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1. Introduction
In RAN1#88bis meetings, following agreements were made regarding NR-PDCCH contents [1]:
	Agreements:
· For PRB bundling of data channel
· Support common design for PRB bundling for different scenarios, e.g.  channel reciprocal or non-reciprocal, different Tx/Rx beamforming, etc:
· Specify common PRB bundling size set for all scenarios
· FFS: Different PRB bundling size sets for different BWs
· Specify common indication procedure for all scenarios
· Support UE specific PRB bundling size indication:
· FFS: RRC configured with a subset, DCI dynamically indicated
· FFS: Implicit signaling to inform PRB bundling size can be considered
Agreements:
· For codebook based transmission for CP-OFDM based UL, when a UE is configured with UL frequency selective precoding and if subband TPMI signaling is supported, support one of the following alternatives: 
· Alt 1:Subband TPMIs are signaled via DCI to the UE only for allocated PRBs for a given PUSCH transmission 
· Alt 2:Subband TPMIs are signaled via DCI to the UE for all PRBs in UL, regardless of the actual RA for a given PUSCH transmission
· Other alternatives are not precluded
· Note: Subband TPMI may correspond to W2 if dual-stage codebook is supported
· FFS whether or not wideband TPMI is always signaled along with subband TPMI
Agreements:
· The UE is semi-statically configured by RRC signaling to enable CBG-based retransmission.
· The above semi-static configuration to enable CBG-based retransmission is separate for DL and UL.


According to the above agreements relevant to the DCI contents, it can be considered that the DCI contents and/or their sizes can be varying slot by slot. In this contribution, we provide our views on configurability of DCI contents and DCI size. Furthermore, we focus on whether or how to design DCI contents for a variety of scenarios. 

2. Dynamic change on DCI payload
2.1. Subband TPMI in UL grant
In NR-MIMO, it was discussed whether or not to introduce subband TPMI signalling to optimize UL frequency selective precoding. In case, the effective number of TPMI fields would be varying depending on the resource allocation of PUSCH transmission. To decide the necessity of dynamic change on DCI contents for subband TPMI, it is necessary to further investigate detailed codebook structure considering frequency selectivity. Furthermore, depending on the number of Tx ports, it is still on-going discussion for the benefits of subband TPMI in NR-MIMO WI. 
2.2. TB-based scheduling and CBG-based scheduling
In the last meeting, it was agreed to support CBG-based retransmission to efficiently handle large TB size and to recovery parts of PDSCH pre-empted by another DL transmission. In case, DCI scheduling CBG-based retransmission may need to indicate which CBG(s) will be retransmitted among all the CBG(s) associated with the same TB. In other words, DCI scheduling CBG-based retransmission would have different DCI payload (and/or size) compared to DCI scheduling TB-based transmission or retransmission. Considering HARQ process, UE may need to perform DCI monitoring for both TB-based transmission and CBG-based retransmission for different TBs in the same time. In this case, it is needed to consider BD attempts handling before deciding whether or not to support dynamic change on DCI payload size. 
2.3. Aspects of resource allocation field
Considering bandwidth adaptation, wideband operation and configurable RBG size, the field size of resource allocation can be changed. For instance, as the size of bandwidth part increases, the resource allocation field size may increase. Regarding RBG size, its size will be equal or larger than PRB bundling size which can be UE-specifically indicated by RRC or DCI. Meanwhile, it is still on-going discussion on how frequently bandwidth part and/or PRB bundling size to be used to DL/UL transmission will be changed. 
Observation 1: It seems that discussion on the required DCI contents is still on-going in a variety of scenarios and use cases. In other words, it is necessary to make it clear DCI contents in details first before deciding whether or not to support dynamic change on DCI contents and/or size. 

