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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 and DCI format size.
2 Search space

2.1 Hashing function generating search space
In the current specification of 38.213, hashing function generating search space is as following.
-------------------------------------Current specification description in 38.213 section 10.1----------------------------------
	For a search space set 

[image: image1.wmf]s

 associated with control resource set , the CCE indexes for aggregation level 
[image: image3.wmf]L

 corresponding to PDCCH candidate 
[image: image4.wmf]CI

n

s

m

,

 of the search space set in slot 
[image: image5.wmf]m

s,f

n

 for a serving cell corresponding to carrier indicator field value 
[image: image6.wmf]CI

n

 are given by 


[image: image7.wmf]ë

û

i

L

N

n

M

L

N

m

Y

L

p

CI

L

s

p

p

n

s

n

p

CI

+

ï

þ

ï

ý

ü

ï

î

ï

í

ì

÷

÷

ø

ö

ç

ç

è

æ

+

ú

ú

û

ú

ê

ê

ë

ê

×

×

+

×

,

CCE

)

(

max

,

,

,

CCE

,

,

mod

f

s,

m


...


[image: image8.wmf]p

N

,

CCE

 is the number of CCEs, numbered from 0 to 
[image: image9.wmf]1

,

CCE

-

p

N

, in control resource set 
[image: image10.wmf]p

; 


[image: image11.wmf]CI

n

 is the carrier indicator field value if the UE is configured with a carrier indicator field by higher layer parameter CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any common search space, 
[image: image12.wmf]0

=

CI

n

;


[image: image13.wmf]1

...,

,

0

)

(

,

,

,

-

=

L

n

s

p

n

s

CI

CI

M

m

, where 
[image: image14.wmf])

(

,

,

L

n

s

p

CI

M

 is the number of PDCCH candidates the UE is configured to monitor for aggregation level 
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for any common search space, 
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for a UE-specific search space, 
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According to the above description, when the number of PDCCH candidates [image: image25.wmf])
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 PDCCH candidates  will located in the CORESET p in the scheduling cell, and be used to schedule PDSCH of the serving cell corresponding to 
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To clarify above issue, for cross-carrier scheduling, we have TP1:
-------------------------------------Text Proposal for 38.213 section 10.1----------------------------------
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for any common search space, 
[image: image54.wmf])

(

0

,

,

)

(

max

,

,

L

s

p

L

s

p

M

M

=

; 

for a UE-specific search space, 
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The first change is to make it clear that search space set means set 
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 configured in the serving cell. The second change is to not imply control resource p should associate with set 
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 in every serving cell.
2.2 Definition for PDCCH monitoring case

We have PDCCH monitoring cases as following:

-------------------------------------Current specification description in 38.213 section 10.1----------------------------------
	Agreements(93 meeting):

· Clarify the agreements at RAN1#91 as follows:

· Case 1: PDCCH monitoring of all SS sets that are monitored in a slot occurs within 3 consecutive OFDM symbols that have fixed positions in each slot 
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot

· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot

· For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot

· Case 2: PDCCH monitoring other than Case 1
· Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot


In the current specification of 38.213, the PDCCH monitoring occasions for Type0/0A/2 common search space set may not be within three consecutive symbols. Therefore, we suggest that PDCCH monitoring Case 1-1/1-2/2 differentiation is not applied in Type0/0A/2 common search space set. For PDCCH monitoring Case 1-1/1-2, the PDCCH monitoring occasions for Type0/0A/2 common search space set are not limited to the three consecutive symbols in one slot.
Proposal1: PDCCH monitoring Case 1-1/1-2/2 is defined in same way as for Type0/0A/2 common search space set: PDCCH monitoring is not limited to three OFDM symbols at the beginning of a slot.
3 DCI format size
In current specification of 38.212, Configuration for PDCCH-ConfigCommon and PDCCH-Config is shown as following:

-------------------------------------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 new-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 monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot 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 monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot 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 monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot 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 monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot 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 new-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 monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot 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 monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot 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.



