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Introduction
In the following, some questions relevant to 7.1.3.1.4 is provided based on the views expressed in the contributions (listed in the appendix) and the agreements and working assumptions from previous meetings (summarized below)
From RAN1 January AdHoc on NR:
Agreements:
For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (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
· Payload size for formats 0-1 and 1-1 may differ

From RAN1#92:
Agreements:
· DCI formats 0-0/1-0, 0-1, and 1-1 can have different sizes. 
· DCI formats 0-1 and 1-1 can be received in USS only. The size is determined by the active BWP.
Working assumption:
· 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
· FFS: how to meet the C-RNTI size and DCI size budget per slot
· align 0-1 and 1-1
· configure active BWP such that the DCI size is the same as of the initial BWP
· do not configure 0-1 and 1-1
· do not configure 0-0/1-0 in USS
· other are not precluded
· FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to


These agreements and working assumptions are illustrated in Table 2.1 where the DCI size for different DCI formats and search spaces are listed as a function of the currently active bandwidth part in the UE. The “initial” bandwidth part is obtained as part of the initial access. The “default” and “wide” bandwidth parts are the bandwidth parts the UE can switch between in case of bandwidth adaptation; in absence of bandwidth adaptation being configured the UE only uses the “default” bandwidth part.

[bookmark: _Ref509314781]Table 2.1: DCI sizes.
	DCI format
	USS or CSS
	Active BWP

	
	
	Initial
	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 F

	2-3
	CSS
	



In the following, some open issues related to DCI sizes and content are discussed, sometimes referring back to the table above. 
Summary
DCI size budget
At the January AdHoc the following working assumption was made:
· (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


As discussed in the introduction, this WA leads to a couple of not-yet-resolved follow-up questions which could be avoided if the DCI size budget is increased (e.g. all of A0, A1/A2, C0/C1/C2, D0/D1/D2 could be monitored with C-RNTI) but may have an impact on the UE implementation. Five companies are open to increase the DCI size budget from “3+1” to “4+1”, while three companies suggest keeping the “3+1” WA. 
Proposal: Discuss if the DCI size budget should be increased to “4+1” 
How to limit the number of DCI sizes with C-RNTI in USS
At RAN1#92, the following working assumption was made:
Working assumption:
· 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

For a CSS: there seems to be little support for modifying the WA and most companies seem comfortable with keeping it.
For a USS: DCI formats 0-0/1-0, 0-1, and 1-1 can all be used with C-RNTI (formats 0-0/1-0 can also be used with other RNTIs). As seen from the table, there can thus be up to 4 different DCI sizes with C-RNTI (A0/A1/B1/C1 in case of the default BWP is active and A0/A2/B2/C2 in case the “wide” BWP is active). If the WA of an “3+1” DCI size budget is kept, solutions how to spend the DCI size budget for USS is needed. Possible remedies brought up in the contributions include (several of these as well as others were mentioned offline at RAN1#92):
1. Allow sizes A1/A2 in the table above as long as the “3+1” budget is fulfilled. If the configuration is such that this is not possible, use size A0 for 0-0/1-0 in both CSS and USS, i.e., confirm the WA from RAN1#92 with the FFS removed:
· 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
· This option was favored by at least six companies.
2. Do not monitor DCI formats 0-0/1-0 with C-RNTI in USS, at least not when another BWP than the initial BWP is active. This will limit the usefulness of 0-0/1-0 for general scheduling.
· This option was proposed by two companies.
3. Mandate size-alignment of DCI formats 0-1 and 1-1 when the DCI size budget is violated, i.e., change the agreement “DCI formats 0-0/1-0, 0-1, and 1-1 can have different sizes.”
· Four companies proposed this option.
4. Do not allow configuration of DCI formats 0-0/1-0 in USS if the size budget is violated
· One company suggested this option.

