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Introduction
In the attached excel sheet, an attempt to summarize the DCI content as well as to split it into different formats (‘fallback’ and ‘general’) is provided. Some general parameters can be set on the ‘Summary’ tab which will affect some of the fields in the different DCI formats.
The fields in the excel sheet is to a large extent based on the agreements in previous RAN1 meetings. For some fields, a bit size has been included even if it is not yet agreed in order to get a feeling for the total DCI size. Those cases are (hopefully) colored in red.
DCI sizes and header
At the RAN1 NR AdHoc #3 it was agreed to have at least two DCI sizes, one size used (among other) to support a “fallback” DCI during RRC reconfiguration, and one size which depends on RRC configuration. There is also an agreement from RAN1#90bis stating that “for multiple DCI formats with the same DCI size of a same RNTI, an explicit identifier is included in the respective DCI format to distinguish them”. In the excel sheet these agreements were ‘implemented’ such that there are two DCI sizes, 
· one for the fallback formats, the size of which is not configurable
· one for the general formats, the size of which can depend on the configuration of various features
Furthermore, the UL and DL sizes are aligned in the respective category, resulting in blind decoding of at most two sizes.

To differentiate between UL and DL, a header field is included. One possibility is to use two bits,  allowing the same DCI size to be interpreted for three different purposes, e.g. DL, UL, ‘DCI command’ with the fourth combination reserved for future use. The ‘DCI command’ (‘PDCCH order’) can be used for e.g. CA and BWP (de)activation; bits after the header could be used to differentiate between different commands if needed. The size of the header could be reduced if we allocate multiple RNTIs for a UE, but this would consume multiple RNTIs. For messages read by multiple UEs, e.g. the preemption indicator od the SFI, a separate group RNTI is used.

· Is the approach taken in the excel sheet in this respect reasonable? What is a reasonable size of the header field?

	Company
	Comment

	Samsung
	1-bit for a header field size seems OK for now for the purpose of differentiating UL and DL DCI. Other than this purpose, we are not sure that more than 1 bit is really needed. Adding more bits can be discussed pending other identified/agreed use cases. Also, differentiating GC-DCI and UE-specific DCI is based on different RNTI as described above.

	NTT DOCOMO
	Agree with Samsung. Different RNTIs is one reasonable way to differentiate the DCI formats, in addition to the header field. It is beneficial further if the RNTI field size is increased compared to 16 bits, at least for forward compatibility purpose, while the final decision is up to RAN2.

	Ericsson
	One bit is the minimum. Distinguishing UE-specific ‘commands’ may need additional bits (using multiple RNTIs for UE-specific commands is less attractive as it ‘eats’ from the overall RNTI space)

	Intel
	1-bit header field is feasible at this stage. Depending on the further discussion on the exact DCI contents, one more bit may be needed in order to align the size of PI/RMSI, fallback DCI format and other power control common DCI like 3/3A.   




Fallback DCI
One purpose of the fallback DCI is to handle periods of uncertainty during RRC reconfiguration. There is also a need to handle common messages such as paging, RMSI scheduling, preemption indication, BW/CA (de)activation etc. To keep the size of the fallback DCI small, some fields have been removed, e.g. no support for spatial multiplexing, no support for resource allocation type 0. Some of the existing fields may also be reduced, e.g. the resource allocation field could be made smaller at the cost some restriction in the bandwidths possible to schedule although many packets anyway are relatively small.
· Is the size of the “fallback DCI” the same as the size of the DCI used for common messages (e.g. paging, RMSI scheduling) or do we define additional DCI sizes for some of these purposes?
· Should we reduce the size of some of the existing fields in the fallback DCI? How many RBs should the fallback DCI be able to schedule?

	Company
	Comment

	Samsung
	As same in LTE, two DCI formats (e.g., 1A and 1C) having different sizes can be defined. Then one of them (e.g., 1A) can be used for both “fallback” and common messages and the other one (e.g., 1C) can be used for common messages. 
The size of “fallback DCI” should be minimized as much as possible. The fields captured in excel sheet generally seems OK. We can further remove “Antenna port” field. N
There is no need to consider any restriction on number of RBs that can be scheduled by fallback DCI. The size of frequency domain RA field can be determined by bandwidth of configured BWP and corresponding RBG size (which is captured as NRBstep in LTE for 1C).

