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Introduction
This document describes our view on payload size and relation to DCI types and search spaces.
DCI formats
Fallback DCI
Although fallback DCI (DCI format 0_0 and DCI format 1_0) has been agreed, the exact meaning of fallback DCI has not agreed yet. According to the outcome of DCI contents discussion captured in [1], people's understanding seems fallback DCI payload size is not configurable/modified by UE specific RRC. This ensures fallback DCI can be always available even in the case of RRC reconfiguration. The DCI located in C-SS would not be influenced by UE specific RRC configuration in usual situation. Therefore, we would like to clarify that fallback DCI means DCI located in C-SS. This is something similar to DCI located in C-SS in LTE, where CIF or other size modifications are not applied. On the other hand, DCI located in C-SS is influenced by UE specific RRC signalling if following working assumption is confirmed. 
	· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.



It means C-SS can be also configured by UE-specific RRC signalling. Then as C-SS itself is reconfigured, to keep DCI located in C-SS same DCI payload size does not help availability of DCI during the reconfiguration. The reason to have the possibility of C-SS by UE specific RRC signalling is to have another set of C-SS after initial access. If connected mode UE is continuously using the same initial active DL BWP, the initial active DL BWP is congested. Therefore, although to confirm working assumption implies to have unavailability of fallback DCI during such reconfiguration, we are ok to accept this working assumption with the clarification that this does not ensure fallback DCI availability of this reconfiguration.
Another approach to avoid unavailability of fallback DCI during RRC reconfiguration could be fallback DCI size is determined by the signalling by RMSI and/or OSI. DCI in C-SS in CORESET configured by RMSI is not influenced by UE specific RRC signalling. On the other hand, following was agreed.
	· CORESET configured by RMSI is confined within the initial active DL BWP



The definition of initial active DL BWP is following.
	· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.
· PDSCH delievering RMSI are confined within the initial active DL BWP



As initial active DL BWP itself is defined as the frequency location and bandwidth of RMSI CORESET, it is very difficult to have other CORESET configured by RMSI within initial active DL BWP by FDM manner. In addition to configure C-SS by UE specific manner, to configure C-SS by RMSI outside of initial active DL BWP should be supported in order to avoid the congestion of initial active DL BWP as the large number of UEs needs to be supported in a cell.
In our view, fallback DCI payload size is always same as DCI to schedule RMSI is severe restriction on the flexibility in future as especially on frequency domain resource size. We see some mechanism to allow the differentiated fallback DCI payload size. The configurability of fallback DCI would be required for at least Frequency-domain PDSCH resources, Time-domain PDSCH resources and HARQ process number. There are not required to be UE specific RRC configuration but allow some modification mechanism is required.
Based on above discussion, we see following methods can be used to differentiate fallback DCI payload size.
Option 1: Fallback DCI size can be configurable when UE specific RRC signalling configures C-SS. 
Option 2: CORESET configured by RMSI can be outside of the initial active DL BWP. The CORESET configured by RMSI is for Msg2 and Msg4 i.e. Type 1-PDCCH common search space. 
According to [2], all bandwidths shall be mandatory with a single CC. Therefore, to configure CORESET outside of initial active DL BWP does not have the issue of bandwidth limitation. When narrower band UE is supported, specific C-SS would be required and to locate C-SS CORESET outside of initial active DL BWP in Rel-15 does not have forward compatibility issue. 
We propose following.
Proposal 1: Fallback DCI is DCI located in C-SS. 
Proposal 2: Fallback DCI payload size is determined by parameters in RMSI or UE specific RRC signalling to configure C-SS. The other UE specific RRC signalling cannot modify fallback DCI payload size.
Proposal 3: CORESET configured by RMSI can be outside of the initial active DL BWP.

DCI format 1C equivalent: very compact fallback DCI
In LTE, C-SS has DCI format 1C where the payload size is minimum for the scheduling of SIBs. We think similar function is essential for the overhead saving and to have larger coverage of RMSI. The contents can be following. This DCI can be used for RMSI, OSI, paging scheduling.
Table. 1 Contents in very compact DCI
	Field
	Bits
	Description

	Header
	0
	

	Carrier indicator
	0
	

	BWP indicator
	0
	

	Frequency-domain PDSCH resources
	
	To support only initial active BWP with block interleaved mapping

	Time-domain PDSCH resources
	1
	Same slot as PDCCH is located. 
The length is only two options


	VRB-to-PRB mapping
	0
	Always block interleaved mapping.

