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Introduction

In RAN2#107 meeting , the availability of autonomous retransmission for deprioritized configured grant is discussed online. And there is no consensus achieved so far. Thus we have the following conclusion:

There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.

Since the autonomous retransmission is agreed in RAN 1 for NRU topic, technically, it seems we can reuse it directly into NRIIOT. However, it is different on scenario between NRIIOT and NRU. It is somewhat reckless on this enhancement. The intention of this contribution is to share our views on autonomous retransmission in NRIIOT .
Discussions
During online discussion , there are two mechanisms for autonomous retransmission for NRIIOT on the table:

Option 1 : Autonomous retransmission via the same configured grant with the same HARQ process ID

Option 2: Autonomous retransmission via the same configured grant (there is no limitation of the same HARQ process ID)

For option 1, generally speaking , for one specific configured grant configuration, the HARQ process ID is appearing in a certain sequence. For example , if HARQ process ID 1,2,3,4 is allocated to configure grant configuration#1, it means UE need to wait for the next retransmission chance with a cycle of HARQ process ID sequence. This is a so long time to wait for the next chance. In most case, at least two periodics need to be spent for waiting for the next autonomous retransmission . Especially for NRIIOT device, it can not be endurable.

For option 2, even though using the subsequent occasion can decrease the delay caused by option 1, However, if the interleave between two adjacent occasions is so long that the delay would be still considerable. Furthermore, how to transfer one generated PDU from one HARQ buffer to another one is still not clear, hence it should introduce a new UE behavior on UL grant reception/HARQ operation/HARQ Process Operation.

Observation 1: Generally speaking , no matter using the same HARQ process ID based method or the subsequent occasion based method, the delay caused by these two methods are inevitable. Furthermore for option 2, a new UE behavior on UL grant reception/HARQ operation/HARQ process Operation shall be studied.
In addition, for these two options , there is a unsynchronization issue raised by automatic re-transmission. If autonomous re-transmsision in another configured grant occasion is permitted, NW may have no idea for the UL data received in this occasion is re-transmission or new transmission. If there are some UL MAC CE is carried within this retransmitted MAC PDU while NW presume this is a new transmission , the overdue information of the MAC CE (i.e: the overdue BSR MAC CE, PHR MAC CE, even BSRQ MAC CE) will mislead NW and impact on the NW’s UL/DL scheduling method. Especially for NRIIOT service, all above mentioned MAC CE is much critical to DL/UL URLLC transmission.

Observation 2: If Autonomous retransmission is permitted, gNB have no idea whether the transmission is “re-transmission” or “new transmission”. In such case, if a BSR/PHR/BFRQ MAC CE is carried in this autonomous retransmission , the overdue information in BSR/PHR/BFRQ MAC CE will mislead NW behavior on UL/DL scheduling, especially for URLLC service, it will degrade the NW performance.

Considering the autonomous retransmission in the configured grant occasion with the same process ID is permitted in NRU, in our understanding, this is because , in most case, NR-U is used for carrying non-critical data which is totally not the same with NRIIOT. Moreover, for NR-U, LBT failure can be occurred at both NW side and UE side. On one hand, NW side can not predict the collision if the LBT failure is occurred at UE side, on the other hand, the LBT failure may be occurred at network side when NW have an intention to schedule a re-transmission for the dropped configured grant. Thus the autonomous retransmission mechanism can provide a convenient way to overcome above dilemmas. However, in NRIIOT, both collision and retransmission scheduling are totally controlled by NW, the autonomous retransmission can not derive the same benefits as NR-U. But the negative impacts from introduction of automatic re-transmission  from observation 1 and 2 is still there. 

Observation 3: Unlike NR-U, the collision and retransmission scheduling can be totally controlled by NW in NRIIOT, it can not derive the same benefits as NR-U, but the negative impacts from introduction of automatic retransmission is still there.

From above observations, we propose that:

Proposal 1: There is no need to introduce autonomous retransmission for NRIIOT in Rel-16.

Conclusion 

Observation 1: Generally speaking , no matter using the same HARQ process ID based method or the subsequent occasion based method, the delay caused by these two methods are inevitable. Furthermore for option 2, a new UE behavior on UL grant reception/HARQ operation/HARQ process Operation shall be studied.
Observation 2: If Autonomous retransmission is permitted, gNB have no idea whether the transmission is “re-transmission” or “new transmission”. In such case, if a BSR/PHR/BFRQ MAC CE is carried in this autonomous retransmission , the overdue information in BSR/PHR/BFRQ MAC CE will mislead NW behavior on ULDL scheduling, especially for URLLC service, it will degrade the NW performance.

Observation 3: Unlike NR-U, the collision and retransmission scheduling can be totally controlled by NW in NRIIOT, it can not derive the same benefits as NR-U, but the negative impacts from introduction of automatic retransmission is still there.

Proposal 1: There is no need to introduce autonomous retransmission for NRIIOT in ReL-16.

Reference

[1]