One company commented that e.g. option 2 may imply that the DCI sizes to monitor may change from slot to slot while the understanding so far has been that the DCI size for a given DCI format is constant across slots unless the active BWP changes. Further discussion is needed if this understanding is to be changed.
Proposal: confirm the WA from RAN1#92 with the FFS removed:
· 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
Interpretation of RIV for DCI formats 0-0/1-0 with C-RNTI
As seen in the table in the introduction, a mechanism to convert a DCI format from one BWP size to another BWP size is required. At least for the CSS, and possibly for the USS, the size of 0-0/1-0 is defined by the initial BWP even if another (differently sized) BWP is active in the UE and to which the DCI should be applied. For DCI formats 0-0/1-0, only the frequency-domain resource allocation field differ between BWPs and resource-allocation type 1 is used (start/length encoded as a RIV).
Several companies proposed (variants of) the following procedure:
· Determine start (S) and length (L) from RIV based on the initial DL BWP (i.e. the BWP which was used to define the DCI size)
· Apply scaling such that S’=k1*S and L’=k2*L
· Apply S’ and L’ to the active BWP
Note that format 1C in LTE also uses scaling of S and L. The purpose of the scaling is to be able to address RBs across the whole (or at least a large part of the) active BWP (assuming the active BWP is larger than the initial BWP).
Regarding the scaling factors k1 and k2, not all proponents provided a proposal but k1=k2=floor(active BWP/initial BWP) was mentioned by several as possible non-unity scaling factor. Setting k1=k2=1 is possible but restricts the set of RBs possible to schedule in a BWP wider than the one used to define the resource allocation field.
Proposal: when applying DCI format 0-0/1-0 with C-RNTI and with a size defined by the initial DL BWP to an active BWP of a different size, the following procedure is used
· Determine start (S) and length (L) from RIV based on the initial BWP (i.e. the BWP which was used to define the DCI size)
· Apply scaling such that S’=k1*S and L’=k2*L
· k1=k2=max(1, floor(active BWP/initial BWP))
· Apply S’ and L’ to the active BWP

[bookmark: _GoBack]Interpretation of RIV for DCI formats 0-0/1-0 with “common” RNTIs
A DCI message received in the CSS and intended to schedule data for multiple UEs, i.e., a DCI message using a “common” RNTI such as P-RNTI, SI-RNTI, or RA-RNTI, must point to the same set of resource blocks for the PDSCH payload regardless of the BWP being active in the different UEs. Obviously there RBs must be within the region of the active BWP for a UE but different UEs can have differently sized active BWPs (e.g. due to BWP adaptation). 
Many companies brought up this issue and suggested that the set of RBs possible to address by a DCI format using a “common” RNTI is defined in relation to the COREST in which the UE detected the DCI rather than the BWP active in the UE. Expressed differently, RB 0 corresponds to the first RB in the CORESET, RB1 to the second RB in the CORESET, etc.
Proposal: For DCI formats 0-0/1-0 with P-RNTI, SI-RNTI, or RA-RNTI, the RB numbering is obtained from the CORESET in which the DCI was detected.
Size of DCI formats 2-0 and 2-1
DCI formats 2-0 (SFI) and 2-1 (preemption indicator) currently have individually configurable payload sizes in case they are used. Depending on the configuration, this may lead to exceeding the DCI size budget. Several proposals were made in the contributions how to handle the case when the size budget is exceeded, for example:
· 2-0 follows the configured size, 2-1 is size aligned with 2-0 or 0-0/1-0 in the initial or active BWP
· 2-0 or 2-1 is aligned with the closest DCI size
· Use the largest of the configured sizes for 2-0 and 2-1 as the size for both 2-0 and 2-1
· Align 2-0 and/or 2-1 with 0-0/1-0
· Pad 2-0 and/or 2-1 to match 0-0/1-0 if the configured value is smaller, otherwise use the configured value.
· Align 2-0 and/or 2-1 with the size of 2-2/2-3
It is worth noting that further refinement of the possibilities above may be needed to form a complete solution and that a solution is not essential for initial deployments of Rel-15.
Proposal: Further discussions needed (but address more urgent issues first)
Size of DCI formats 2-2 and 2-3
A large set of companies proposed to confirm the current working assumption:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP

Proposal: Confirm the working assumption “Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP”
SUL operation and size alignment
When a supplementary uplink is configured, the active BWP may have a different size depending on whether uplink transmission is to take place on the UL or SUL. Whether UL or SUL is used is not known until the DCI is decoded. At the same time, the DCI size depends on the active BWP for many DCI formats. One contribution brought up this issue and proposed to define the DCI size based on the largest of the active UL BWP and the active SUL BWP.
Proposal: When SUL is configured, and the DCI size is determined by the active BWP, the DCI size to monitor for a given DCI format is based on the largest DCI size of the active UL BWP and the active SUL BWP for the given DCI format.
DCI content for P-RNTI
The DCI content for DCI format 1-0 with P-RNTI is currently incomplete in the specification. Two companies have contributions related to this and one possible outcome is summarized in the table below.
Proposal: 
	Field
	Bits
	Comment