3. UE behaviour on monitoring DCI with dynamic contents 
Though many DCI fields are under discussion, we discuss mechanisms for dynamic changes of DCI contents. To support different combinations/sizes of DCI contents depending on functionalities, it can be considered that the total payload size of DCI can be varying time to time. In this case, possible approaches to support dynamic DCI size can be summarized as follows: 
· Option 1: UE tries to perform blind decoding attempts for multiple payload sizes for each PDCCH candidate.
· Option 2: gNB can configure payload size of DCI per PDCCH candidate/search space/CORSET. 
· Option 3: DCI header including payload size information can be separately sent by gNB. 
In case of Option 1, it can increase overall number of BD attempts at UE side if all the PDCCH candidates can support multiple payload sizes. Alternatively, different DCI size can be mapped on different PDCCH candidates, search space, or CORSET. However, in case, for a certain DCI size, it can limit the scheduling flexibility for PDCCH transmission. Regarding Option 3, it can be considered to introduce DCI header which can indicate total payload size of DCI. In case, after detection of DCI header, UE may know the exact size of DCI for a given PDCCH candidate. Simply, DCI header can be separately encoded from other DCI contents, and can be mapped on fixed number of RE per REG or CCE. Alternatively, it can be considered to employ RS modulation as in PUCCH format 2a/2b as in LTE to transmit DCI header. As AL increases, the number of REs for DCI header mapping could increase. However, it is necessary to check the detection performance of DCI header as well as potential increase on DCI overhead due to the additional DCI contents. 
Observation 2: It is necessary to investigate whether or how to support dynamic payload size of DCI considering BD attempts handling and scheduling flexibility. 
On the other hands, it can be considered that total payload size of DCI is fixed while the combination of DCI contents can be varying time to time. In case, UE may not need to perform BD attempts for the various payload sizes for each PDCCH candidates except for fallback operation or common control channel. The total payload size of DCI can be semi-statically configured, and certain field size can be dynamically changed to support a variety of scenarios such as subband TPMI, and CBG-based retransmission. In this case, it can be considered to introduce DCI filed(s) to indicate the combination of DCI contents or size of certain DCI field(s). To maintain overall payload size, gNB may need to reduce size of a certain DCI field to increase size of another DCI fields. In other words, it can cause scheduling restriction. Therefore, it is necessary to carefully investigate relationships between possible DCI contents or fields. For instance, NDI field may not be needed for CBG-based retransmission. 
Observation 3: It needs to carefully study relationships between possible DCI contents to support dynamic DCI payload without change on overall payload size. 
Alternatively, two-stage DCI can be used to support dynamic changes on DCI contents and/or size. Considering BD attempts and scheduling flexibility, 1st DCI would have fixed payload in terms of size and contents while 2nd DCI could have variable payload. In case, 1st DCI would include DCI header for 2nd DCI which can indicate the combination of contents and/or their size. Considering usage of dynamic DCI contents, especially for subband TPMI for PUSCH, both 1st DCI and 2nd DCI need to be transmitted at least on PDCCH. In case, it is necessary to study overall detection performance of 2-stage DCI with variable DCI payload, and blocking probability of PDCCH candidates. Meanwhile, according to the conclusion of two-stage DCI, more details of the design for the single-stage DCI will be needed. 
Proposal: Discuss semi-static configuration of DCI contents/fields before discussing whether or not to support dynamic configuration of DCI contents/fields. 

4. Conclusion
In this contribution, we discuss configurability of DCI contents and DCI size. Our proposals are as follows:
Observation 1: It seems that discussion on the required DCI contents is still on-going in a variety of scenarios and use cases. In other words, it is necessary to make it clear DCI contents in details first before deciding whether or not to support dynamic change on DCI contents and/or size. 
Observation 2: It is necessary to investigate whether or how to support dynamic payload size of DCI considering BD attempts handling and scheduling flexibility. 
[bookmark: _GoBack]Observation 3: It needs to carefully study relationships between possible DCI contents to support dynamic DCI payload without change on overall payload size. 
Proposal: Discuss semi-static configuration of DCI contents/fields before discussing whether or not to support dynamic configuration of DCI contents/fields. 
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