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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. 
DCI size 
Currently, ‘format’ is often used to denote both a certain DCI size and a certain DCI content. (It would be much cleaner if these two terms are properly separated; multiple formats used for different DCI content but possibly all with the same size.)
According to the current working assumptions and agreements, at least some of the DCI formats are size aligned as shown in the table below (in no particular order). 
· Note that the DCI size in bits may depends on the active BWP in most cases. 
· There can be multiple BWPs in a UE
· ‘initial BWP’; the BWP configured by system information (PBCH for DL, RMSI for UL)
· ‘default BWP’; the ‘narrow’ BWP in case of bandwidth adaptation. If not configured it equals the ‘initial BWP’
· ‘wide BWP’; the ‘wide’ BWP in case of bandwidth adaptation
· ‘active BWP’ is the BWP currently active in the UE. In case of bandwidth adaptation is can change between the ‘default’ and ‘wide’ BWPs.
· In the table, the search space types which a certain format may occur is also listed (not all suggestions on search space type below may have been formally agreed). 
· Some formats (e.g. 0-1 and 1-1) may be aligned in some but not all scenarios.
· The DCI size has been derived assuming a certain BWP from a UE perspective. For DCI sizes to be monitored by multiple UEs (i.e. the 2-x formats) a size common to all UEs need to be assumed (e.g. based on the initial BWP)

	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
	
	
	
	
	




There is also a working assumption stating that at most 4 different DCI sizes are to be monitored simultaneously, and at most 3 of these may use the C-RNTI.
Multiple companies identified the need to reduce the 6 different sizes in the table to the 4 sizes possible to support. Three main approaches can be identified in the contributions: 
· enforce alignment between DCI formats
· align 2-2/2-3 with 0-0/1-0
· align 2-0/2-1 with 0-0/1-0
· If all 2-x formats are aligned with 0-0/1-0 the restriction on the number of DCI sizes to monitor can be met (i.e. sizes 1, 2, and 3 collapse into a single size, and monitoring is done assuming sizes 1, 4, 5, and 6)
· define size of 0-0/1-0 according to initial BWP
· Size 4 collapses into size 1. Some further restrictions on sizes needed to meet the limit of 4 sizes.
· configure the DCI sizes/alignment
· RRC configure if 0-1 and 1-1 are aligned. RRC configure whether 2-0/2-1 are aligned with 0-0/1-0
· Columns in the table above are receivable/not receivable depending on configuration
· RRC configure DCI sizes the UE is supposed to monitor. DCI formats are padded to the next larger size (a good configuration selects DCI sizes to minimize padding for the commonly used DCI formats in a particular deployment).
· Size 1 in the table above should always be receivable. 
· Highest flexibility in terms of which DCI formats the blind decodes should be spent on.

Proposal:
· [bookmark: _Hlk507322052]Confirm the WA on at most 3+1 DCI sizes (3 targeting RNTIs including the C-RNTI, 1 targeting RNTIs not including the C-RNTI) 
· 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.
· DCI format 0-0/1-0 can be received in both CSS and USS. The size is determined by the default BWP (if configured) otherwise by the initial BWP.
· In case of BW adaptation (i.e. dynamic switching of the active BWP between ‘default’ and ‘wide’ BWP), the ‘default’ BWP is always inside the ‘wide BWP’.

DCI interpretation and BWP switching
At the January ad hoc, the interpretation of the (BWP-specific) DCI fields when the BWP indicator in DCI formats 0-1/1-1 indicate a different BWP than the currently active one was discussed, and the following options were considered:
· Option 1
· DCI information relates to current BWP. DCI size determined by current BWP. PDSCH is received in current slot (or later slot in case of cross-slot scheduling)
· If BWP index differs from current BWP, then a new BWP is activated X us later (X depends on the BWP transition latency and possibly K0)
· A future DCI in the new BWP can schedule data using the new BWP
· Option 3b
· Sizes of all DCI bitfields 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
· Option 3c
· Sizes of all DCI bitfields 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
· Note: It is assumed that it is possible to switch BWP without scheduling data, e.g.  by scheduling using a null assignment
· Option 4
· If the UE is supposed to switch BWP no payload is scheduled

The result from the offline discussion was the following working assumption (‘option 3b’):
Working assumption:
· Sizes 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