	Short Messages Indicator
	1
	Already captured in 38.212. Need to add interpretation.
0 = short message (8 bits defined by RAN2 + padding to meet the DCI size)
1 = paging message scheduled (following fields)

	In case of short message service

	Short message
	8
	Defined by RAN2

	Reserved bits
	
	To meet overall DCI size

	In case of paging message

	Frequency domain resource assignment
	[image: ]
	 

	Time domain resource assignment
	4
	Use default time allocation table

	VRB-to-PRB mapping
	1
	 

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM

	Reserved bits
	
	To meet overall DCI size



DCI content for SI-RNTI
The DCI content for DCI format 1-0 with SI-RNTI is currently incomplete in the specification. Two companies have contributions related to this. It is worth noting that the number of bits available may allow the SLIV, mapping type, and slot offset to be directly encoded thereby providing maximum flexibility and avoiding discussions on the entries in a default table. 
Proposal: Discuss whether SLIV/mapping type/slot offset should be directly encoded in the DCI or if a table should be used. A possibility without a table is given below.  
	Field
	Bits
	Comment

	Frequency domain resource assignment
	[image: ]
	

	Time domain resource assignment
	7
	Additional bits are available, making it possible to use 7 bits and directly encode the SLIV value and avoid discussions around predefined tables

	VRB-to-PRB mapping
	1
	

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	

	Time offset K0
	1 or 2 bits
	Number of slots from current PDCCH received slot to PUSCH

	Mapping type
	1
	Indicate if type A or type B is used for DMRS pattern. 

	Reserved bits
	
	To meet overall DCI size



DCI content for RA-RNTI
The content for the DCI with RA-RNTI has largely been agreed. Two open issues are: 
· The number of bits used for the time-domain allocation field. Note that there are several reserved bits available, making it possible to spend more bits on the time-domain resource allocation in a similar way as discussed for the SI-RNTI above.
· The redundancy version to use (since the RV field is agreed to be reserved)

Proposal:
· 4 bits is used for time-domain allocation field for RA-RNTI
· RV0 is used for transmissions using RA-RNTI
DCI content for TC-RNTI
The number of bits for the time-domain allocation field is not specified in 38.212. One company addressed this issue and proposed 4 bits.
The bit fields provided in the RAR need some further discussion (e.g. how to use the 4 bit MCS index in RAR while DCI uses 5 bits).
Proposal: 4 bits for time-domain resource allocation field for TC-RNTI
Number of valid DCIs per slot
How many valid DCI messages is a UE requires to handle? Clearly, there can be more than one valid DCI per slot, e.g. one for UL and one for DL. One proposal was that the UE shall support at least up to 4 valid DCIs per slot when UE does not support multi-TB capability and cross-carrier scheduling with mixed numerologies.
Proposal: Discuss.
BWP switching
Two contributions addressed aspects related to BWP switching. Most likely BWP switching is discussed to a greater extent under 7.1.3.4.1 and all BWP switching discussion should be taken jointly under one agenda item. Both contributions suggested to adopt the WA on padding/truncation. One of them preferred passing on the LSBs, the other one wanted to add the possibility for a null assignment.
Proposal: Discuss these contributions together with the BWP switching contributions under 7.1.3.4.1
Inter-spec alignment
One company brought up two issues related to cross-spec alignment (see section 2.1 of R1-1805180):
· Frequency hopping is configurable according to 38.331, hence no need to carry the FH bit in case FH is not configured.
· UL VRB-to-PRB mapping description is broken in 38.211 and there was no agreement to fix it in the same way as in the DL, hence no need for the VRB-to-PRB mapping bit in DCI format 0-1 and it should be made optional in the RRC specification.

Proposal:
[bookmark: _Toc510421830][bookmark: _Toc510519218][bookmark: _Toc510519357][bookmark: _Toc510519736][bookmark: _Toc510613082][bookmark: _Toc510778313][bookmark: _Toc510778450]Update section 7.3.1.1.2 of  38.212 to
-	VRB-to-PRB mapping – 0 or 1 bit
	-	0 bit if only resource allocation type 0 is configured or if PUSCH-tp=Enabled or if the higher-layer parameter VRB-to-PRB-interleaver is not provided;
	-	1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3.1.7 of [4, TS38.211].
-	Frequency hopping flag – 0 or 1 bit
	-	0 bit if only resource allocation type 0 is configured or if the higher-layer parameter Frequency-hopping-offsets-set is not provided;
	-	1 bit otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS38.214].
[bookmark: _Toc510421831][bookmark: _Toc510519219][bookmark: _Toc510519358][bookmark: _Toc510519737][bookmark: _Toc510613083][bookmark: _Toc510778314][bookmark: _Toc510778451]Suggest RAN2 to update PUSCH-Config in 38.331 to
	-- Interleaving unit configurable between 2 and 4 PRBs
	-- Corresponds to L1 parameter 'VRB-to-PRB-interleaver' (see 38.211, section 6.3.1.67)
	-- When the field is absent the UE performs non-interleaved VRB-to-PRB mapping
	vrb-ToPRB-Interleaver					ENUMERATED {n2, n4}	OPTIONAL,	-- Need S

