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1 Introduction
This contribution targets to correct the current specifications and discuss the remaining issues related with AUL control channels, including the PDCCH/EPDCCH validation, and HARQ-ACK feedback in AUL-DFI. 
2 Agreements incorrectly captured
2.1 Scrambling for AUL PUSCH
Void
2.2 PDCCH/EPDCCH validation

In RAN1 #92 meeting [1], it was agreed that:
	Agreement:
The fields in the DCI formats for activation and release of AUL is as shown in the following table.

Field
Format 0A / AUL
Activation
Format 0A
AUL Release

Format 4A
AUL Activation
Format 4A

AUL Release

CIF (0/3)

Used

Used

Used 

Used

Flag 0A/1A (1bit)
(reuse as DFI flag)

Reuse as DFI flag: set to 0 

Reuse as DFI flag: set to 0 

NA

NA

PUSCH Trigger A (1bit)

 set to 0 

 set to 0 

Reuse as DFI flag: set to 0 

Reuse as DFI flag: set to 0




PUSCH Trigger A is used as the AUL differentiation flag for DCI format 4A, but in current version of 36.213 [2], this field is used for validation of PDCCH/EPDCCH activation/release. This field should not be considered as validation bit, so should be corrected as N/A in the activation/release validation table.
Proposal 1: Correct the PUSCH trigger as N/A in the PDCCH/EPDCCH activation/release validation table for DCI format 4A in 36.213.

--------------------------------Start of Text Proposal for 36.213 -------------------------------------

9.2A
PDCCH/EPDCCH validation for autonomous uplink transmissions

A UE shall validate a autonomous uplink assignment PDCCH/EPDCCH only if all the following conditions are met:

-
the CRC parity bits obtained for the PDCCH/EPDCCH payload are scrambled with the AUL C-RNTI; and

-
the ‘Flag for AUL differentiation’ indicates activating/releasing AUL transmission.

Validation is achieved if all the fields for the respective used DCI format are set according to Table 9.2A-1 or Table 9.2A-2
If validation is achieved, the UE shall consider the received DCI information accordingly as a valid autonomous uplink transmission activation or release.
If validation is not achieved, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.
Table 9.2A-1: Special fields for Autonomous Uplink Activation PDCCH/EPDCCH Validation

	
	DCI Format 0A
	DCI Format 4A

	PUSCH trigger A
	Set to ‘0’
	N/A

	Timing offset
	Set to ‘0000’
	Set to ‘0000’

	HARQ process number
	Set to ‘0000’
	Set to ‘0000’

	New data indicator
	Set to ‘0’
	Set to ‘0’ for both CWs

	Redundancy version
	Set to ‘00’
	Set to ‘00’

	TPC for scheduled PUSCH
	Set to ‘00’
	Set to ‘00’

	CSI request
	All bits set to ‘0’
	All bits set to ‘0’

	SRS request
	Set to ‘0’
	Set to ‘00’

	PUSCH starting position
	Set to ‘00’
	Set to ‘00’

	PUSCH ending position
	Set to ‘0’
	Set to ‘0’

	Channel Access type
	Set to ‘0’
	Set to ‘0’

	Channel Access Priority Class
	Set to ‘00’
	Set to ‘00’


Table 9.2A-2: Special fields for Autonomous Uplink Release PDCCH/EPDCCH Validation

	
	DCI Format 0A
	DCI Format 4A

	PUSCH trigger A
	Set to ‘0’
	N/A

	Timing offset
	Set to ‘1111’
	Set to ‘1111’

	Resource block assignment
	All bits set to ‘1’
	All bits set to ‘1’

	Modulation and coding scheme
	Set to ‘11111’
	Set to ‘11111’ for both CWs

	HARQ process number
	Set to ‘0000’
	Set to ‘0000’

	New data indicator
	Set to ‘0’
	Set to ‘0’ for both CWs

	Redundancy version
	Set to ‘00’
	Set to ‘00’

	TPC for scheduled PUSCH
	Set to ‘00’
	Set to ‘00’

	Cyclic shift for DM RS and OCC index
	Set to ‘000’
	Set to ‘000’

	CSI request
	All bits set to ‘0’
	All bits set to ‘0’

	SRS request
	Set to ‘0’
	Set to ‘00’

	PUSCH starting position
	Set to ‘00’
	Set to ‘00’

	PUSCH ending position
	Set to ‘0’
	Set to ‘0’

	Channel Access type
	Set to ‘0’
	Set to ‘0’

	Channel Access Priority Class
	Set to ‘00’
	Set to ‘00’


< Unchanged parts are omitted >

--------------------------------------End of Text Proposal ----------------------------------------------
2.3 Correction for HARQ-ACK feedback in AUL-DFI
In RAN1 #91 meeting [3], it was agreed that:
	Agreement:
Default HARQ-ACK value in AUL-DFI is NACK.

Note: after the eNB has reported an ACK/NACK for a given HARQ process once, the HARQ-ACK is set again to the default value, NACK.


The intention of the agreement is to reset the HARQ-ACK value corresponding to a certain HARQ ID to NACK once the valid HARQ-ACK value of ACK for this HARQ ID has been indicated to the UE to avoid DTX(ACK issue. Our understanding is that it is better to capture the agreement into 36.213 clause 8.3A than 36.321 since AUL-DFI indication is totally PHY layer operation.
Proposal 2: Capture the rule of setting HARQ-ACK default value in AUL-DFI in 36.213.

--------------------------------Start of Text Proposal for 36.213 -------------------------------------
8.3A
Autonomous uplink feedback procedure

If the UE detects on the scheduling cell for an UL transmissions on an LAA SCell a transmission of DCI Format 0A/4A with the CRC scrambled by AUL C-RNTI carrying AUL-DFI, the UE shall use the autonomous uplink feedback information according to the following procedures:

-
For each HARQ process configured for autonomous uplink transmission, the corresponding HARQ-ACK feedback is delivered to higher layers;

-
For an uplink transmission in subframe n, the UE expects HARQ-ACK feedback in the AUL-DFI at earliest in subframe n+4;
-
If the UE receives AUL-DFI in a subframe indicating ACK for a HARQ process, the UE is not expected to receive AUL-DFI indicating ACK for the same HARQ process prior to 4ms after the UE transmits another uplink transmission associated with that HARQ process;
-
The “TPC for PUSCH’ information is applied according to the procedures in subclause 5.1;

-
If present, the UE applies the TPMI field received in subframe n for autonomous uplink transmissions starting from subframe n+4. The UE is not expected to receive a TPMI that changes the number of transmission layers.
--------------------------------------End of Text Proposal ----------------------------------------------
3 Support of SRS in AUL PUSCH
Void
4 Conclusions
This contribution discussed the correction for PDCCH/EPDCCH validation, and HARQ-ACK feedback in AUL-DFI. In addition, the corresponding text proposals were provided. Based on the discussion, the proposals are summarized as:

Proposal 1: Correct the PUSCH trigger as N/A in the PDCCH/EPDCCH activation/release validation table for DCI format 4A in 36.213.

Proposal 2: Capture the rule of setting HARQ-ACK default value in AUL-DFI in 36.213.
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