Several companies have identified issues with this approach as the padding/truncation can result in ‘random’ DCI content. (This issue is partially discussed under 7.1.3.4.1 as well but relevant parts are included here.)
The main approaches (not necessarily mutually exclusive) identified in the contributions to resolve this issue are:
· Support ‘null assignment’ to handle cases where the padding/truncation result in undesirable effects (i.e. option 3c or option 4 from last meeting)
· The DCI content is interpreted assuming the currently active BWP (and not the BWP indicated by the BWP index) and applied to the BWP indicated. It is up to the scheduler to schedule such that resources etc match the new BWP.
· Define DCI sizes for 0-1/1-1 assuming the largest of all configured BWPs. Use this size regardless of which BWP is active.
· Need to clarify ‘largest’ if one BWP has a large resource allocation fields and another BWP has the largest (e.g.) ‘multi-antenna fields’. One possibility is to apply ‘largest’ separately for each of the BWP-specific fields.
In the e-mail discussions on the NR reflector the days prior to the meeting, several possibilities were discussed any many companies expressed a desire to refine the current WA. The following possibilities were outlined:
A. Confirm the WA with some refinements.
a. BWP indicator points to the new BWP
b. The resource allocation information is interpreted given the current BWP but applied to the new BWP
c. Other information fields are truncated/padded is per bit field and applied to the new BWP.
B. Confirm the WA with some refinements.
a. BWP indicator points to the new BWP
b. The resource allocation information is interpreted given the current BWP but applied to the new BWP
c. Other information fields are defined as in 0-0 and 1-0, respectively, and applied to the new BWP. Padding to ensure the overall DCI size is the same as in absence of BWP switching.
C. Separate BWP change from data scheduling
a. If the BWP field points to a different BW than the current one, change BWP and ignore all the other fields.

The first two options are fairly similar and differs in the last subbullet c only. With proper network configuration, option A can behave as option B, i.e. no difference between the two. The last option changes the WA to option 4 from Vancouver.

The discussion has yet to converge to a single option. If no agreement on how to refine the WA is reached, the WA as agreed in Vancouver remains. It can be noted that a NR system can work without cross-BWP scheduling, although there definitely are benefits from a UE power consumption perspective if it can be specified. 

Proposal: Discuss during the week (but do not spend too much time on this issue). 
· First, agree whether there is an issue or not with the current WA.
· If an issue is identified, down select among A, B, and C above.
· If no issue is identified, confirm the current WA.

RAR in msg 3
As part of the random-access response in msg2, the UE is provided with an UL grant transmitted on the PDSCH. RAN2 has currently assumed 20 bits for this field. 
Two contributions discussed the content or the RAR message with the comment that 20 bits is likely not sufficient, and 28 bits are recommended (the size needs to be byte aligned). This is needed to e.g. handle the increased flexibility in time-domain allocation as well as the SUL. If 20 bits is to be kept, the frequency-domain indication has to be reduced to at most 7 bits (can schedule up to 15 RBs) in order to support the SUL, CSI request, and sufficient flexibility in the time-domain allocation.   
Proposal: Increase the RAR to 28 bits and inform RAN2 about this. The following bit fields are part of the RAR:

	Field
	Bits
	Comment

	Frequency domain resource assignment
	10
	Resource allocation type 1 (prepend zeros if the BWP is larger than 46 RBs)

	Time domain resource assignment
	4
	Point to default entries in time allocation table

	Hopping
	1
	

	MCS
	4
	Truncated MCS, only lower part of MCS table available

	TPC
	3
	As in LTE, -6 dB to 8 dB with a 2 dB step size

	CSI request
	2
	

	SUL
	1
	Needed to support SUL

	Reserved
	3
	

	Total
	28
	



DCI contents of Msg2/3/4
(From the summary of 7.1.1.4.2 by Nazmul)

Samsung
Table 1 – DCI content for RAR scheduling
	Field
	Bits
	Needed?
	Comments

	Header
	1?
	No
	This is not needed for RAR DCI as UE will use RA-RNTI to monitor, there should be no ambiguity for UE.

	BWP indicator
	0, 1, 2
	Maybe not
	For the DL assignment, the PDSCH can just stick to the same DL BWP as the same of the received DCI.

	Frequency-domain PDSCH resources

	
	Yes
	Same as Fallback DCI only supports resource allocation type 1
FFS the bitwidth is further dependent on BWP size

	Time-domain PDSCH resources
	2?
	yes
	RAR CORESET and RMSI CORESET could be the same, and the time domain for RMSI PDSCH could be a default one configuration (e.g., one set of slot shifting, starting symbol and number of consecutive symbols), so for RAR PDSCH, it could introduce the offset to that configuration of RMSI PDSCH time domain, to provide flexibility of scheduling RAR.

	VRB-to-PRB mapping
	1
	May or may not
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1. But could be hard coded. 

	Bundling size indicator
	0, 1
	No
	Using a default value is enough.

	Modulation and coding scheme 
	4?
	yes
	MCS, Maybe less bits for RAR, could be similar as truncated MCS indication in LTE,


Proposal 1: The DCI contents of the compact DCI format for RAR are determined as in the table 1.

