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1	Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This document provides our view on remaining issues on PDCCH enhancement for Rel.16 URLLC.
2 Discussion
DCI size alignment

There is remaining issue to differentiate DCI formats if the size of the DCI format 0_2/1_2 is aligned with the size of other DCI formats. In email discussion [100e-NR-L1enh_URLLC_PDCCH-01] on remaining issues on DCI format [1], two alternatives as follows were identified.

Alt. 1 
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.  
Alt. 2
· A UE is not expected to monitor a first decoding candidate with DCI format 0_0/1_0 and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_0/1_0 and 0_2/1_2 have the same size.  
· A UE is not expected to monitor a first decoding candidate with DCI format 0_1/1_1 and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_1/1_1 and 0_2/1_2 have the same size.  
No consensus was achieved in RAN1#100-e. The DCI format 0_2/1_2 could be used for both eMBB and URLLC operations depending on the RRC configurations. By RRC configuration, the size of DCI format 0_1/1_1 and DCI format 0_2/1_2 could be same size. In such case, ambiguity of the DCI format identification happens. The same size case can be avoided by gNB RRC configuration. However, UE should know whether such same size case never happen. Otherwise, UE is required to prepare the case of the same size. When BWP is switched or some parameter is changed, reconfiguration of other parameter is also necessary for size alignment. Taking into account these cases can be complex. Therefore, our first preference is Alt. 1(zero padding). However, if there is no consensus of Alt. 1, we can accept Alt. 2 also. If Alt. 2 is supported, “A UE is not expected to monitor …” should be specified in spec clearly in order to understand spec correctly.

Proposal 1: Zero padding is achieved to differentiate the size of the DCI format 0_2/1_2 and the size of other DCI formats.
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.  

Determination of DCI field size for the case of two HARQ-ACK codebooks
The number of bits for PUCCH resource indicator (PRI) of DCI format 1-2 is 0, 1, 2 or 3 bits determined by higher layer parameter Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2. According to the current RRC parameter list [2], Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2 is configured as part of PUCCH-Config, i.e., it is configured per HARQ-ACK codebook. In RAN1#99, the following working assumption was made.
Working assumption:
· When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1-1 and 1-2 for DL, 0-1 and 0-2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is maximum of the bit width for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment.
· PDSCH-to-HARQ feedback timing indicator
· Beta offset indicator
· DAI
· CBGTI and CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1-1 and DCI format 0-1)
The remaining issue is whether the specification allows to have the different values of the number of PRI bits for two HARQ-ACK codebooks respectively configured in PUCCH-Config. Based on the above working assumption, the number of bits for other HARQ-ACK feedback related fields, such as PDSCH-to-HARQ feedback timing indicator, beta offset indicator, DAI, CBGTI and CBGFI, are maximum of the bit width for the two configurations corresponding to the two HARQ-ACK codebooks. The same handling should be reasonable for PRI bit fields.
Proposal 2: Confirm the following working assumption with the addition of PUCCH resource indicator.
· When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1-1 and 1-2 for DL, 0-1 and 0-2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is maximum of the bit width for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment.
· PDSCH-to-HARQ feedback timing indicator
· Beta offset indicator
· DAI
· CBGTI and CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1-1 and DCI format 0-1)
· PUCCH resource indicator
The text proposal related to Proposal 2 to TS38.212 is added in Appendix A.



3	Conclusion 
Here we summarize proposals.
Proposal 1: Zero padding is achieved to differentiate the size of the DCI format 0_2/1_2 and the size of other DCI formats.
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.  

Proposal 2: Confirm the following working assumption with the addition of PUCCH resource indicator.
· When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1-1 and 1-2 for DL, 0-1 and 0-2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is maximum of the bit width for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment.
· PDSCH-to-HARQ feedback timing indicator
· Beta offset indicator
· DAI
· CBGTI and CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1-1 and DCI format 0-1)
· PUCCH resource indicator
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Appendix A
TP for TS38.212 V16.0.0
<Unchanged parts are omitted>
[bookmark: _Toc29326613][bookmark: _Toc29327763]7.3.1.2.3	Format 1_2
<Unchanged parts are omitted>
-	PUCCH resource indicator – 0 or 1 or 2 or 3 bits determined by higher layer parameter Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2.
When two HARQ-ACK codebooks are configured for the same serving cell, if the bit width of the PUCCH resource indicator in DCI format 1_2 for one HARQ-ACK codebook is not equal to that of the PUCCH resource indicator in DCI format 1_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to ‘0’ are inserted to smaller PUCCH resource indicator until the bit width of the PUCCH resource indicator in DCI format 1_2 for the two HARQ-ACK codebooks are the same.
<Unchanged parts are omitted>

