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1. Introduction
In RAN2#95, it was agreed that it is preferable to support only async HARQ in UL and DL from MAC perspective. In this paper, we consider the state mismatch for UL HARQ issue.
2. Discussion
For Rel-13 eMTC and NB-IoT, asynchronous UL HARQ was introduced and was utilized for UL LAA operation in Rel-14. This asynchronous UL HARQ was motivated by its flexible scheduling timing to allow various HARQ RTTs and resource allocation (i.e., no resource reservation is needed for non-adaptive retransmission). Also, the implication of this asynchronous UL transmission is to remove UE’s autonomous HARQ retransmission and UE always follows PDCCH for HARQ retransmission. Accordingly, the necessity of PHICH-ACK/NACK became questionable since UE does not trigger HARQ transmission by itself (thus ACK is not needed), and PDCCH can instruct the HARQ retransmission (thus NACK is also not needed). Then, finally, ACK/NACK for UL transmission was not supported. On the other hand, this means UE loses the opportunity to have the knowledge of eNB’s situation. 

[image: image2.png]eNB

UE

CRC NG I

CRC OK I

]

eNB stops UL scheduling,
EREGIS [ e.g. due to UL data ends

UL grant for New Tx
(Proc#X)

UL grant for ReTx
(Proc#X)

UL grant for New Tx
(Proc#X)

Detects eNB falled to decode

AN

Detects eNB successfully
decoded the previous one

No knowledge of eNB’s status

22@727?




Figure1.
As long as eNB keeps scheduling and provides the UL grant to the specific HARQ process, UE can have the knowledge of eNB’s decoding result as depicted in figure1, i.e., UL grant for the retransmission means unsuccessful decode and that for new transmission means successfully decoded. However, once eNB stops providing UL grant, UE cannot know the eNB’s status. This was actually pointed out by LGE in the email discussion [92#44][LTE/MTC] [4] but finally RAN2 agreed not to have ACK for PUSCH transmission. On the other hand, in the last meeting, related discussion was raised in eMTC and NB-IoT context [5][6]. In [5][6], it was stated that UE cannot confirm whether UE’s acknowledgement (RLC-ACK) for RRC connection release is successfully received at eNB side or not. The consequence is that UE will keep the connection and awake due to ULdrxRetransmissionTimer unnecessary for a while. This is the one of the cases and this kind of situation can always happen when the last data is UL including L2 ACK for DL data. For NR, depending on RAN1 discussion, the HARQ operation may be modified if needed. Then, we would like to ask RAN2 to design HARQ operation taking care of the state mismatch in UL HARQ from initial stage.
Proposal1: RAN2 to design HARQ operation such that UE can confirm acknowledgement of UL data transmission.
Proposal2: Send LS to RAN1 to ask to take the RAN2 agreement into account in their future works.
3. Summary and Conclusion

In this paper, we further look into the detail of asynchronous UL HARQ and propose following:

Proposal1: RAN2 to design HARQ operation such that UE can confirm acknowledgement of UL data transmission.

Proposal2: Send LS to RAN1 to ask to take the RAN2 agreement into account in their future works.
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