Table 2 – DCI content for Msg.3 re-transmission scheduling
	Field
	Bits
	Needed?
	comments

	Header
	1?
	maybe
	For the case that if msg.3 re-transmission DCI has same size of msg.4 DCI. This header could be used for UE to identify this is for msg.3 re-transmission 

	BWP indicator
	0, 1, 2
	no
	For DCI scheduled msg.3 re-transmission, as the UE already conduct the first msg.3 transmission. Don’t see a strong motivation to change the BWP at this stage.

	Frequency-domain PUSCH resources
	
	yes
	Same as Fallback DCI only supports resource allocation type 1
the bitwidth is further dependent on BWP size

	Time-domain PUSCH resources
	[2?]
	yes
	Index into an default table providing the set of OFDM symbols used for PUSCH transmission, the start slot offset, starting OFDM symbol offset or the consecutive number of OFDM symbols offset, these offsets are with respect to the configuration of UL grant in RAR. 

	VRB-to-PRB mapping
	1
	May or may not
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1. But could be hard coded. 

	FH flag

	1
	yes
	To control uplink frequency hopping. Some resource allocation filed bits are interpreted differently in case of hopping.

	Modulation and coding scheme 
	[4?]
	yes
	MCS, Maybe less bits for RAR, could be similar as truncated MCS indication in LTE,

	New data indicator
	1
	no
	PDCCH addressed to Temporary C-RNTI is only for msg.3 re-transmission, should NOT be new data. 

	Redundancy version
	2
	yes
	HARQ retransmission for msg.3 is considered, so that the RV needs to be indicated by gNB.

	TPC command for PUSCH 
	2
	Yes
	

	SRS request
	4
	Yes
	To trigger an SRS transmission in the uplink.

	CSI request
	[0–6] 
	Yes
	CSI measurement request and CSI report trigger for CSI on PUSCH. The problem is that to have a fixed size for this field as for initial access UE doesn’t know the RRC configured size.



Proposal 4: The DCI contents of the compact DCI format for msg.3 re-transmission listed in the table 2 can be a starting point.
Table 3 – DCI content for Msg.4 scheduling addressed to temporary C-RNTI
	Field
	Bits
	Needed?
	Description

	Header
	1?
	maybe
	For the case that if msg.3 re-transmission DCI has same size of msg.4 DCI. This header could be used for UE to identify this is for msg.3 re-transmission 

	BWP indicator
	0, 1, 2
	no
	For the DL assignment, the PDSCH can just stick to the same DL BWP as the same of the DCI.

	Frequency-domain PDSCH resources
	
	yes
	Same as Fallback DCI only supports resource allocation type 1
FFS the bitwidth is further dependent on BWP size

	Time-domain PDSCH resources
	2?
	yes
	Msg.4 CORESET and RMSI CORESET could be the same, and the time domain for RMSI PDSCH could be a default one configuration (e.g., one set of slot shifting, starting symbol and number of consecutive symbols), so for msg.4 PDSCH, it could introduce the offset to that configuration of RMSI/RAR PDSCH time domain, to provide flexibility of scheduling msg.4.

	VRB-to-PRB mapping
	1
	Maybe
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1. But could be hard coded. 

	Bundling size indicator
	0, 1
	No
	Using a default value is enough.

	Modulation and coding scheme 
	4?
	yes
	MCS, Maybe less bits for RAR, could be similar as truncated MCS indication in LTE,

	TPC command for PUCCH 
	2
	yes
	UE needs to feedback ACK after successfully decoded msg.4 with contention resolution.

	ARI (ACK/NAK Resource Index)
	2
	Yes
	Needed for ACK resource indication

	HARQ timing indicator
	3
	yes
	To indicate the ACK timing for the msg.4




Proposal 5: for msg.4 DCI addressed to TC-RNTI, The DCI contents of the compact DCI format for msg.4 listed in the table 3 can be a starting point. For msg.4 DCI addressed to C-RNTI, follow normal PDSCH/PUSCH scheduling DCI format.


DCI format 1-0 for scheduling of RMSI, OSI, and RAR
DCI format 1-0 is used 
· with SI-RNTI to schedule RMSI/OSI (SIB1/SIBx)
· with RA-RNTI to schedule msg2
Not all the bit fields of format 1-0 is necessary in this case. Those contributions stating a view recommends to set these fields to zero.
Proposal: When DCI format 1-0 is used with SI-RNTI or RA-RNTI, the following fields are set to zero:
[bookmark: _Hlk506905699]-	New data indicator – 1 bit
-	HARQ process number – 4 bits
-	Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS38.213], as counter DAI
-	TPC command for scheduled PUCCH – [2] bits as defined in Subclause 7.2.1 of [5, TS38.213]
-	PUCCH resource indicator – [2] bits as defined in Subclause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in Subclause x.x of [5, TS38.213] 
Paging
DCI format 1-0 is used with P-RNTI to indicate a paging message. It has been agreed that NR should support a 1-bit indicator to indicate whether the DCI is a short message or is scheduling a paging message on the PDSCH.
Not all bit fields of format 1-0 are necessary when scheduling paging on the PDSCH. 
Proposal: DCI format 1-0 with P-RNTI is used for paging. The field ‘Identifier for DCI formats’ is used to differentiate between a short and paging
· For short message
· First 8 bits
	Bit
	Direct Indication information

