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1 Introduction

It was agreed in #92 meeting [1] that the AUL-UCI includes the following content: 
Agreement:
The AUL-UCI contains the following fields: 
· HARQ ID (4 bits)

· NDI (1bit for TM1, 2 bits for TM2)

· RV (2 bits)

· UE ID (16 bits)

· PUSCH starting point (1 bit: indicating symbol 0 or 1)

· PUSCH ending point (1 bit: indicating symbol 12 or 13) 

· COT Sharing indication (1 bit: indicating if subframe n+X is an applicable subframe for UL to DL sharing)
· X is configured by the eNB as part of AUL RRC configuration and 1 < X < 5

· If the UE indicates a subframe as being applicable for UL to DL COT sharing, the UE will stop its AUL PUSCH transmission in the preceding subframe at symbol #12 irrespective of the RRC configuration for the PUSCH ending symbol
· CRC (16 bits)

This contribution discusses the ambiguity issue on blind decoding AUL-UCIs of UEs with different transmission modes.
2 Discussion
The current version of 36.212 specifies that the NDI in the AUL-UCI is 1 bit for TM1 and 2 bits for TM2 as highlighted in the following [2]. This means if there are two UEs allocated with the same AUL resources and the same DMRS sequence but configured with TM1 and TM2, respectively, the eNB needs two hypotheses on blind decoding AUL-UCI after detecting the DMRS sequence because the AUL-UCI payload sizes of the two UEs are different.

	5.2.2.6A
Channel coding of AUL-UCI

 < Omitted >
Table 5.2.2.6A-1 shows the fields and the corresponding bit widths for the AUL-UCI that is transmitted on the AUL PUSCH configured for 1 transport block and 2 transport blocks, respectively. 

Table 5.2.2.6A-1: Fields for AUL-UCI

Field

Bit width

1 transport block

2 transport blocks
AUL C-RNTI

16

16

HARQ process number
4
4
Redundancy version

2

2

New data indicator

1

2

PUSCH starting symbol
1

1

PUSCH ending symbol
1

1

Channel Occupancy Time (COT) sharing indication
1

1

< Omitted >



One method is to limit the eNB to assign non-overlapped DMRS sequences to TM1 UEs and TM2 UEs. But this may potentially impact the DMRS detection reliability in case of bad channel status. E.g., if too many DMRS sequences are assigned, one DMRS sequence may have small cyclic shift offset with another, thus the eNB may mistakenly identify the two DMRS sequences when one of them has frequency offset after the channel. In addition, this may lead to restriction to the eNB on assigning DMRS sequences.

An alternative is to align the payload size between TM1 and TM2. E.g., the NDI field for TM1 can be 2 bits with one valid bit and one reserved bit. Thus TM1 UE and TM2 UE can be assigned with overlapped DMRS sequence, and the eNB has only one hypothesis on decoding AUL-UCI and can distinguish them after obtaining AUL C-RNTI.
Proposal: Correct the bit width of NDI field for TM1 in AUL-UCI to 2 bits to avoid blind decoding on AUL-UCI. Detailed corrections are in the paper [3].
3 Conclusions
This contribution discusses the impact of AUL-UCI payload sizes for TM1 and TM2 on eNB blind decoding for AUL-UCI. Based on the above discussion, we have the following proposal:
Proposal: Correct the bit width of NDI field for TM1 in AUL-UCI to 2 bits to avoid blind decoding on AUL-UCI. Detailed corrections are in the paper [3].
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