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Background
In RAN2#NR AH1807 meeting, the following agreement was made for NR [1].
	R2-1810638	Discussion on basic BWP operation	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core
…
Agreement
1	RAN2 specs will support both option 1 and option 2. 
FFS: Whether either have capability or IoT bits.
=>	Offline discussion to progress the FFS (Qualcomm, Offline discussion #36)
=>	Draft LS in R2-1810876 to RAN1 to provide the outcome of our discussion (Offline discussion #35, DOCOMO)
-	Update from offline #36: Most companies view that both options would be mandatory with capability bits
-	Qualcomm has strong concern about not have a capability or IoT bit.
=>	Both option 1 and option 2 will be supported as mandatory for the UE without capability bits.




In RAN1#92bis meeting, the following agreement was made for NR [2].
	Agreements:
· To confirm the following working assumption:
·  (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot




According to TS38.331 [1], it is clarified that the following two bandwidth for Initial DL BWP can be different.
· BW#X: A bandwidth configured by pdcchConfigSIB1 in MIB known as Initial active DL BWP
· BW#Y: A bandwidth configured by SIB1
[bookmark: _GoBack]
We discuss how to determine DCI format size based on the above assumption.
Discussion
Issues on DCI format in CSS
In the specification, DCI format size determination in CSS refers to the size of Initial DL BWP in RBs [3]. Considering the stand-alone operation, an idle UE is required to monitor DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS for SIB1 reception. Since the UE doesn’t know configuration of BW#Y, size of the DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS should be determined by BW#X, which corresponds to Initial active DL BWP for the idle UE.
Proposal 1: For idle UEs, size of DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
A connected UE is also required to monitor DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS for SIB1 reception at least during SI-window indicated by higher layer. UE states (i.e. RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED) is transparent to RAN1 specification. Thus, the same rule as the idle UE should be applied for the connected UE.
Proposal 2: For connected UEs, size of DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
Number of DCI format sizes to be monitored is limited by the agreement in [2]. If the size of the DCI format with SI-RNTI and RA-RNTI/TC-RNTI/P-RNTI is different, DCI size to be monitored per slot increases. Thus, we propose,
Proposal 3: Size of DCI format 1_0 with RA-RNTI/TC-RNTI/P-RNTI is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
For C-RNTI, increased number of blind decoding severely impacts UE implementation as well as number of DCI format sizes since Type0/Type0a/Type1/Type2 CSS is available for C-RNTI after the C-RNTI is acquired by the UE. The UE may be required to monitor two different DCI sizes (i.e. one for SI-RNTI/RA-RNTI/TC-RNTI/P-RNTI and another for C-RNTI) in each type of the CSS. To reduce the number of blind decoding by the UE, we propose,
Proposal 4: Size of DCI format 1_0 with C-RNTI in CSS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
Issues on DCI format 1_0 in USS
In the specification, DCI format size determination for DCI format 1_0 in USS refers to the size of Initial DL BWP in RBs if DCI size budget requirement is not satisfied to align the size of the DCI format 1_0 in USS with the size of the DCI format 1_0 in CSS [2, 3]. The intention to align the size of the DCI format 1_0 is to satisfy the DCI size budget requirement. Thus, the size of the DCI format 1_0 in USS should be aligned with the size of the DCI format 1_0 in CSS if the DCI size budget requirement is not satisfied.
Proposal 5: Size of DCI format 1_0 with C-RNTI in USS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB if at least one of the following is not satisfied:
· total number of different DCI sizes monitored per slot is no more than 4 for a cell
· total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