	1
	systemInfoModification

	2
	etws-Indication

	3
	cmas-Indication

	4
	eab-ParamModification

	5
	systemInfoModification-eDRX

	6, 7, 8
	Not used, and shall be ignored by UE if received.


· Remaining bits are padding
· For paging
· Interpret the bit according to DCI format 1-0 with the following bits set to zero
· New data indicator – 1 bit
· HARQ process number – 4 bits
· Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS38.213], as counter DAI
· TPC command for scheduled PUCCH – [2] bits as defined in Subclause 7.2.1 of [5, TS38.213]
· PUCCH resource indicator – [2] bits as defined in Subclause 9.2.3 of [5, TS38.213]
· PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in Subclause x.x of [5, TS38.213]

PDCCH order
Several companies proposed to reuse DCI format 1-0 for random access triggered by a PDCCH order.

Proposal: 
Format 1_0 is used for random access procedure initiated by a PDCCH order only if format 1_0 CRC is scrambled with the C-RNTI and all the remaining fields are set as follows:
- Frequency domain resource assignment –  bits, where all bits shall be set to 1
- Time domain resource assignment – X bits. Used to indicate the when to transmit the PRACH. 
- Preamble Index – 6 bits (according to the LS from RAN2)
- UL/SUL indicator – 1 bit if present. Presence of this field is defined in Subclause 8 of [5, TS38.213].
- Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined by the number of UL BWPs configured with PRACH resources.
Remaining bits are set to 0

Search space for RACH procedure
(From the 7.1.1.4.2 summary by Nazmul)
6.1 Company positions

From Qualcomm,
Proposal 3: NR supports search space of Msg2/3/4 grants to occur only at the beginning of each slot in RAR window.

From Nokia,
Proposal: UE monitors Msg2 search space in the first CORESET in case of PRACH preamble is associated to even SS/PBCH block index and in the second CORESET in case of PRACH preamble is associated to odd SS/PBCH block index in case of two CORESETs within a slot and RMSI CORESET configuration is used for RAR.

From Motorola Mobility, Lenovo,
Proposal: UE monitors a control resource set associated with a selected SSB in order to receive scheduling information for RAR. Furthermore, UE shall not assume that multiple PDSCH(s), which carry RAR for a given RACH occasion and each of which is associated with a different SSB (and a different search space), have the same TB.

Proposal 2: NR supports gNB to generate multiple smaller RAR MAC PDUs, if one RACH occasion is associated with multiple SSBs.




Proposal: Discuss offline.

SPS
Several companies proposed to use a similar approach as in LTE for activation/deactivation of SPS/’transmission without a dynamic grant’, namely to use the CS-RNTI in combination of certain fields in the DCI set to reserved values.

Proposal: SPS activation/deactivation uses the ‘normal’ DCI formats with the CS-RNTI and setting bit fields according to

Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'
	set to '00'



[bookmark: _GoBack]Aperiodic TRS
Since the TRS is a special form of CSI-RS, the aperiodic CSI-RS mechanism (in UL DCI) can be reused for aperiodic TRS.
Miscellaneous
Some misc. proposals identified in the contributions (without being mentioned in multiple contributions):
· Reusing the CBGTI field of a disabled CW for DM-RS antenna port indication.
· Triggering of PUSCH carrying UCI but no data can use a reserved MCS or CSI state.
· The frequency hopping and VRB-to-PRB mapping fields can be merged into a single field.
· RV and NDI should be jointly encoded.
· Introduction of compact DCI.