Misc
Some less critical (?) issues mentioned by a single company.
· The CBGTI of a disabled CW can be used for DM-RS port indication when 2 CWs are configured but only one is enabled
· The number of DCI sizes is independent on whether SFI is received or not.
· Joint encoding of NDI and RV
· When padding is needed to align 0-0 and 1-0, start by increasing the frequency-domain resource allocation field of the smallest one to match to match the larger one, then apply padding if necessary

Appendix: Proposals in the summarized contributions
R1-1803707 (Huawei)
· Proposal 1: Confirm the following 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
· Proposal 2: Confirm the following working assumption:
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· Proposal 3:  To meet the DCI size budget, some of the DCI formats can be aligned based on restriction for fallback DCI with C-RNTI in CSS or predefined priority. 
· 


Proposal 4: For UE-specific fallback DCI with size determined by initial BWP, the RIV value can be obtained by multiplying the value of frequency RA field by parameter , then the RIV value is interpreted based on active BWP. The value of  could be  or N/M.  
· Proposal 5: For fallback DCI in CSS, the size of initial DL BWP is used as the BWP size for derivation of  and  from RIV;
· Proposal 6: For fallback DCI in CSS:
· For non-interleaved VRB-to-PRB mapping, the VRB 0 is mapped to the lowest-numbered PRB of the CORESET where the fallback DCI has been decoded by the UE;
· For Interleaved VRB-to-PRB mapping,
· the size of initial DL BWP is used as the BWP size in the interleaver formula;
· the PRB bundle 0 after the VRB-to-PRB interleaving is mapped to the PRB bundle which contains the lowest-numbered PRB of the CORESET where the fallback DCI has been decoded by the UE.
R1-1803753 (CATT)
· Observation: DCI format 0_0 payload size is always less than or equal to DCI format 1_0 payload size for the initial DL BWP of the PCell.  

· Proposal: remove conditions on the size of the active BWP currently captured for DCI format 0_0 in 38.212. A text proposal is provided in the Appendix.

· Proposal: when monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is determined by
· The initial DL BWP if monitored in a CSS associated with CORESET0
· The size of the active DL BWP if monitored in a search space associated with a UE-specific CORESET