	NTT DOCOMO
	Agree with Samsung.

	Ericsson
	It should be possible to schedule RMSI etc using the same fallback DCI as used for data.
Most (all?) multi-antenna-related DCI fields (e.g. TPMI, TCI) can be removed for the fallback DCI.

	Intel
	We share the views of Ericsson that fallback DCI format should be also considered for PI/RMSI scheduling so as to further reduce the blind decoding attempts. 
In addition, we think cross-BWP scheduling should not be supported by fallback DCI format in order to minimize the DCI format size  



DCI fields
Any fields missing in the excel sheet? Any fields that should be removed? Any views on fields that should be mandatory or not? It is a vague and wide question, but we need to stabilize and agree on the details for the DCI.
Regarding the interpretation of the jointly encoded fields like SRI/TRI/TPMI, the multi-antenna session need to conclude (unless is is already concluded) but any views in this area are also welcome.

	Company
	Comment

	Samsung
	C1) BWP (de)activation field (for both DL and UL)
- It is agreed that is BWP (de)activation indicator is included in scheduling DCI. Please refer to following agreement.
	RAN1#90bis Agreements:
· For paired spectrum, DL and UL BWPs are configured separately and independently in Rel-15 for each UE-specific serving cell for a UE
· For active BWP switching using at least scheduling DCI, DCI for DL is used for DL active BWP switching and DCI for UL is used for UL active BWP switching



C2) Time-domain resource allocation (for both DL and UL)
- The field size should be re-considered. It is FFS whether slot index is included or not. If slot index is included, 2-bit is insufficient and if not, additional field for slot indication is needed. We prefer to separate DCI field for symbol indication and slot indication.
	RAN1#90bis Agreements:
· For both slot and mini-slot, the scheduling DCI can provide an index into a UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission
· starting OFDM symbol and length in OFDM symbols of the allocation
· FFS: including the slots used in case of multi-slot/multi-mini-slot scheduling or slot index for cross-slot scheduling



C3) Antenna port field (for both DL and UL)
It is agreed that not only scheduled DMRS ports but also co-scheduled DMRS ports (for rate matching) is indicated by DCI. Please refer to below agreement. Therefore 2-bit size is not enough. Potential field size will be 5~6bits.
	RAN1#90bis Agreement:
At least the following information is included in DCI as part of downlink DMRS port assignment:
· Scheduled downlink DMRS ports
· Potential presence of co-scheduled downlink DMRS CDM groups for rate matching
· FFS: Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not
· There are no dedicated bits for rate matching around DMRS CDM group(s)
At least the following information is included in DCI as part of uplink DMRS port assignment for CP-OFDM:
· Scheduled uplink DMRS ports
· Uplink DMRS CDM groups for rate matching
· There are no dedicated bits for rate matching around DMRS CDM group(s)



C4) CSI request field (for DL)
- It is not agreed yet to include CSI request field in DL DCI.

C5) CRC length
- CRC is 24-bit and RNTI is 16-bit. Please refer to below agreements.
	RAN1#90 Working Assumption: 
· Denote the input to the CRC computation by u0, u1, u2, …, uL-1, and the parity bits by p0, p1, p2, …, p23. The parity bits are generated by the following cyclic generator polynomial:
· gCRC24(D) = [D24+D23+D21+D20+D17+D15+D13+D12+D8+D4+D2+D+1]
RAN1#90bis Agreement: 
· RNTI is masked onto the last NRNTI CRC bits on the PDCCH, where NRNTI is the number of bits of the RNTI
· Working Assumption that NRNTI is 16 bits. 




	NTT DOCOMO
	On RNTI, it is still working assumption and a LS was sent to RAN2 asking their view. Better to wait for their input.



Other
Any other comments?

	Company
	Comment

	
	

	
	