Appendix: Proposals in the summarized contributions
R1-1801337 (Huawei)
Proposal 1: The bit width of “identifier for DCI formats” is at least 2 bits. 
Proposal 2: Confirm the following working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering
Proposal 3: 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 4: 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 5: At least the following information can be included in a DCI format scheduling RMSI, OSI and RAR: 
· 
Frequency domain resource assignment –bits
· Time domain resource assignment – X bits
· VRB-to-PRB mapping – 1 bit
· Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
Proposal 6:  In addition to short message indicator, at least the following information can be included in a DCI format with CRC scrambled by P-RNTI:
-     If the format 1_0 CRC is scrambled by P-RNTI and 	Short Messages Indicator =1: 
-     Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in Table 1 
-     Reserved information bits are added until the size is equal to that of format 1_0 with Short Messages Indicator =1
-     If the format 1_0 CRC is scrambled by P-RNTI and Short Messages Indicator =0: 

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
Proposal 7:  At least the following information can be included in a DCI format for PDCCH order:

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Preamble Index – X bit
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined according to the higher layer parameter BandwidthPart-Config for the PDSCH.
-     UL/SUL indicator – 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
-     PRACH Mask Index – X bit
R1-1801533 (vivo)
· Proposal 1: Whether to align the DCI size between format 0_1 and 1_1 can be RRC configured.
· Proposal 2: It should be possible to align the size between DCI format 2_0 and 2_1 using RRC configuration. 1-bit granularity is supported by RRC configuration of the size.
· Proposal 3: The size of DCI format 2_0 or 2_1 can be RRC configured to align with the size of fall back DCI, or compact DCI (if supported).
· Proposal 4: Fallback DCI format (either 1_0 or 0_0) should be reused for PDCCH order.
R1-1801624 (ZTE)
· Proposal 1: 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.
R1-1801677 (Mediatek)
Not available.
R1-1801697 (NEC)
· Proposal 1: Similar to LTE, the SPS in NR should be activated or deactivated by scrambling the DCI with SPS C-RNTI and by setting some special fields in the DCI format to a specific bit pattern, for example some or all of the fields shown on Table 3 and 4.
· Proposal 2: Support the HARQ-ACK feedback transmission confirming the DL SPS release for NR where PUCCH resource indicator field as well as PDSCH-to-HARQ feedback timing indicator field in DCI format 1_0 are used to identify the PUCCH resource and the transmission timing of the HARQ feedback.
R1-1801730 (CATT)
Proposal 1:
· DCI formats 0_1, 1_1 and 2_0 may have unique payload sizes
· If a UE is configured to monitor a CSS in CORESET0, when the active DL BWP contains the initial DL BWP,
· Payload sizes for formats 2_1, 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.
· If the maximum number of DCI payload sizes monitored in a slot is 4
· The UE is not configured to monitor for DCI 0_0/1_0 in any other search space
· Otherwise, if the maximum number of DCI payload sizes monitored in a slot is 5
· The UE may be configured to monitor for DCI 0_0/1_0 in a different search space not associated with CORESET0 with a payload size determined by the active DL BWP 
· If a UE is not configured to monitor a CSS in CORESET0, 
· The payload size of format 0_0/1_0 is determined by the BW of the active DL/UL BWPs and is the same for the CSS and USS.
· The payload sizes of formats 2_1, 2_2 and 2_3 are padded (if needed) to match the size of 0_0/1_0 as defined by the active BWPs

Proposal 2: a PDCCH order initiating a RA procedure is conveyed in DCI format 1_0 with CRC scrambled by the C-RNTI and mapped to a CSS or USS. The information fields are set as follows
· DCI format Identifier	- 1 bit
· Frequency domain RA	- all bits are set to 1
· Time domain RA		- [0-2] bits. Same size as determined for format 1_0 when mapped to Type0 CSS. Actual timing values are to be determined in the RA procedure session.
· Preamble index		- 8 bits
· UL/SUL indicator 	- 1 bit (if applicable)
· BWP indicator		- [0 – 2] bits (if applicable)
· All other bits are set to zero
R1-1801976 (Samsung)
Proposal 1. The current working assumption on payload sizes for 2_2 and 2_3 is modified as below:
· (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 2: Compact DCI is introduced in NR.
- The compact DCI is monitored in CSS.
- The compact DCI can be scrambled by SI-RNTI, P-RNTI, TC-RNTI or RA-RNTI.
- The number of bits in the resource allocation field for compact DCI is determined by initial BWP.

Proposal 3: Payload size of DCI format 2_0 is matched with that of compact DCI.