· Proposal: DCI format 2_0 is configured with a unique payload size while DCI format 2_1 is matched to 2_0 or 0_0/1_0 in the initial or active DL BWP. 
R1-1803793 (ZTE)
· Proposal 1: For DCI size of DCI 0/1-0 in CSS, we prefer to use default BWP to determine it..
· Proposal 2: When C-RNTI DCI size budget is a concern, DCI 0/1-0 and DCI 0/1-1 are configured in CSS and USS respectively. 
· Proposal 3: UE interpret frequency-domain resource based on the active BWP, while the derivation from RIV value to frequency resource should be based on the BWP which DCI size is aligned with.
· Proposal 4: Reserved bits for CBGTI of disabled CW should be used for DMRS port indication when 2 CWs are configured by higher layer parameter and only one is enabled. 
R1-1803830 (vivo)
· Proposal 1: For the DCI sizes budget, consider the following alternatives
· Alt 1: At most 5 different DCI sizes are monitored by UE per slot and at most 4 different DCI sizes are monitored per C-RNTI per slot. 
· Alt 2: For formats 0_0 and 1_0 in USS, the sizes are given by the initial BWP.
· Proposal 2: In CSS, before padding, the size of DCI format 0_0 the size is given by initial UL BWP, while for format 1_0 the size is given by initial DL BWP. 
· Proposal 3: Whether to align the DCI size between format 0_1 and 1_1 can be configured via a dedicated RRC signaling or by reusing existing RRC signaling.
· Proposal 4: The size of DCI format 2_0 or 2_1 should align to the closest size of any other formats, including fall back or non-fallback DCI, or compact DCI (if supported).
· Proposal 5: In CSS configured in active BWP, the CORESET associated with the CSS is used to determine the RB numbering.
· Proposal 6: DCI format 1_0 should be reused for PDCCH order.
R1-1803941 (Fujitsu)
· Observation 1:  For DCI format 1_0 scrambled by RA-RNTI, P-RNTI, and SI-RNTI in a CSS, some benefits can be gained through specifying the reference scheduling start position as the PRB with lowest index in the corresponding CORESET, e.g. it can be decoupled from the currently active BWP without affecting the configuration of BWP and the scheduling of the non-fallback DCI.
· Observation 2: If the size of DCI format 1_0 is given by the initial DL BWP in CSS or USS, the mechanism of option 3 can also be used to ensure the robustness of BWP adaption procedure.
· Proposal 1: If a CSS is configured for a UE to detect DCI format 1_0, the reference scheduling start position is the PRB with lowest index in the corresponding CORESET.
· FFS: for USS depends on whether its DCI size is determined by initial DL BWP or current active BWP.
R1-1803965 (ITRI)
· Proposal 1: Confirm the working assumption
(working assumption) For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· Proposal 2: The current working assumption is modified as below:
(working assumption) 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, otherwise, the size is given by the initial DL BWP
· Proposal 3: The text proposals in frequency domain in Section 5.1.2.2, Section 5.1.2.2.2, Section 6.1.2.2 and Section 6.1.2.2.2 of TS 38.214 [2] are revised as follows
R1-1804033 (ASUSTEK)
· Proposal 1: Number of DCI format size per slot and per C-RNTI per slot is independent of indication of DCI format 2_0.
R1-1804045 (MediaTek)
· Proposal #1: Within a slot, when a UE is configured to monitor DCI format 0_0/1_0 in USS, DCI format 0_0/1_0 in CSS, and DCI format 1_0/1_1 in USS, the UE is not required to monitor DCI format 0_0/1_0 in USS in this slot.
· Proposal#2: In a slot, when the DCI size budget is exceeded and the UE is configured to monitor DCI format 2_0 and 2_1 with different configured payload sizes within this slot:
· The UE assumes the payload size used for decoding both DCI format 2_0 and 2_1 is the larger size between the configured payload sizes for DCI format 2_0 and 2_1 in this slot.
· Proposal #3: During BWP switching, option 3b or option 3c can be supported for interpretation of the DCI fields.
· Proposal #4: For frequency domain resource allocation, when the current BWP has a smaller bandwidth than the new BWP, zero bits should be padded in LSB to match the field size of the new BWP.
· Proposal#5: When receiving DCI format 1_0 in CSS in CORESET-0, UE assumes the bitfield of F-RA in DCI format 1_0 schedules PDSCH within the initial active DL BWP
· Observation #1: To ease the UE complexity on DCI content interpretation, we prefer Scenario #2-1. That is, the network only saves the common message overhead when the active DL BWP for UEs are fully overlapped in frequency and time.
R1-1804099 (CMCC)
· Proposal 1: In terms of the DCI size budget per C-RNTI per slot, we have the following two proposals:
· Modify the working assumption that at most 4 different DCI sizes can be monitored per C-RNTI per slot or 
· UE don’t monitor the format 0_0/1_0 in USS when it exceeds the DCI size budget per-RNTI per slot, even if format 0-0/1-0 is configured in USS.
· Proposal 2: Considering to increase the total DCI size budget per slot in previous working assumption to handle all possible DCI sizes. If not, following options could be considered: 1) the size of either format 2_0 or format 2_1 is aligned to match the DCI size of format 0_0/1_0 defined by initial BWP; 2) the size of format 2_0 and 2_1 is always aligned.
· Proposal 3: 1-bit identifier for DCI format 0-1 and DCI format 1-1 is kept.
· Proposal 4: At least for resource allocation type 1, the new resource allocation granularity can be introduced in new BWP to interpret the DCI RA fields in current BWP in BWP switching, two options can be considered,
