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1 Introduction

In RAN1 meeting 90bis, the followings were agreed for HARQ for autonomous UL transmission.
Agreement:

· Only Asynchronous HARQ is supported for AUL

Agreement:

· Asynchronous AUL HARQ feedback and retransmissions are supported for AUL transmissions.

· Timing relationship between AUL transmission and corresponding UL HARQ feedback is not fixed 

· Timing relationship between UL HARQ feedback and corresponding retransmission  is not fixed.

· NOTE : UE does not expect HARQ feedback earlier than 4 subframes after the corresponding AUL transmission 

Agreement:

· AUL downlink feedback information ("AUL-DFI") is specified to carry at least AUL HARQ feedback

· Bitmap with one HARQ-ACK-bit for each AUL-configured HARQ process per TB (FFS: whether spatial bundling is used)

· The HARQ feedback includes pending feedback for several uplink transmissions from the same UE.

· RV are not included in the AUL-DFI

· Align size of DFI with e.g. DCI 0A, or DCI 1C (FFS)

· Support transmission of AUL-DFI on unlicensed cell as well as any other scheduling cell

· AUL-DFI shall contain HARQ-ACK feedback for SUL transmissions using AUL-enabled HARQ IDs

· AUL is not allowed for SUL retransmission

· AUL-DFI includes a field indicating TPC for PUSCH (2 bits), applicable for both AUL and SUL transmissions

· e.g. applied similarly as TPC in DCI 3/3A in terms of timing

· FFS: RNTI for AUL-DFI
Agreement:

· Any HARQ process that is transmitted by SUL is not eligible for AUL retransmissions

· Applies to SUL first transmissions as well as for scheduled retransmissions of an earlier AUL transmissions of the same TB

· UE may only use such a HARQ process for AUL if the corresponding AUL-DFI indicated ACK

Agreement:

· Confirm the working assumption that both scheduled and autonomous retransmission are supported for AUL transmissions.

· Scheduled retransmission is triggered by: 

· Reception of UL grant indicating same HARQ process ID, same TBS, and NDI non-toggled.

· FFS: the UE behaviour in case of TBS mismatch 

· FFS: timing relationship between SUL retransmission grant and AUL-DFI 

· UE may autonomously retransmit after:

· Reception of NACK feedback via the AUL-DFI for explicit AUL HARQ feedback

· No indication is received from eNB (neither rescheduling UL grant nor AUL-DFI) for X subframes since the transmission of a given HARQ process

· FFS:  value of X
· FFS:  whether X is fixed or configurable

· Note: X is not related to CWS update procedure

Agreement:

· UE determines the HARQ process ID, NDI and RV for Autonomous UL transmissions.

· FFS RV sequence followed by the UE

Agreement:

· New UCI for AUL operation: 

· includes at least: HARQ ID, new data indicator, and redundancy version.

· FFS: CRC attachment and scrambling
· FFS: indication of UE specific ID

· is transmitted together with every PUSCH in AUL transmission.

This contribution considers remaining HARQ aspects for autonomous UL access. This contribution is revised from R1-1717551.
2 Discussion
Additional fields in AUL-DFI 
In RAN1#90bis meeting, it was agreed to introduce a new downlink feedback information (i.e. AUL downlink feedback information (AUL-DFI)) to carry at least HARQ feedback for AUL transmissions. AUL-DFI is a bitmap with one HARQ-ACK bit for each AUL configured HARQ process per TB. In addition to HARQ-ACK information, TPC for PUSCH, which is applicable for both AUL and SUL transmissions, is included in AUL-DFI. In addition to HARQ-ACK and TPC, MCS can be considered as one of candidate fields to be included in AUL-DFI. If MCS is included in AUL-DFI, MCS can be adapted so that the performance may be increased. However, if a UE missed AUL-DFI, it would result in the mismatch on TBS between eNB and UE that should be avoided. Therefore, MCS should be updated by DCI for activation. 

Proposal 1: MCS should not be included in AUL-DFI
Furthermore, for TM2 UE, precoding information and number of layer can be considered as another candidate to be included in AUL-DFI. Example of contents of precoding information fields for 4 antenna ports are described in below. Similar to MCS, it would be beneficial for UE if more flexible and dynamic link adaptation scheme is supported. However, if precoding information and number of layer is included in AUL-DFI, it would also results in the mismatch on precoding and the number of layers between eNB and UE that should be avoided. 
Table 5.3.3.1.8-3: Content of precoding information field for 4 antenna ports
	One codeword: 
Codeword 0 enabled

Codeword 1 disabled
	Two codewords: 
Codeword 0 enabled

Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	1 layer: TPMI=0
	0
	2 layers: TPMI=0

	1
	1 layer: TPMI=1
	1
	2 layers: TPMI=1

	…
	…
	…
	…

	23
	1 layer: TPMI=23
	15
	2 layers: TPMI=15

	24
	2 layers: TPMI=0
	16
	3 layers: TPMI=0

	25
	2 layers: TPMI=1
	17
	3 layers: TPMI=1

	…
	…
	…
	…

	39
	2 layers: TPMI=15
	27
	3 layers: TPMI=11

	40-63
	reserved
	28
	4 layers: TPMI=0

	
	
	29 - 63
	Reserved


Proposal 2: Precoding information and number of layer field should not be included in AUL-DFI

NDI for AUL transmission
For LTE SPS transmission, if NDI in the received DCI with CRC scrambled with SPS C-RNTI is set to 1, the UE consider the NDI not to have been toggled (i.e. retransmission). Otherwise, (i.e. NDI is set to 0), the UE consider the NDI to have been toggled. This principle can also be applied to AUL.
Proposal 3: For AUL (re)transmission, if NDI in the received DCI with CRC scrambled with a new RNTI (e.g. AUL C-RNTI) is set to 1, the UE consider the NDI not to have been toggled (i.e. retransmission). Otherwise, (i.e. NDI is set to 0), the UE consider the NDI to have been toggled.
3 Conclusions 

This contribution considers HARQ aspects for autonomous UL access and proposes the following based on the discussion.

Proposal 1: MCS should not be included in AUL-DFI

Proposal 2: Precoding information and number of layer field should not be included in AUL-DFI

Proposal 3: For AUL (re)transmission, if NDI in the received DCI with CRC scrambled with a new RNTI (e.g. AUL C-RNTI) is set to 1, the UE consider the NDI not to have been toggled (i.e. retransmission). Otherwise, (i.e. NDI is set to 0), the UE consider the NDI to have been toggled.
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