Proposal 4: Payload size of DCI format 2_1 is matched with that of DCI format 0_0/1_0.
R1-1802042 (CMCC)
Observation: Additional 5-bit DCI size could induce about 0.25dB performance loss at 1%BLER.
Proposal 1: Modify the working assumptions as follows 
· At most 4 different DCI sizes are monitored by the UE per slot for semi-static RA type configuration.
· At most 3 different DCI sizes are monitored per C-RNTI per slot for semi-static RA type configuration.
Proposal 2: 
1) For semi-static RA type configuration,
a) no DCI size alignment with append zero-padding bits,
b) or predefine or configure a threshold [5 bits] and append zero-padding bits only if the DCI size difference between DCI format 0-1 and DCI format 1-1 is smaller than the threshold.
2) For dynamic RA type configuration, no DCI size alignment with append zero-padding bits. And a UL/DL indicator and dynamic RA type indicator are always exist in the DCI even if no DCI size alignment is applied.
R1-1802089 (ITRI)
Proposal: Remove the wording “DL” in the working assumption and then confirm the working assumption 
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering
R1-1802117 (oppo)
· Single carrier SFI indication
· Proposal 1: Dynamic SFI is used to indicate slot formats for the slots within the monitoring period
· Proposal 2: The number of slots indicated by dynamic SFI depends on configured SFI monitoring period.
· Multi-carrier SFI indication
· Proposal 3: gNB can configure the number of carriers that a SFI is applied to and one bitmap of carrier index is indicated in SFI.
· Proposal 4: For cross-carrier SFI indication, each SFI field is used to indicate the slot format per carrier. The SFI field of the carrier with larger SCS is used to indicate K consecutive slots which correspond to the same slot of the carrier with small SCS and these K slots have same slot format. K is the SCS ratio between carriers.
R1-1802209 (LG Electronics)
· Proposal 1: Confirm the working assumption with the following revision:
	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
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· In CSS(s) in other CORESET, use DL BWP corresponding to the CORESET for DCI size determination and RB numbering
· The CORESET is a CORESET containing the CSS
· Otherwise, use active BWP for DCI size determination and RB numbering


· Proposal 2. Reserved MCS state or CSI trigger state can be used for triggering PUSCH without UL-SCH with AP-CSI. 
· Proposal 3: Reuse LTE SPS activation/release mechanism. 
R1-1802409 (Intel)
· Proposal 1: 
· Introduce a single unified bit in both DCI 0_0 and DCI 0_1 that is dynamically interpreted as “VRB-to-PRB mapping” IE and “Frequency hopping flag” IE based on the allocated bandwidth for PUSCH transmission. 
· Proposal 2: Confirm the working assumption that 
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· Proposal 3: 
· The following information is signaled in DCI formats for RA-RNTI/SI-RNTI 
· Frequency domain resource assignment 
· Time domain resource assignment 
· VRB-to-PRB mapping 
· MCS 
· RV   
· All the remaining bits in DCI format 1_0 for SIB/RAR are set to zero.
· Proposal 4: 
· The following information is transmitted by means of DCI format 1-0 if CRC is scrambled by a P-RNTI
· Short Messages Indicator (SMI) – 1 bit
· In case of direct indication and SMI = 0  
· Direct Indication inforamiton – 8 bits provide direct indication of system information update and other fields as DCI format 6-2 defined in LTE. 
· In case of Paging and SMI =1
· Frequency domain resource allocation 
· Time-domain resource assignment
· VRB-to-to PRB mapping 
· MCS
R1-1802482 (NTT DOCOMO)
Proposal 1:
· DCI format 0_0 and DCI format 1_0 are re-used for scheduling RMSI/OSI/Paging/Msg.2/Msg.3 re-tx.
· For DCI format 0_0, HARQ/SUL related fields are fixed to be known values.
· For DCI format 1_0, HARQ/PUCCH related fields are fixed to be known values.

Proposal 2:
· Consider to define UL grant in RAR as 28 bits.
· If confirmed, RAN1 should send an LS to RAN2 asking change of the corresponding MAC CE.
· 1-bit hopping flag
· 10-bit frequency-domain resource allocation
· 4-bit time-domain resource allocation
· 4-bit truncated MCS
· 3-bit TPC command for PUSCH
· 2-bit CSI request field
· 1-bit SUL indicator
· Remaining bits are reserved.

Proposal 3: 
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'
	set to '00'



Proposal 4:
· If one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; Otherwise, only DCI format 0_1 is used as the activation/deactivation signaling. 
Following table 4 and 5 give the example. The activation/deactivation signaling for Configured grant transmission and SP-CSI reporting on PUSCH can be differentiate by different RNTI.  
Table 4: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'

	Redundancy version
	set to '00'



Table 5: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	set to all '1's

	Redundancy version
	set to '00'



Proposal 5: 
· Take above Table 4 and Table 5 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission are differentiated by different RNTI. 

