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1 Introduction
In the RAN1 AH-1801 meeting, the following agreements on DCI sizes have been made [1]:  
	Agreements:
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



It was continously discussed in RAN1 #92 meeting and some further agreements and working assumption have been made [2]:

	Agreements:

· 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.

Working assumption:

· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by

· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP

· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 

· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP

· FFS: how to meet the C-RNTI size and DCI size budget per slot

· align 0-1 and 1-1

· configure active BWP such that the DCI size is the same as of the initial BWP

· do not configure 0-1 and 1-1

· do not configure 0-0/1-0 in USS

· other are not precluded

· FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to


 This contribution discusses remaining aspects on virtual PHR in case of uplink carrier aggregation.
2. Discussion
2.1 Number of DCI sizes for C-RNTI
Depending on the active BWP UE is currently operating on, the total number of DCI sizes for different C-RNTI based formats may exceed 3 (e.g. when active BW is wider than initial BWP) [3]. 
Several possible options have been identified in [3] to address this problem: 
1. Increase the DCI size budget to handle 4 DCI sizes with C-RNTI.
2.  Confirm the WA from RAN1 #91bis 

· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled; 
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP

3. Skipping monitoring DCI formats 0-0/1-0 with C-RNTI in CSS, at least not when another BWP than the initial BWP is active.
4. Do not monitor DCI formats 0-0/1-0 with C-RNTI in USS, at least not when another BWP than the initial BWP is active.

5. Size-align DCI formats 0-1 and 1-1. 
6. Configure the active BWP such that the DCI size is the same as of the initial BWP
7. Do not configure DCI formats 0-1 and/or 1-1

In our view, option 4, 6 and 7 are not preferrable since they would result in either worse NR BWP performance (e.g. the achievable peak data rate) or some other performances loss (e.g. coverage and scheduling efficiency for smaller PUSCH/PDSCH packages). Regarding the Option1, it would increase the cost/complexity of UE due to additional BDs without sufficient justification. Option 3 is relatively simple. But, as already identified in email discussions, it creates another problem for monitoring DCI formats 2-x family with other RNTI and hence is not applealing as well. Option 2 is a good choice to fulfil the DCI-size budget without any restriction on NR BWP operations and additional overheads. Furthermore, the scheduling efficiency on wider BWP can be maintained by defining scalable RA for Opiton 2 and leads to a better diversity performance, as further detailed in the following section. 
Proposal 1: Confirming the working assumption
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled; 

· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP. 
2.2 Interpretation of DCI 0_0/1_0 to active BWP
The size of DCI 0_0/1-0 in the CSS is given by an initial DL BWP and only supports the RIV-based resource allocation type 1. For BWP operations in NR, the initial BWP may have a different size with an active BWP for a given UE. As a consequence, one mechanism is required to convert the frequency-domain resource allocation of fallback DCIs defiend by the intial BWP to the active BWP that DCI would be applied. Figure 1 below gives one example of applying DCI 0_0/1_0 determined by initial BWP #1 to another BWP #2 that has a different size.
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Figure 1: Fallback DCI formats interpretation


Several options have been identified in the post meeting email discussions [3]: 
1. The resource allocation (RIV) is interpreted according to the initial BWP, resulting in start and length. The start/length is applied to the active BWP where the data transmission occurs. .

2. The RIV field is truncated/padded to match the need of the active BWP. The truncated/padded fields is interpreted in and applied to the active BWP.

3. The resource allocation (RIV) is interpreted according to the initial BWP, resulting in start and length. The start/length is scaled by a factor K and then applied to the active BWP where the data transmission occurs.

Clearly, option 1 would pose certain restriction on the possible starting positons but can allow a same RA length as in the initial BWP. While, option 2 results in a severe limition on the RA lengths for scheduling but provides a full flexibility in the starting position in the wider active BWP. Already in LTE, the resource allocation for for DCI format 1C is scalable depending on the system bandwidth. The scalable design is used here for Option 3 so as to maximize the use of compact DCI format to achieve a wider RA range in both starting position and length across the whole bandwidth of the larger active BWP. It provides a better frequency diversity compared to the other two options. Hence, we think it is a good choice for applying DCI 0-0/1-0 to another BWP than the size-defining initial one.   
Proposal 2: 

· The resource allocation (RIV) is interpreted according to the initial BWP, resulting in start and length. 

· The start/length is scaled by a factor K and then applied to the active BWP where the data transmission occurs.
3. Conclusions

In this contribution, we have discussed the FFS aspects related to DCI format sizes. Based on the discussions, we made the following proposals: 

 Proposal 1: Confirming the working assumption
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled; 

· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP. 
Proposal 2: 

· The resource allocation (RIV) is interpreted according to the initial BWP, resulting in start and length. 

· The start/length is scaled by a factor K and then applied to the active BWP where the data transmission occurs.
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