DCI format size determination for DCI format 1_0 in USS refers to size of Active DL BWP in RBs if the DCI size budget requirement is satisfied to enable scheduling whole bandwidth in the Active DL BWP. If the BWP#0 is active, the DCI format 1_0 in USS should be able to schedule larger bandwidth than Initial active DL BWP. Thus, we propose, 
Proposal 6: Active DL BWP refers to the bandwidth configured by SIB1 to determine size of DCI format 1_0 in USS if BWP#0 is active
Issues on DCI format 1_1
Frequency domain resource allocation field size determination for DCI format 1_1 refers to size of Active DL BWP in RBs. The motivation is same as the DCI format 1_0 in USS. Thus, the same principle as the DCI format 1_0 in USS can be adopted.
Proposal 7: Active DL BWP refers to the bandwidth configured by SIB1 to determine frequency domain resource allocation field size for DCI format 1_1 if BWP#0 is active
Remaining issues other than DCI format size determination
According to the agreement obtained in [2], at most 4 different DCI sizes can be monitored per slot by a UE. However, the current specification allows to monitor 5 different DCI sizes per slot if DCI format 0_0/1_0 in CSS, DCI format 0_0/1_0 in USS, DCI format 0_1, DCI format 1_1, DCI format 2_0 and DCI format 2_1 is configured to be monitored in a slot in a serving cell by the UE. In this case, size of DCI format 0_0/1_0 is aligned due to the fact that DCI size budget requirement is not satisfied. Still, the UE is required to monitor 5 different DCI sizes in the slot. Thus, we propose,
Proposal 8: It is clarified that a UE is not required to monitor more than 4 different DCI sizes per slot in a serving cell
Text proposal
According to the proposals above, we propose following text proposals on TS38.212V15.2.0 and TS38.213V15.2.0.
Proposal 9: Text proposal#1 is adopted
Proposal 10: Text proposal#2 is adopted

	Text proposal#1
--------- beginning of text proposal for TS 38.212
[bookmark: _Toc517077657]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 –  bits

-	 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,  is the size of the initial active DL bandwidth part.
-------- Unchanged contents are omitted
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 
-	Short Messages – [8] bits, according to Subclause x.x of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.

-	Frequency domain resource assignment – bits.  If only the short message is carried, this bit field is reserved.

-	 is the size of the initial active DL bandwidth part
-------- Unchanged contents are omitted
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of the initial active DL bandwidth part
-------- Unchanged contents are omitted
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of the initial active DL bandwidth part
-------- Unchanged contents are omitted
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment – bits

-	 is the size of the initial active DL bandwidth part
-------- Unchanged contents are omitted
--------- end of text proposal



	Text proposal#2
--------- beginning of text proposal for TS 38.213
10.1	UE procedure for determining physical downlink control channel assignment
-------- Unchanged contents are omitted
If a UE is configured with higher layer parameter CrossCarrierSchedulingConfig for a serving cell the carrier indicator field value corresponds to the value indicated by CrossCarrierSchedulingConfig.
For a DL BWP of a serving cell on which a UE monitors PDCCH candidates in a UE-specific search space, if the UE is not configured with a carrier indicator field, the UE monitors the PDCCH candidates without carrier indicator field. For a serving cell on which a UE monitors PDCCH candidates in a UE-specific search space, if a UE is configured with a carrier indicator field, the UE monitors the PDCCH candidates with carrier indicator field.
A UE is not expected to monitor PDCCH candidates on a DL BWP of a secondary cell if the UE is configured to monitor PDCCH candidates with carrier indicator field corresponding to that secondary cell in another serving cell. For the DL BWP of a serving cell on which the UE monitors PDCCH candidates, the UE monitors PDCCH candidates at least for the same serving cell.
A UE does not expect to be configured with more than 4 different DCI sizes to be monitored per slot in a serving cell.
-------- Unchanged contents are omitted
--------- end of text proposal




Conclusion
In this contribution, we have the following proposals:
Proposal 1: For idle UEs, size of DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
Proposal 2: For connected UEs, size of DCI format 1_0 with SI-RNTI in Type0-PDCCH CSS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
Proposal 3: Size of DCI format 1_0 with RA-RNTI/TC-RNTI/P-RNTI is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
Proposal 4: Size of DCI format 1_0 with C-RNTI in CSS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB
Proposal 5: Size of DCI format 1_0 with C-RNTI in USS is determined by Initial active DL BWP configured by pdcchConfigSIB1 in MIB if at least one of the following is not satisfied:
· total number of different DCI sizes monitored per slot is no more than 4 for a cell
· total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

Proposal 6: Active DL BWP refers to the bandwidth configured by SIB1 to determine size of DCI format 1_0 in USS if BWP#0 is active
Proposal 7: Active DL BWP refers to the bandwidth configured by SIB1 to determine frequency domain resource allocation field size for DCI format 1_1 if BWP#0 is active
Proposal 8: It is clarified that a UE is not required to monitor more than 4 different DCI sizes per slot in a serving cell
Proposal 9: Text proposal#1 is adopted
Proposal 10: Text proposal#2 is adopted
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