In the current specification of 38.212, there are some statements that describing alignment among different DCI format size, and the different execution order among these statements will result in different result of DCI format size alignment. However, execution order among these statements is not specified in the current specification. Therefore, we suggest that the order of execution among these statements should be clarified.

For the two places describing DCI format size alignment highlighted with yellow and green, we understand that it should first perform the yellow-highlighted operation and then execute green-highlighted statements corresponding to the four ‘if’ sentences. However, the current specification does not clarify that. The yellow parts go first.

Among the four ‘if’ sentences highlighted with green, one understanding would be that four are performed sequentially. In this way, at most two if sentences are executed. Another understanding is that only one of the four ‘if’ sentences is performed, since the conditions of the four ‘if’ statements are mutually exclusive. To achieve this, it would be better to state in ways of if-else.
In addition, such as the blue highlighted statement, needs to be decided with on the total number of different DCI sizes and the total number of different DCI sizes with C-RNTI. How to count DCI format sizes will affect validate those statement. However, in the current specification, it is not clear about how to count DCI format sizes. For example, the DCI format sizes between USS format 0-0 and USS format 1-0 are not aligned before the four ‘if’ sentences is executed. We list the table of DCI sizes, shown in Appendix. It is from RAN1 #92 meeting summary of DCI content. We prefer to count USS format 0-0 and USS format 1-0 as one DCI size. Similarly, we prefer to clarify that CSS format 0-0/1-0/2-0/2-1 is counted as one DCI format size.

Proposal 2: The order of execution among some statements describing DCI format size alignment should be clarified.

Proposal 3: In current specification of 38.213, it is not clear about how to count DCI format sizes. It should clarify that USS format 0-0/1-0 is counted as one DCI format size，and CSS format 0-0/1-0/2-0/2-1 is counted as another DCI format size.
4 Pcell monitoring CSS
	Agreements: #91
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.

· In Rel.15, 

· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only

· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only

……


RAN1 #91 meeting, we agree that type0/0A/2 PDCCH common search space set exist only in MCG. We have TP2:
-------------------------------------------Text Proposal for section 10 in TS38.213 -------------------------------------

	10
UE procedure for receiving control information

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG, other than Type0/0A/2 PDCCH common search space set.

...


5 Issues on slot configuration and rate matching
In companion contribution [4], we give some analysis on the slot configuration and related rate matching issues. As a simplified fix of the spec., we give a TP3 to align the previous agreements:

-----------Text Proposal--------

38.213 Section 11.1

	11.1 Slot configuration

<Omitted>

-
If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 

-
the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot, or
-
the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 and the last symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. 
Otherwise, the UE  only receive the PDCCH, or the PDSCH, or the CSI-RS in symbols of the set of symbols of the slot before the N2 symbols after the last symbol of a control resource set where the UE detects the DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3.
-
If the UE is configured by higher layers to transmit a periodic SRS, or a PUCCH, or a PUSCH, or a PRACH in the set of symbols in the slot, the UE transmits the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot if 

-
the UE does not detect a DCI format 1_0, DCI format 1_1, or DCI format 0_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot, or 

-
the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 1_0, DCI format 1_1, or DCI format 0_1 and the last symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability. 
Otherwise, the UE only transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols of the set of symbols of the slot before the N2 symbols after the last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1.

<Omitted>


-----------End of Text Proposal--------
Also in the [4], we analyze and further propose to clarify the UL DL transmission behavior to avoid UE duplex problem. The following proposals would be further base on TP3.
Proposal 4: When the RRC configured UL transmission which starts before N2 conflicts with DCI scheduled PDSCH/CSI-RS, the gNB can cancel the conflicting part of DCI scheduled PDSCH/CSI-RS transmission and transmit PDSCH/CSI-RS in the remaining part by rate matching.

Proposal 5: When the RRC configured DL reception which starts before N2 conflicts with DCI scheduled PUSCH/SRS, UE can cancel the conflicting part of DCI scheduled PUSCH/SRS transmission and transmit this PUSCH/SRS in the remaining part by rate matching.