· Option 1. The new resource allocation granularity in new BWP is according to the BWP size ratio between current BWP and new BWP.
· Option 2. The number of new resource allocation granularity in new BWP is equals with current BWP size.
R1-1804219 (Spreadtrum)
· Observation 1.	When UE monitors DCI in initial BWP, there are five DCI sizes monitored per slot.
· Observation 2.	When UE monitors DCI in non-initial BWP, there are at most five DCI sizes monitored per slot.
· Proposal 1.	Align DCI size of format 0-1 and 1-1.
· Proposal 2.	Option 3 that RIV is interpreted according to BWP1 is adopted and enhanced scaled factor of K1 and K2 similarly with CBG calculation should be applied.
R1-1804372 (Samsung)
· Proposal 1: Confirm 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 UE per slots
· Proposal 2: If the size of format 2-0/2-1 is less than that of 0-0/1-0, zeros are padded to format 2-0/2-1 until the size equals that of format 0-0/1-0. Otherwise, the size of 2-0/2-1 is different to that of 0-0/1-0.
· Proposal 3: Confirm following working assumption:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP.
· Proposal 4: For DCI format 0-0/1-0 monitored in USS, the size is given by the initial DL BWP.
· Proposal 5: For DCI format 0-0/1-0 scrambled by C-RNTI and monitored in active BWP other than initial BWP, following re-interpretation rule is applied
· For frequency-domain resource allocation field, the start/length is scaled by a factor K where K = floor(BW of active BWP / BW of initial BWP).
· For time-domain resource allocation field, the time-domain table predefined for DCI format 0-0/1-0 is assumed.
R1-1804553 (LG Electronics)
· Proposal 1: For the size determination of DCI format 1_0/0_0 in CSS, no padding is assumed for the DCI format 1_0.
· Proposal 2: Confirm the following WA:
· 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 
· Proposal 3: RAN1 decides whether the size of the DCI format 1_0/0_0 in USS can be changed dynamically depending on UE’s active UL BWP or not.
· Proposal 4: For resource allocation indicated by DCI format 1_0 in CSS,
· First RB index is the same as the first RB index of CORESET associated with the CSS.
· Last RB index is down-selected from followings: 
· Option 1: The last RB index of the CORESET associated with the CSS.
· Option 2: Summation of the first RB index and the initial DL BWP size.
· Proposal 5: For resource allocation indicated by DCI format 1_0 in USS,
· First RB index is the same as the first RB index of UE’s active DL BWP
· Last RB index is the same as the last RB index of UE’s active DL BWP.
· Proposal 6: For resource allocation indicated by DCI format 0_0,
· First RB index is the same as the first RB index of UE’s active UL BWP
· Last RB index is the same as the last RB index of UE’s active UL BWP.
R1-1804614 (Nokia)
· Proposal 1: For unicast data scheduling, in case the DCI size is determined using the initial BWP instead of the active BWP, one of the following options is used for the interpretation of frequency RA field:
· Derive the start position and length from RIV based on the initial BWP or a virtual BWP (the maximum bandwidth that can be supported by the bitwidth of the frequency RA field), and apply them to the active BWP, or
· Derive the start position and length from RIV based on the initial BWP, apply a scaling factor and then apply to the active BWP 
· Proposal 2: For broadcast/group-common data scheduling, in case the DCI size is determined using the initial BWP instead of the active BWP, the following is used for the interpretation of frequency RA field:
· Derive the start position and length from RIV based on the initial BWP or a virtual BWP (the maximum bandwidth that can be supported by the bitwidth of the frequency RA field), and apply them assuming PRB0 points to the lowest indexed PRB of the corresponding CORESET.
· Proposal 3: One of the following is chosen to address the number fo DCI sizes with C-RNTI:
· 1st preference: a UE monitors up to 4 DCI sizes regardless of the RNTI (reverting a previous working assumption)
· 2nd preference: Confirm the existing working assumptions. In case format 0_0/1_0 with C-RNTI is configured in both CSS and USS, and the active DL BWP and the initial DL BWP result in different DCI sizes for formats 0_0/1_0, align the sizes of formats 0_1 and 1_1. (partly reverting a previous working assumption)
· Proposal 4: The sizes of DCI format 2_0 and 2_1 are aligned with the sizes of format 2_2 and 2_3 when the DCI size limit is reached.
· Proposal 5: PDCCH order for random access is monitored in the same search space as format 0_0/1_0 with C-RNTI and their sizes are aligned.
R1-1804656 (AT&T)
· Proposal 1: To reduce the DCI payload, for the first transmission, RV is indicated using implicitly indication as part of NDI
· Proposal 2: Joint encoding of NDI and RV is used to reduce the DCI payload
R1-1804727 (Intel)
· Proposal 1: Confirming the working assumption
· 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; 
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP. 
· Proposal 2: 
· The resource allocation (RIV) is interpreted according to the initial BWP, resulting in start and length. 
· The start/length is scaled by a factor K and then applied to the active BWP where the data transmission occurs.
 	R1-1804800 (Qualcomm)
· Proposal 1: Confirm the following WA with removing FFS in the sub-bullet
· 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
· Proposal 2: Confirm also the following WA
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (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