R1-1802506 (Panasonic)
· Observation 1: Current working assumption does not allow TPC related DCI size alignment when CSS(s) is not based on CORESET 0.
· Proposal 1: DCI format 0-0/0-1 frequency resource allocation size in CSS is determined by either of 1) initial active BWP, 2) first BWP among configured BWPs or 3) the highest and lowest PRB position of CSS CORESET size.
· Proposal 2: Payload size alignment agreement is modified as "Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in CSS as defined by the initial BWP ".
· Proposal 3: DCI size determined by PBCH is separated from DCI format 0-0/0-1 size configured by RMSI/UE specific RRC. The DCI format 0-0/0-1 size configured by RMSI/UE specific RRC are used for SI-RNTI, P-RNTI, RA-RNTI, TC-RNTI, C-RNTI and other RNTI in CSS.
R1-1802545 (Nokia)
· Proposal 1: The sizes of DCI format 2_0 and 2_1 are aligned with the sizes of format 2_2 and 2_3.
· Proposal 2: The size of DCI format for PDCCH order for random access is aligned with the size of format 0_0/1_0 assuming they are in the same search space.
R1-1802571 (InterDigital)
· Proposal 1: Activation of DL SPS and Type 2 UL transmission without UL grant is validated by checking the values of the following fields in the DCI:
· HARQ process ID
· Redundancy version
· Proposal 2: Deactivation of DL SPS and Type 2 UL transmission without UL grant is validated by checking the values of the following fields in the DCI:
· HARQ process ID
· Redundancy version
· Modulation and coding scheme
· Frequency domain resource assignment
R1-1802597 (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
R1-1802836 (Qualcomm)
· Proposal 1: NR supports aperiodic TRS (CSI-RS for tracking) triggering via DCI.
· Proposal 2: Aperiodic TRS triggering is supported for both DL DCI and UL DCI as follows:
· For UL DCI, the existing CSI request field can be used to indicate aperiodic TRS.
· For DL DCI, existing fields can be repurposed to indicate triggering of aperiodic TRS with issuing zero RA grant (0 RB assignment with RA type 0) or invalid grant in the frequency domain RA field (all ones with RA type 1)
· Proposal 3: Support null-assignment in fallback DCI for the case BWP switch needs to be indicated, and BWP ID for the new BWP is introduced to occupy one or more of the unused field(s) due to null-assignment.
· Proposal 4: gNB configures a set of DCI size hypotheses for blind decoding at least for UE-specific search space, based on the DCI formats that the UE needs to support in current mode of operation.
· Proposal 5: All DCI formats are discerned by an identifier which is explicitly carried in the DCI payload.
· Proposal 6: The number of bits and the enumeration of the DCI format identifier can be UE-specific based on the DCI formats in operation.
· Proposal 7: RAN1 considers DCI quantization for NR.
R1-1802905 (Ericsson)
· Proposal 1: The 20-bit RAR grant in NR has contents from MSB to LSB as
· Hopping flag – 1 bit
· Fixed size time domain assignment – [2-4] bits
· Indicate an entry in a truncated time domain assignment table of 4 rows that is fixed in the spec or configured by RMSI and optionally reconfigured by RRC
· Fixed size resource block assignment – [7-9] bits
· Indicating the start RB position and length. The start RB position and length should support x-RB granularity, where x depends on BWP size, slot vs. non-slot transmission
· If frequency hopping is not enabled, all the bits can be used to indicate the start RB position and length.
· If frequency hopping is enabled, some MSB bits are used for frequency hopping indication and the remaining LSB bits are used to indicate the start RB position and length.
· TPC command for scheduled PUSCH – 3 bits
· Indicate a value in the range from -6 dB to 8 dB with a 2 dB step size
· Truncated modulation and coding scheme – 4 bits
· Indicate an entry of the first 16 rows of a MCS table with up to 64 QAM that depends on the configured OFDM or DFT-S-OFDM for the uplink transmission
· CSI request – 1 bit
· RAN1 discusses the necessity of this field
· Proposal 2: RAN1 discusses if 20 bits for RAR grant are sufficient, and if not suggests a suitable number and inform RAN2
· Proposal 3: For PDCCH ordered random access, reinterpret some of the existing fields in format 1_0 or 0_0 and set the other fields as follows
· Random access preamble index – 6 bits
· RO index or SSB index or a combination of both – x bits
· It is recommended that initial access session decides on the details
· BWP index – may not be necessary, or if found useful, 0, 1 or 2 bits depending on the configuration
· SUL indicator – 0 or 1 bit depending on configuration
· All the other fields are fixed to be either 0 or 1 in a way such that DCI ordering random access can be distinguished from format 1_0 or 0_0 used for other purposes
· Proposal 4: For DCI reception and interpretation: DCI formats are decoded and interpreted differently
· DCI format 0-0 and 1-0 are decoded and interpreted assuming the default BWP (both for CSS and USS)
· DCI format 0-1 and 1-1 are decoded and interpreted assuming the active BWP (for USS)
· Proposal 5: For BWP switching:
· DCI formats 0-1/1-1 are interpreted according to the currently active BWP. The BWP indicator activates the new BWP at the time instant included in the scheduling information.