6 Conclusion

In this contribution, we provide some views on remaining issues of search space and DCI format size as follows.
TP1:
-------------------------------------Text Proposal for 38.213 section 10.1----------------------------------
	For a search space set 
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for a UE-specific search space, 
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Proposal1: PDCCH monitoring Case 1-1/1-2/2 is defined in same way as for Type0/0A/2 common search space set: PDCCH monitoring is not limited to three OFDM symbols at the beginning of a slot.
Proposal 2: The order of execution among some statements describing DCI format size alignment should be clarified.

Proposal 3: In current specification of 38.213, it is not clear about how to count DCI format sizes. It should clarify that USS format 0-0/1-0 is counted as one DCI format size，and CSS format 0-0/1-0/2-0/2-1 is counted as another DCI format size.
TP2:
-------------------------------------------Text Proposal for section 10 in TS38.213 -------------------------------------

	10
UE procedure for receiving control information

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG, other than Type0/0A/2 PDCCH common search space set.

...


TP3:

-----------Text Proposal--------

38.213 Section 11.1

	11.1 Slot configuration

<Omitted>

-
If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 

-
the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot, or
-
the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 and the last symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. 
Otherwise, the UE  only receive the PDCCH, or the PDSCH, or the CSI-RS in symbols of the set of symbols of the slot before the N2 symbols after the last symbol of a control resource set where the UE detects the DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3.
-
If the UE is configured by higher layers to transmit a periodic SRS, or a PUCCH, or a PUSCH, or a PRACH in the set of symbols in the slot, the UE transmits the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot if 

-
the UE does not detect a DCI format 1_0, DCI format 1_1, or DCI format 0_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot, or 

-
the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 1_0, DCI format 1_1, or DCI format 0_1 and the last symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability. 
Otherwise, the UE only transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols of the set of symbols of the slot before the N2 symbols after the last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1.

<Omitted>


-----------End of Text Proposal--------
Proposal 4: When the RRC configured UL transmission which starts before N2 conflicts with DCI scheduled PDSCH/CSI-RS, the gNB can cancel the conflicting part of DCI scheduled PDSCH/CSI-RS transmission and transmit PDSCH/CSI-RS in the remaining part by rate matching.

Proposal 5: When the RRC configured DL reception which starts before N2 conflicts with DCI scheduled PUSCH/SRS, UE can cancel the conflicting part of DCI scheduled PUSCH/SRS transmission and transmit this PUSCH/SRS in the remaining part by rate matching.
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Appendix

Table 1. Alignment among different DCI formats 
	DCI format
	Size

	
	1
	2
	3
	4 
(active BWP)
	5 
(active BWP)
	6 
(active BWP)

	0-0
	CSS
	
	
	CSS, USS
	
	

	0-1
	
	
	
	
	USS
	

	1-0
	CSS
	
	
	CSS, USS
	
	

	1-1
	
	
	
	
	
	USS

	2-0
	
	CSS
	
	
	
	

	2-1
	
	
	CSS
	
	
	

	2-2
	CSS
	
	
	
	
	

	2-3
	CSS
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_1234567914.unknown

_1234567917.unknown

_1234567948.unknown

_1234567950.unknown

_1234567951.unknown

_1234567952.unknown

_1234567949.unknown

_1234567947.unknown

_1234567915.unknown

_1234567916.unknown

_1234567897.unknown

_1234567901.unknown

_1234567905.unknown

_1234567909.unknown

_1234567911.unknown

_1234567912.unknown

_1234567913.unknown

_1234567910.unknown

_1234567907.unknown

_1234567908.unknown

_1234567906.unknown

_1234567903.unknown

_1234567904.unknown

_1234567902.unknown

_1234567899.unknown

_1234567900.unknown

_1234567898.unknown

_1234567893.unknown

_1234567895.unknown

_1234567896.unknown

_1234567894.unknown

_1234567891.unknown

_1234567892.unknown

_1234567890.unknown

