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Introduction
This document describes our view on following aspects.
· Fall back DCI and non-fallback DCI including the relation to search spaces 
· A-CSI reporting in short-PUCCH
DCI formats
Two types of common search spaces and DCI type
According to the latest draft of TS38.213, following types of search space based on DCI format is described. 
-	a Type0-PDCCH common search space for a DCI format [with CRC] scrambled by a [SI-RNTI] on a primary cell;
-	a Type1-PDCCH common search space for a DCI format [with CRC] scrambled by a [RA-RNTI, or a TC-RNTI, or a C-RNTI] on a primary cell;
-	[a Type2-PDCCH common search space]  for a DCI format with CRC scrambled by a [P-RNTI] [on a primary cell ];
-	a Type3-PDCCH common search space for a DCI format [with CRC] scrambled by a [INT-RNTI], or [SFI-RNTI], or [TPC-PUSCH-RNTI], or [TPC-PUCCH-RNTI], or [TPC-SRS-RNTI], or [SPS/grant-free-RNTI(s)].
In our view, the categorization of search spaces are following. 
-	a common search space configured by PBCH. This is located in CORESET configured in PBCH.
-	a common search space configured by RMSI. This can be located in CORESET configured in PBCH or CORESET configured by RMSI.
A common search space configured by PBCH contains DCI format scrambled by SI-RNTI and P-RNTI. If separate common search space for random access procedure is not configured by RMSI, this common search space contains DCI format scrambled by RA-RNTI, TC-RNTI and C-RNTI. Payload size of fallback DCI located in common search space configured by PBCH is determined by PBCH. In order to reduce BD effort, the same DCI payload size is used for DCIs of different RNTIs.
A common search space configured by RMSI contains DCI format scrambled by RA-RNTI, TC-RNTI and C-RNTI. Payload size of fallback DCI located in common search space configured by RMSI is determined by RMSI. In order to reduce BD effort, the same DCI payload size is used for DCIs of different RNTIs.
Proposal 1 : Payload size of fallback DCI in common search space configured by PBCH is determined by PBCH. The same DCI payload size is used for DCI format scrambled by SI-RNTI and P-RNTI. If no other common search space is configured by RMSI, it also be used for RA-RNTI, TC-RNTI and C-RNTI.
Proposal 2 : Payload size of fallback DCI in common search space configured by RMSI is determined by RMSI. The same DCI payload size is used for DCI format scrambled by RA-RNTI, TC-RNTI and C-RNTI.

Fallback DCI
DCI format scrambled by C-RNTI in common search space is fallback DCI, which is not configurable by UE specific RRC. This common search space is either configured by PBCH or RMSI as discussed above. DCI format scrambled by C-RNTI can be used for UE specific PDSCH assignment and for UE specific PUSCH assignment. These two are identified by the flag similar to DCI format 0/1A. Even if BWP/system bandwidth are different between DL and UL, our view is DCI size is same between DL and UL assignment in order to reduce BD effort.
Fallback DCI should be compact for the reliability. Therefore, to use resource allocation type 1 (RIV) was agreed. Similarly, fallback DCI is always one TB transmission.
Proposal 3: DCI format scrambled by C-RNTI in common search space is fallback DCI.
Proposal 4: Payload size for fallback DCI of DL assignment and UL assignment are same size regardless of BWP difference of DL and UL.
Proposal 5: Fall back DCI of DL assignment and UL assignment are identified by the flag.
Proposal 6: Fallback DCI is one TB transmission.

Non-fallback DCI
DCI format scrambled by C-RNTI in UE specific search space is non-fallback DCI. The size and payload contents can be configurable by UE specific RRC. There are two types of non-fallback DCI. One is non-fallback DCI with resource allocation type 0. This is called as non-fallback DCI type 0. This is similar to DCI format 2x in LTE. The other is non-fallback DCI with resource allocation type 1. This is called as non-fallback DCI type 1. This is similar to DCI format 0/1A in UE specific search space.
Similar to fallback DCI, even if BWP/system bandwidth are different between DL and UL, our view is DCI size is same between DL and UL assignment respectively for each non-fallback DCI type 0 and type 1. The difference is identified by the flag. For non-fallback DCI type 0, although it is bitmap type resource assignment, only contiguous resource allocation is supported in release 15 based on down scoping agreement in RAN[1].
Non-fallback DCI type 0 can be configured up to 2 TB transmission/reception. Non-fallback DCI type 1 can be configured only up to 1 TB transmission.
Non-fallback DCI can be configured to use CBG related configuration and can be configured to have SRS resource, TPMI, CSI report/measurement request, and SRS triggering request.

Proposal 7: DCI format scrambled by C-RNTI in UE specific search space with resource allocation type 0 is non-fallback DCI type 0.  DCI format scrambled by C-RNTI in UE specific search space with resource allocation type 1 is non-fallback DCI type 1.
Proposal 8: Payload size for non-fallback DCI of DL assignment and UL assignment are same size regardless of BWP difference of DL and UL.
Proposal 9: Non-fall back DCI of DL assignment and UL assignment are identified by the flag.
Proposal 10: Non-fallback DCI type 0 can be configured up to 2 TB transmission/reception. Non-fallback DCI type 1 can be configured only up to 1 TB transmission.
Proposal 11: Non-fallback DCI can be configured to use CBG related configuration and can be configured to have SRS resource, TPMI, CSI report/measurement request, and SRS triggering request.


