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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This document summarizes the issues discussed under agenda item 7.2.6.3 based on the contributions submitted to this agenda as listed in the Appendix.
2 Offline consensus 
Offline consensus:
· One PUSCH transmission instance is not allowed to cross the slot boundary also for grant-free PUSCH. 

Offline consensus:
· For whether to support explicit HARQ-ACK, at least study further gNB’s miss detection performance for grant free PUSCH
· Study how to resolve gNB’s miss detection if it is an issue 
· Study should take at least following into account:
· Companies report the false alarm target 
· Companies report the DMRS configuration assumptions
· The number of UEs sharing the time/frequency-domain grant free resource: 1 is the baseline, larger than 1 can also be considered

1 
2 
3 Explicit HARQ-ACK feedback
[bookmark: _Hlk526249883][bookmark: _Hlk526249961]Regarding whether to support “explicit” HARQ-ACK feedback for configured grant transmission, [Huawei, 2226], [ZTE, 2390], [MTK, 2379], [Nokia, 3118], [OPPO, 2820], [InterDigital, 3237], [Motorola Mobility, Lenovo, 3356], [CAICT, 1523], [III, 3528] proposed to support it since it is beneficial to early terminate the repetitions and/or avoid gNB miss-detects the transmission. The explicit HARQ-ACK can be transmitted by UE-specific DCI, and/or group common PDCCH, PHICH-like channel, sequence-based signal etc. 
[Panasonic, 2797] proposed to study further different types of the feedback for the explicit HARQ-ACK e.g., by faster feedback of channel quality.
While [Ericsson, 2162], [CATT, 2633], [Samsung, 2999], [Qualcomm, 3438], [DOCOMO, 3329] think current HARQ mechanism for configured grant transmission works well and having explicit ACK requires new L1/L2 UE behavior.
[MTK, 2379] shows the performance benefits in terms of the collision rate and SINR CDF for configured grant transmission with explicit ACK feedback, as seen below: 
[image: ] 
[bookmark: _Ref525907851]Figure 5: UE’s collision comparison between configured-grant with and without explicit HARQ.

[image: ] 
[bookmark: _Ref521345480]Figure 6: CDF of SINR comparison between configured-grant with and without explicit HARQ.
However, such benefits can be achieved by implicit HARQ-ACK feedback. For example, 
· For the case the uplink traffic is relatively frequent, the UE receives an implicit positive HARQ-ACK feedback for the previous uplink data transmission when it is scheduled with a new uplink data transmission using the same PUSCH HARQ process. When the UE is scheduled with the re-transmission for the same TB, it implies a negative HARQ-ACK feedback for the previous uplink data transmission; 
· For the case the uplink traffic is relatively infrequent, the next UL data may not be waiting. After the UE sending the first UL transmission using configured grant resource, gNB decodes the UL data, and then sends an UL grant scrambled by C-RNTI to schedule new UL data or an UL grant scrambled by CS-RNTI to schedule the re-transmission. If there is no UL data in the UE buffer and if the UL grant indicates new transmission, UE will transmit a PUSCH including no meaningful data. Once the gNB received blank-data PUSCH, the gNB notices there is no UL data in the UE buffer, and does not schedule PUSCH anymore. Besides, it is also possible to use dynamic SFI or UL cancellation signaling which is under study to achieve the ‘ACK’, terminating repetition purpose. So, the benefit of explicit HARQ-ACK feedback can be achieved by existing or enhancements of existing mechanism.
Regarding gNB miss-detection, the probability of miss-detection for a given repetition number should be controlled to be very low, besides, [Qualcomm, 3438] proposed to multiplex SR onto the configured grant PUSCH for improvement of NB detection reliability. Therefore, it seems no strong motivation to support the explicit HARQ-ACK feedback. 

Proposal 9:
· Study further how to terminate the repetitions once gNB successfully decodes the grant free transmission. 

Any comments?
	Company
	View

	Panasonic
	We support Proposal 9.

	LG
	We are basically fine with proposal. 
For first bullet, we already have the way to terminate the repetitions. As feature lead’s description, we also think that the existing mechanism can be considered. 
For DTX-ACK error, it is not clear how big the problem is. Considering current NR PUSCH, such as few OCC, orthogonal DMRS RE and repetition, we think low misdetection can be guaranteed. So we would like to specify the potential impact DTX-ACK’ error.
From those point of view, we would like to suggest following modification:
· Study further whether/how to enhance existing mechanism to terminate the repetitions once gNB successfully decodes the grant free transmission. 
· Study further the potential impact on how to reduce ‘DTX-ACK’ error at gNB side and possible spec impacts.


	DOCOMO
	We are fine with LG’s modification for the proposal 9.

	ZTE
	Generally fine with the proposal. 

	OPPO
	Generally fine with original proposal 9. 
Due to redundant resource in time domain is required to assure prompt transmission. Configured grant is low spectrum efficiency, especially for aperiodical traffic with low latency requirement. For example, in one configured grant resource, QPSK and 1/3, 2-symbol duration and 6 orthogonal DMRS port are configured, Then to support 32 bytes (URLLC typical traffic size) transmission, 32 (32*8*3/2/12) PRB needs to be reserved. It means that for 20M system with 100 PRB, 32% resource is reserved for 6 UE, of which traffic does not always occur. If DMRS port is also used to distinguish multiple configured grants if multiple configured grant is supported, then the number of UE multiplexing in specific time-frequency resource will reduce further, even to 1. It means 20M system with 100 PRB, 32% resource is reserved for one UE, of which traffic does not always occur.
To improve spectrum efficiency, non-orthogonal resource should be assigned to UEs. Once non-orthogonal resources are assigned to UEs, then “DTX-ACK” error is unavoidable. Comparing with higher reliability of URLLC, “DTX-ACK” error probability is significant.

	Sony
	Support the proposal with LG’s update

	Huawei 
	We are fine with LG’s modification for the proposal 9, with a note that as K repetitions should be configured to guarantee URLLC traffic reliability, early termination of the configured repetitions is required in scenarios upon successful receptions at the gNB (with the benefits described above).   

	vivo
	Support the proposal with LG’s update.

	CATT
	We support LG’s update of the first bullet.
For the second bullet, we would first like to better understand what the intention. At first glance it seems the intention is to improve gNB receiver performance and if so we don’t think this is within the scope of this SI. 

	Intel
	We first need to establish the benefits from such early termination beyond what we already have for CG PUSCH repetitions in Rel-15. Specifically, it is not clear at all if there is any benefit for grant-based PUSCH considering termination signaling in the DL and the earliest UE may terminate repetitions, all of these considering the fact that we don’t expect large number of repetitions used for PUSCH for URLLC use cases.

	Motorola Mobility, Lenovo
	Fine with LG’s update. 
We think supporting both timer (Rel-15) + explicit ACK could provide gNB with a smooth trade-off between faster ACK and less overhead; and gNB can choose the proper operating point (trade-off point) based on the traffic conditions. Hence, in our view, explicit ACK operation can be configurable.




42

image2.emf
-15 -10 -5 0 5 10 15

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SINR (dB)

CDF

 

 

No ACK feedback

With ACK feedback


image1.emf
1 2 3 4 5 6

0

5

10

15

20

25

30

35

40

Number of UEs per transmission-occasion

Percentage of occurrence

 

 

No ACK feedback

With ACK feedback


