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Introduction
In RAN1 99, 100e and 100b-e, some agreements on PDCCH enhancement for NR URLLC were achieved, however there are still some remaining issues on new DCI format design and DCI size alignment. In this document, the remaining issues are focused.
Discussion
1.1 New DCI format design
· For downlink assignment index field, the bit-field meaning is not clear. For example, 2 bit- DAI, there are two cases: one case is that when dynamic HARQ-ACK codebook with two HARQ-ACK  sub-codebooks is configured, 1-bit for the first DAI and 1bit for the second DAI, the other case is that when dynamic HARQ-ACK codebook without two HARQ-ACK  sub-codebooks is configured, 2-bit for dynamic HARQ-ACK codebook without two HARQ-ACK  sub-codebooks. To make bit-field meaning clear, the condition for the corresponding bit-size is added.
In additional, for case that more than one PUCCH multiplexing in one PUSCH, how to indicate total DAI needs further study [3].
1.2 Text proposals for new DCI format
According to discussion in 2.1 and agreement in appendix, TP is proposed for TS 38.212.
--------------------------------------------------Text proposal for TS38.212--------------------------------------------------
	[bookmark: _Toc29326609][bookmark: _Toc29327759]7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
……
-	Downlink assignment index – 0, 1, 2 or 4 bits
-	0 bit if the higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is not configured;
-	1, 2 or 4 bits otherwise,
-	1st downlink assignment index – 1 or 2 bits:
-	1 bit for semi-static HARQ-ACK codebookif higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is configured as 1;
-	1 bit for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks if higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is configured as 2; 
-	2 bits for dynamic HARQ-ACK codebook without two HARQ-ACK sub-codebooks if higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is configured as 2;
-	2 bit for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks if higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is configured as 4.
-	2nd downlink assignment index – 0, 1 or 2 bits
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks if higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is configured as 4;
-	1 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks if higher layer parameter Downlinkassignmentindex-ForDCIFormat0_2 is configured as 2;
-	0 bit otherwise.
When two HARQ-ACK codebooks are configured for the same serving cell, if the bit width of the Downlink assignment index in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in DCI format 0_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI format 0_2 for the two HARQ-ACK codebooks are the same.
[bookmark: _Toc29326613][bookmark: _Toc29327763]7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
……
[bookmark: OLE_LINK44]-	Downlink assignment index – 0, 1, 2 or 4 bits
[bookmark: OLE_LINK43]-	0 bit for semi-static HARQ-ACK codebookif the higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is not configured;
-	1, 2 or 4 bits determined by higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 otherwise,
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic and higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is configured as 4, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI；
-	2 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic and higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is configured as 2, where the 1 MSB bits are the counter DAI and the 1 LSB bits are the total DAI；
-	1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic and higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is configured as 1 or 2, where the 1 bit or 2 bits are the counter DAI.
When two HARQ-ACK codebooks are configured for the same serving cell, if the bit width of the Downlink assignment index in DCI format 1_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index 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 Downlink assignment index until the bit width of the Downlink assignment index in DCI format 1_2 for the two HARQ-ACK codebooks are the same.
……



Proposal 1: Agree the above TPs to 38.212 Sec. 7.3.1.1.3 & Sec. 7.3.1.2.3 to clarify the meaning of DAI field.
1.3 DCI size alignment
The size of DCI format 0_1/1_1 and 0_2/1_2 depends on RRC configuration. And DCI format 0_1/1_1 and 0_2/1_2 may be configured as the  same size. In this case, it is hard to distinguish the DCI format.There are two alternatives were identified in RAN1 #100e.

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.  
Alt.2 leads DCI format configuration restriction and Alt.1 is similar with Rel-15 and simple for implementation, so Alt.1 is preferred. 
Proposal 2: Alt1 is preferred
•	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.  
Conclusions
In this contribution, we show our views on PDCCH enhancement for URLLC with following proposals:
Proposal 1: Agree the above TPs to 38.212 Sec. 7.3.1.1.3 & Sec. 7.3.1.2.3 to clarify the meaning of DAI field.
Proposal 2: Alt1 is preferred.
•	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.
[bookmark: _GoBack]•	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.
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