· Proposal 3: Introduce size matching between 0_1 and 1_1, when 5 DCI sizes are configured to be monitored.
· Proposal 4: DCI size for a given DCI format does not change unless active BWP changes.
· Proposal 5: When DCI format 0_0 and 1_0 size is determined by initial DL BWP, frequency domain resource assignment field in 0_0 is first used to match the size of 0_0 to 1_0. If 0_0 is still smaller than 1_0, zero padding is used.
· Proposal 6: When DCI format 0_0 and 1_0 size is determined by active BWP, frequency domain resource assignment of 0_0 is determined by active UL BWP and that of 1_0 is determined by active DL BWP. Then, the smaller one match the larger one via zero padding.
· Proposal 7: When SUL is configured and DCI format size is determined by active BWP, frequency domain resource assignment for 0_0 and 0_1 are determined by the maximum based on UL BWP and SUL BWP.
· Proposal 8: UE shall support at least up to 4 valid DCIs per slot when UE does not support multi-TB capability and cross-carrier scheduling with mixed numerologies.
R1-1805050 (NTT DOCOMO)
· Proposal 1: Approve the following working assumption:
· Size of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:
· Zero-pad too small bitfields to match the new BWP
· Truncate too large bitfields to match the new BWP
· Support null assignment for DCI formats 0-1 and 1-1 in USS indicating the BWP switching.
· If the BWP index activates another BWP, and if the resource allocation is RA Type 0, all ‘0’ in RA field indicates null assignment.
· If the BWP index activates another BWP, and if the resource allocation is RA Type 1, all ‘1’ in RA field indicates null assignment.
· When the DCI format 1-1 indicates null assignment and BWP switching,
· FFS: whether the UE shall feedback HARQ-ACK for the DCI indicating null assignment.
· When the DCI format 0-1 indicates null assignment and BWP switching,
· The UE shall discard all the fields in the DCI.
· Proposal 2: Modify the working assumptions as following:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in the CSSas defined by the initial BWP
· (working assumption) At most 45 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Proposal 3:
· DCI format 0-0/1-0 is determined as following:
· In USS, the size is given by the current active DL BWP.
· In CSS(s) configured by RMSI-PDCCH-Config or by PDCCH-ConfigCommon provided by SIB1, the size is given by the initial active DL BWP.
· In CSS(s) configured by dedicated RRC signaling,
· If the current DL BWP has the same numerology as the initial active DL BWP and is the superset bandwidth of the initial active DL BWP, the size is given by the initial active DL BWP.
· Otherwise, the size is given by the current active DL BWP.
R1-1805080 (Panasonic)
· Proposal 1: In DCI format 1_0, DCI sizes among C-RNTI, P-RNTI, SI-RNTI, RA-RNTI, TC-RNTI, CS-RNTI are same when at least one of BWPs is initial active BWP.
· Proposal 2: Time domain resource assignment field is always 4 bits. This revises the previous agreement that 0 bit time domain resource assignment is supported.
· Proposal 3: VRB-to-PRB mapping is supported for DCI format 1_0 with P-RNTI, SI-RNTI and CS-RNTI.
· Proposal 4: Modulation and coding scheme of DCI format 1_0 with P-RNTI, SI-RNTI and CS-RNTI is 5 bits and same as the case of C-RNTI.
· Proposal 5: New data indicator field  used in DCI with P-RNTI is used for short message indicator identification. In case of short message indicator, redundancy version field, HARQ process number and DAI fields are used for short message as total 8 bits. In other case, these fields are reserved.
· Proposal 6: TPC command for PUCCH, PUCCH resource indicator andPDSCH-to-HARQ_feedback timing indicator are reserved in DCI with P-RNTI and the same field size with DCI format 1_0 with C-RNTI.
· Proposal 7: New data indicator field and redundancy version field are used for DCI format 1_0 with SI-RNTI.
· Proposal 8: HARQ process number, DAI field, TPC command for PUCCH, PUCCH resource indicator, PDSCH-to-HARQ_feedback timing indicator are reserved in DCI with SI-RNTI and the same field size with DCI format 1_0 with C-RNTI.
· Proposal 9: For CS-RNTI, NDI is used for the identification of re-transmission of CS transmission or activation/deactivation. MSB of MCS field is used for activation or deactivation.
· Proposal 10: For CS-RNTI, deactivation case is frequency domain resource assignment and MCS are set to all "1".
· Proposal 11: For CS-RNTI, redundancy version, DAI field, TPC command for PUCCH, PUCCH resource indicator, PDSCH-to-HARQ_feedback timing indicator are always set to all "0".
R1-1805176 (Ericsson)
· Proposal:
Preferred solution:
· increase the DCI size budget to 4 sizes with C-RNTI
If this is not agreeable, the second choice is to:
· allow sizes A1/A32in the table above as long as the “3+1” budget is fulfilled, otherwise use size A0 for 0-0/1-0 by confirming the WA with the FFS removed:
· 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
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· Proposal:
· For DCI formats 0-0/1-0 with the size defined by the initial BWP but applied to another active BWP:
· The resource allocation (RIV) is interpreted according to the (size-defining) initial BWP, resulting in start and length. The start/length is applied to the active BWP where the data transmission occurs but one or both of start/length is interpreted in terms of groups of resource blocks (i.e. the start and length values are multiplied by a factor K prior to being applied to the active BWP)
· Proposal:
· The size of DCI format 2-2/2-3 is the same as DCI format 0-0/1-0 in CORESET 0.

