the UE is configured to monitor for aggregation level 
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 of a search space set 
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 for a serving cell corresponding to 
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for any CSS, 
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for a USS, 
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 values for a CCE aggregation level 
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 of search space set 
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Current search space generation is will locate candidates for scheduled cell in case of cross-carrier scheduling. It is understood that the candidates mapping will follow the CORESET 
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 in the scheduling cell and result in a unified mapping among candidates scheduling different serving cell. Thus, only the nrofCandidates configured for search space set
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 in the scheduling cell will be used in the search space
[image: image37.wmf]s

 generation in the scheduling cell. Other parameters of search space set
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 will be only from the scheduling cell. In general, the search space can work well by proper configuration, regardless if the search space set
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 on scheduled cell is in activated BWP or not.

Since the CORESET 
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 in the search space generation is for scheduling cell, the other related parameters for CORESET will also be from scheduling cell.

With the current specification the mechanism in RAN1 is complete. Some descriptions may need to be changed in RRC.
3. DCI format size

In previous meeting, it was agree that:

· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by

· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP

· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 

· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP

However, the current specification only capture the condition as “
the total number of different DCI sizes configured to monitor is no more than 4 for the cell” and “the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3”. There was no clear definition for what are the configured DCI sizes. 

In going back to RAN1 #92bis meeting, there are offline summary [2] defined in a table. Based on this we have the following table can be used for “configured DCI sizes”. 

Table 2.1: DCI sizes.

	DCI format
	USS or CSS
	Active BWP

	
	
	Initial BWP/CORESET#0
	Default
	“wide”

	0-0/1-0
	CSS
	Size A0

	0-0/1-0
	USS
	
	Size A1
	Size A2

	0-1
	USS
	Size B0
	Size B1
	Size B2

	1-1
	USS
	Size C0
	Size C1
	Size C2

	2-0
	CSS
	Size D (up to 128 bits)

	2-1
	CSS
	Size E (up to 126 bits)

	2-2
	CSS
	Size A0

	2-3
	CSS
	


Note that for 2-2 and 2-3, we should not count them as separated configured DCI sizes. They are unconditionally padding to 1-0 in CSS. The configured sizes are matter only in 1 BWP. Thus, we don’t need to distinguish between A1 to A2 for simplicity.

That kind of DCI size tables are not concluded in meeting conclusion. We propose to categorize the configured DCI as: Configured size A(0-0/1-0 in CSS, 0-0/1-0 in USS, 2-2/2-3
in CSS), Configured size B(0-1 in USS), Configured size C(1-1
in USS), Configured size D(2-0
in CSS) and Configured size E(2-1 in CSS).

As long as the configured sizes are clear, the following size determination will be unambiguous. Those high-lighten part with blue is more clear.

-------------------------------------Current specification description in 38.212 section 7.3.1----------------------------------
	7.3.1.1.1
Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

-
Identifier for DCI formats – 1 bit

-
The value of this bit field is always set to 0, indicating an UL DCI format
-
Frequency domain resource assignment – 
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 is the size of the active UL bandwidth part in case DCI format 0_0 is monitored in the UE specific search space and satisfying
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
-
otherwise, 
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If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, zeros shall be appended to the DCI format 0_0 until the payload size equals that of the DCI format 1_0.

If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource allocation field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0.
If DCI format 0_0 is monitored in UE specific search space and satisfies both of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 0_0 until the payload size equals that of the DCI format 1_0.

....

7.3.1.2.1
Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

-
Identifier for DCI formats – 1 bits
-
The value of this bit field is always set to 1, indicating a DL DCI format
-
Frequency domain resource assignment – 
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 is the size of the active DL bandwidth part in case DCI format 1_0 is monitored in the UE specific search space and satisfying
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
otherwise, 
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If DCI format 1_0 is monitored in UE specific search space and satisfies both of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 1_0 prior to padding is less than the payload size of the DCI format 0_0 monitored in UE specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size equals that of the DCI format 0_0.


If we don’t clarify the definition of configured DCI sizes, it unclear that how many sizes are means “configured” before any padding/truncation operation. It will be ambiguous if the number of configured DCI sizes changes after each padding/truncation operation.

After that definition, the order of execution among some statements describing DCI format size alignment can be done sequentially without clarification.
In addition, the current Format 1-0 in USS do not padding or truncate to 1-0 in USS. The following text should be added in the end of Format 1-0.

If DCI format 1_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 1_0 monitored in the UE specific search space prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 monitored in the UE specific search space until the payload size equals that of the DCI format 1_0 monitored in the common search space.
If DCI format 1_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 1_0 monitored in the UE specific search space prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bit-width of the frequency domain resource allocation field in the DCI format 1_0 monitored in the common search space is reduced by truncating the first few most significant bits such that the size of DCI format 1_0 monitored in the UE specific search space equals to the size of the DCI format 1_0 monitored in the common search space.
The corresponding CR is in attachment CR1.

4. PDCCH monitoring in the Type 3 CSS

In current specification of 38.213, the description for Type 3 CSS is shown as following:

	- a Type3-PDCCH common search space set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s); and


However, it is unclear when one UE needs to monitor C-RNTI in the Type 3 CSS. There are the following several possible understandings.

Understanding 1: UE monitor C-RNTI only when DCI format 0-0/1-0 is configured for the Type 3 CSS set.

Understanding 2: UE monitor C-RNTI if at least one of DCI formats with the same size as DCI format 0-0/1-0 is configured for Type 3 CSS.

Understanding 3: UE monitor C-RNTI regardless of which DCI formats are configured for Type 3 CSS.

MCS-C-RNTI and CS-RNTI can be considered in same way. In both understanding 1 and understanding 2, the number of BD/CCE for monitoring Type 3 CSS is not increased due to the detection for C-RNTI/MCS-C-RNTI/CS-RNTI. Here, we suggest that understanding 1 is adopted for one UE to monitor C-RNTI, MCS-C-RNTI, or CS-RNTI(s) in the Type 3 CSS. The following text should be added in the end of Format 1-0.
If a UE is provided a search space set by SearchSpace in a PDCCH-Config with searchSpaceType = common, and the UE is provided a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one the search space set in a slot only when DCI format 0_0 and DCI format 1_0 is configured in the search space set.
The corresponding CR is in attachment CR 2.

5. Conclusion

In this contribution, we present our further views on physical downlink control channel. In summary, we have the draft CRs in attachment for capturing.

Proposal 1: For cross-carrier scheduling, only the nrofCandidates of search space set
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 configured in scheduled cell will be used in the search space
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 generation in the scheduling cell. Other parameters of search space set
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 will be only from the scheduling cell. With the current specification the mechanism in RAN1 is complete. Some descriptions may need to be changed in RRC.
Proposal 2: In the current specification, it is unclear about for condition to count DCI format sizes and to align DCI sizes among different DCI formats. Therefore, we suggest that the text in attachment CR1 should be added into TR 38.212.

Proposal 3: It should be clarified when one UE needs to monitor USS DCI format 1-0/0-0 in the Type 3 CSS. Therefore, we suggest that the text in attachment CR2 should be added into TR 38.213.
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