	Reserved resource set on/off
	0
	

	Bundling size indicator
	0
	

	Modulation and coding scheme 
	4
	Some reduction to focus lower MCS from 5 bits.

	New data indicator
	0
	The same HARQ process is known by the scheduling timing

	Redundancy version
	0
	RV is known by the timing

	HARQ process number 
	0
	Known by the timing

	CBGFI
	0
	

	CBGTI
	0
	

	TPC command for PUCCH 
	0
	

	ARI (ACK/NAK Resource Index)
	0
	

	HARQ timing indicator
	0
	

	Downlink Assignment Index 
	0
	

	Antenna port(s)
	0
	

	TCI (Transmission Configuration Indication)
	0
	



Proposal 4: Very compact fallback DCI is supported in C-SS. 
Proposal 5: Very compact fallback DCI has the field of frequency domain resource, very limited time domain resource and limited MCS. 
Proposal 6: Frequency domain resource size in very compact fallback DCI is determined by initial active BWP.
Proposal 7: DCI payload size of very compact DCI is known by UE by the reception of PBCH.

DCI payload size in U-SS
In LTE, U-SS has two DCI payload size. One is DCI format 2X family and the other is DCI format 0/1A. In NR, currently only fallback and non-fallback DCI are agreed without specific relation of the search space. In above, we proposed fallback DCI as DCI located in C-SS. In order to save BD effort, we propose U-SS can have only one DCI payload size i.e. non-fallback DCI. Non-fallback DCI size is determined by the result of RRC configuration of each parameters. With these clarifications, no RRC impact is seen.
Proposal 8: U-SS containers only non-fall back DCI i.e. DCI format 0_1 and 1_1.
Proposal 9: Non-fallback DCI payload size is determined as the result of RRC configuration of each parameters.

Interaction with BWP change
When BWP is changed, there has been the discussion DCI size should be same. As far as fallback DCI payload size is no change, the network can still schedule UEs. In addition, when BWP change is applied is to be defined. Therefore, there are no big uncertainty on the timing. Therefore, we propose following.
Proposal 10: In fallback and very compact fallback DCI, frequency-domain PDSCH resources is not influenced by active BWP change.
Proposal 11: In non-fallback DCI, frequency-domain PDSCH resources is determined by current active BWP.

DCI payload size alignment between DL and UL in paired band
To have the aligned payload size between DL assignment and UL assignment makes the number of BD decoding less. When the payload size is different, the DCI overhead can be minimized. Both options can be supported. When the number of PDCCH decoding candidates are indicated respectively for DL and UL assignment, the DCI size are different between DL and UL. When the number of PDCCH decoding candidates are not signalled for either DL or UL assignment, DCI payload size is aligned to the bigger size between DL and UL assignment.
Proposal 12: When the number of PDCCH decoding candidates are separately indicated respectively for DL and UL assignment, the DCI size are different between DL and UL. When the number of PDCCH decoding candidates are not signalled for either DL or UL assignment, DCI payload size is aligned between DL and UL. The size is aligned with the bigger size.


Conclusion
This document described our view on payload size and relation to DCI types and search spaces. We propose following.
Proposal 1: Fallback DCI is DCI located in C-SS. 
Proposal 2: Fallback DCI payload size is determined by parameters in RMSI or UE specific RRC signalling to configure C-SS. The other UE specific RRC signalling cannot modify fallback DCI payload size.
Proposal 3: CORESET configured by RMSI can be outside of the initial active DL BWP.
Proposal 4: Very compact fallback DCI is supported in C-SS. 
Proposal 5: Very compact fallback DCI has the field of frequency domain resource, very limited time domain resource and limited MCS. 
Proposal 6: Frequency domain resource size in very compact fallback DCI is determined by initial active BWP.
Proposal 7: DCI payload size of very compact DCI is known by UE by the reception of PBCH.
Proposal 8: U-SS containers only non-fall back DCI i.e. DCI format 0_1 and 1_1.
Proposal 9: Non-fallback DCI payload size is determined as the result of RRC configuration of each parameters.
Proposal 10: In fallback and very compact fallback DCI, frequency-domain PDSCH resources is not influenced by active BWP change.
Proposal 11: In non-fallback DCI, frequency-domain PDSCH resources is determined by current active BWP.
Proposal 12: When the number of PDCCH decoding candidates are separately indicated respectively for DL and UL assignment, the DCI size are different between DL and UL. When the number of PDCCH decoding candidates are not signalled for either DL or UL assignment, DCI payload size is aligned between DL and UL. The size is aligned with the bigger size.
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