R1-1805180 (Ericsson)
Proposal 1	Update section 7.3.1.1.2 of  38.212 to
-	VRB-to-PRB mapping – 0 or 1 bit
	-	0 bit if only resource allocation type 0 is configured or if PUSCH-tp=Enabled or if the higher-layer parameter VRB-to-PRB-interleaver is not provided;
	-	1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3.1.7 of [4, TS38.211].
-	Frequency hopping flag – 0 or 1 bit
	-	0 bit if only resource allocation type 0 is configured or if the higher-layer parameter Frequency-hopping-offsets-set is not provided;
	-	1 bit otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS38.214].
Proposal 2	Suggest RAN2 to update PUSCH-Config in 38.331 to
	-- Interleaving unit configurable between 2 and 4 PRBs
	-- Corresponds to L1 parameter 'VRB-to-PRB-interleaver' (see 38.211, section 6.3.1.67)
	-- When the field is absent the UE performs non-interleaved VRB-to-PRB mapping
	vrb-ToPRB-Interleaver					ENUMERATED {n2, n4}	OPTIONAL,	-- Need S
Proposal 3	DCI format 1-0 with SI-RNTI is used to schedule system information. The corresponding DCI contents as a working assumption are according to Table 1.
Proposal 4	DCI format 1-0 with P-RNTI is used to paging.
· Use 1-bit Flag for paging scheduling/direct indication differentiation
· For paging scheduling, the DCI contents as a working assumption are according to Error! Reference source not found.
· For direct indication differentiation, the DCI contents as a working assumption are according to Error! Reference source not found.
Proposal 5	Redundancy version for paging PDSCH transmission is fixed to be 0.
Proposal 6	Redundancy version for MSG2 transmission is fixed to be 0.
Proposal 7	Identifier for DCI formats is removed in DCI format 2-0, 2-1, 2-2, 2-3.
Proposal 8	In TS 38.212, replace “if PUSCH-tp=Enabled” by “if transform precoding is enabled”, and replace “if PUSCH-tp=Disabled” by “if transform precoding is disabled”.
Proposal 9	For number of PUSCH symbols larger than or equal to 5, the frequency domain RA field should be interpreted with RIV and MSB padding as the way treated in LTE.
Proposal 10	For number of PUSCH symbols smaller than 5, choose one of the two options below to interpret the frequency allocation
·  Option 1: 12 bits are used to indicate start RB range in {0,1,2,…, 89} and RB length range in {1,2, …, 90}
· Option 2: 12 bits are used to indicate start RB range in {0, 4, 8, 12, …, 272} and RB length range in {1,2, …, 59}
R1-1805241 (Wilus)
· Proposal 1: Instead of # of PRBs in an initial BWP, Ninitial, M is used to interpret RIV for option 1 and option 3. 
· M is the largest integer such that ceil(log2(M*(M+1)/2))≤ceil(log2(Ninitial*(Ninitial+1)/2))
· Proposal 2:
· If the maximum length of PDSCH would be quite small, then option 1-1 is preferred. 
· Otherwise 
· option 2-1 with post-padding is preferred if finer PRB length granularity is needed
· option 3-1 is preferred if both finer starting PRB index granularity and finer PRB length granularity are needed
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