Identification of different DCI formats
In LTE, completely different way of bits interpretation was sometimes carried out by the identification of certain bits. One of example is PDCCH order usage of DCI format 1A.
In LTE, in order to avoid the same size between DCI format 1 and DCI format 1A, following DCI payload size is precluded for DCI format 1.
	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


We propose to avoid above types of the situation in NR by having more structured way of DCI format identification. As proposed in [2], to have generalized DCI header is reasonable.
Proposal 12: Structured way of DCI formats difference identification should be supported. One of example is generalization of DCI header.

A-CSI reporting in short-PUCCH
For A-CSI reporting in short-PUCCH, following was agreed in RAN1 email discussion [90b-NR-15].
Agreement:
· For triggering A-CSI on short PUCCH, the scheme(s) are to be decided by control channel and/or scheduling/HARQ session(s) in RAN1#91
· Choose at least one from Alt1, Alt2, and Alt3
· In choosing the scheme(s), consider CA (multi-cell) operation as well as transmission of HARQ-ACK and A-CSI in separate TDMed short PUCCH allocations and in a same short PUCCH allocation
For CSI report triggering schemes, following 3 alternatives are identified.
· Alt 1:
· The CSI report is triggered with CSI request field in DL-related DCI
· UE-specific or UE-group-specific DCI is to be discussed in control channel session
· PUCCH resource indicator field in DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources
· Alt 2:
· Use UE-specific UL-related DCI, CSI request field triggers a CSI report. It is indicated in the CSI Report Setting if PUCCH or PUSCH is used
· Alt 3:
· Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI
We think that Alt.1 would be reasonable than UL assignment as it can reduce the overhead. In short-PUCCH scenario, to use UL assignment as separate CSI increases DL overhead. Here, our view is short PUCCH resource needs to be determined independently from PUSCH.
We further discuss above alternatives considering simultaneous HARQ-ACK and A-CSI transmission in the same slot. Following realizations are possible for transmission of HARQ-ACK and A-CSI.
· Realization 1: Piggybacked to 1 or 2-symbol short-PUCCH for UCI of more than 2 bits
· Realization 2: Separate TDMed 1-symbol short-PUCCH for UCI of more than 2 bits
If Alt.1 is used for realization 1 (for piggyback case), “the timing between DL assignment and short-PUCCH” and “the timing between CSI triggering and CSI reporting” should be the same. UE-specific DCI includes PUCCH resource indicator field and CSI request field. PUCCH resource indicator indicates the PUCCH resource for HARQ-ACK and piggybacked CSI transmission. For realization 3, UE-specific DCI should allocate 2 PUCCH resources. One of PUCCH resource is for HARQ-ACK and the other is for CSI transmission. From CSI reporting delay point of view, realization 2 can be more flexible. However, realization 2 would increase signalling overhead for PUCCH resource allocation.
Proposal 13: For CSI report triggering schemes, the CSI report is triggered with CSI request field in UE-specific DL-related DCI. PUCCH resource indicator field in UE-specific DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources.
Proposal 14: Aligned timing between “DL assignment to HARQ-ACK feedback” and “CSI triggering to CSI reporting” is taken in order to allow piggybacked to 1 or 2-symbol short-PUCCH for UCI of more than 2 bits.

Conclusion
This document described our view on fall back DCI, non-fallback DCI including the relation to search spaces, and A-CSI reporting in short-PUCCH.
Proposal 1 : Payload size of fallback DCI in common search space configured by PBCH is determined by PBCH. The same DCI payload size is used for DCI format scrambled by SI-RNTI and P-RNTI. If no other common search space is configured by RMSI, it also be used for RA-RNTI, TC-RNTI and C-RNTI.
Proposal 2 : Payload size of fallback DCI in common search space configured by RMSI is determined by RMSI. The same DCI payload size is used for DCI format scrambled by RA-RNTI, TC-RNTI and C-RNTI.
Proposal 3: DCI format scrambled by C-RNTI in common search space is fallback DCI.
Proposal 4: Payload size for fallback DCI of DL assignment and UL assignment are same size regardless of BWP difference of DL and UL.
Proposal 5: Fall back DCI of DL assignment and UL assignment are identified by the flag.
Proposal 6: Fallback DCI is one TB transmission.
Proposal 7: DCI format scrambled by C-RNTI in UE specific search space with resource allocation type 0 is non-fallback DCI type 0.  DCI format scrambled by C-RNTI in UE specific search space with resource allocation type 1 is non-fallback DCI type 1.
Proposal 8: Payload size for non-fallback DCI of DL assignment and UL assignment are same size regardless of BWP difference of DL and UL.
Proposal 9: Non-fall back DCI of DL assignment and UL assignment are identified by the flag.
Proposal 10: Non-fallback DCI type 0 can be configured up to 2 TB transmission/reception. Non-fallback DCI type 1 can be configured only up to 1 TB transmission.
Proposal 11: Non-fallback DCI can be configured to use CBG related configuration and can be configured to have SRS resource, TPMI, CSI report/measurement request, and SRS triggering request.
Proposal 12: Structured way of DCI formats difference identification should be supported. One of example is generalization of DCI header.
Proposal 13: For CSI report triggering schemes, the CSI report is triggered with CSI request field in UE-specific DL-related DCI. PUCCH resource indicator field in UE-specific DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources.
[bookmark: _GoBack]Proposal 14: Aligned timing between “DL assignment to HARQ-ACK feedback” and “CSI triggering to CSI reporting” is taken in order to allow piggybacked to 1 or 2-symbol short-PUCCH for UCI of more than 2 bits.
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