Appendix: Papers submitted under 7.1.3.4.1 but relevant to the DCI session
R1-1801347 (Huawei)
Proposal 1: Confirm the working assumption for the number of bits in the resource allocation field for DCI format 0_0 and 1_0, after the following update:
· If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space.
R1-1801544 (vivo)
Proposal : Adopt either option 1 or option 4 as the solution for DCI based BWP switching. 
· Option 1
· DCI information except the “Bandwidth part indicator” relates to current BWP. DCI size determined by current BWP. If the “Bandwidth part indicator” indicates a different BWP, it triggers a BWP switch. PDSCH scheduled by a DCI triggers BWP switch is received in current slot (or later slot in case of cross-slot scheduling)
· Option 4
· If the UE is supposed to switch BWP no payload is scheduled, i.e. the BWP switching is triggered by a DCI with “Null assignment”.
R1-1802539 (Nokia)
Observation-1: Padding the RIV value with zeros results in unpredictable pruning of start and/or length values. 
Proposal-1: Support one of the following alternatives:
· ALT1:
· Sizes 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:
· For TYPE0 RA, zero-pad too small bitfields to match the bitfield size of new BWP 
· 
For TYPE1 RA, reinterpret the too small bitfield of size b based on shortened BWP size of the new BWP 
· Truncate too large bitfields to match the bitfield size of new BWP of new BWP to match bitfields of current BWP, UE determines the frequency resource allocation 
· When TYPE0 RA bits are all set to 0, the scheduling grant is zero-RA grant
· When TYPE1 RA bits are all set to 1, the scheduling grant is zero-RA grant
· ALT2 (our preference): Do not confirm the WA. Instead, UE assumes, a bitfield size in DCI format 1_1 or 0_1 is determined by the largest required bitfield size across the configured BWPs, DL BWPs for a DL assignment and UL BWPs for a UL grant. 
· UE truncates too large bitfields in the DCI to match the scheduled BWP.
R1-1802844 (Qualcomm)
· Proposal 2: For Option 3b and 3c, for a DCI that carries cross-BWP scheduling information, when DCI field content is intended to be truncated to fewer number of bits to match the new BWP based on a transformation rule, gNB should populate the to-be-truncated bits with zero so that UE may perform extra error checking when applying the truncation.
· Proposal 3: Modified Option 3c: To reduce unnecessary use of null-assignment, null-assignment is only allowed in the DCI that also indicates a BWP switch.
· Proposal 4: For Option 3c, if a UE identifies null assignment in a scheduling DCI, it is expected to process at least the BWP ID field, the time domain resource assignment field, and in case of a DL scheduling DCI, also the PUCCH resource indicator and PDSCH-to-HARQ_feedback timing indicator fields. The information is needed because UE should follow the same overall timeline as in the case of a real assignment. In case UE detects a DL scheduling DCI with null assignment, UE is also expected to transmit ACK in the indicated PUCCH resource respecting the original timeline. In addition, other DCI fields should be processed except the subset of fields not relevant for a null assignment, which should be further specified.
· Proposal 5: The frequency-domain resource allocation field in a cross-BWP scheduling DCI is interpreted based on the current BWP (i.e. not the new BWP indicated in the BWP ID field). The physical resource block allocation is directly mapped to the new BWP.
· Proposal 6: Adopt Modified Option 3c (i.e. Option 3c with Proposal 3) based on the merit that it is same as the working assumption Option 3b, except with additional support for null-assignment for the BWP switching case where some critical DCI fields with mismatched sizes could not be transformed properly. Also, in case of severe limitation in frequency domain resource allocation, it would be more efficient to schedule null-assignment and trigger switching to the new BWP first.
· Proposal 7: In a DL or UL scheduling DCI that indicates a BWP change, the time-domain resource assignment field should be interpreted based on the respective pdsch-symbolAllocation or pusch-symbolAllocation table which is associated with the current BWP. The interpreted content is then applied to the assignment in the new BWP.
· Proposal 8: Consider the New Option if there is no consensus to adopt Modified Option 3c, and the working assumption Option 3b cannot be confirmed due to further uncovered issues.
· Proposal 9: Support null-assignment in fallback DCI for the case BWP switch needs to be indicated, and BWP ID for the new BWP is introduced to occupy one or more of the unused field(s) due to null-assignment.
R1-1802916 (Ericsson)
For DCI reception and interpretation:
· DCI formats are decoded and interpreted differently:
· DCI format 0-0 and 1-0 are decoded and interpreted assuming the default BWP (both for CSS and USS)
· DCI format 0-1 and 1-1 are decoded and interpreted assuming the active BWP (for USS)
For BWP switching:
· DCI formats 0-1/1-1 are interpreted according to the currently active BWP. The BWP indicator activates the new BWP at the time instant included in the scheduling information.
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