
3GPP TSG-RAN WG2 Meeting 102
R2-1808393
Busan, Korea, May 21 – 25, 2018                                                
Agenda item:
8.8
Source: 
Huawei, HiSilicon
Title: 
Further discussion on flushing HARQ buffer in LTE
Document for:

Discussion and Decision

1.
Introduction

In last RAN2 meetings, whether the HARQ process has to flush the HARQ buffer in LTE R14 raised some online and offline discussions but without any consensus. This paper intends to further investigate the “error case” of UL HARQ procedure in LTE and provide our view on how to handle this in specification.
2. Discussion
As introduced in [1], if the UE skips the configured grant, but receives a dynamic grant on PDCCH addressed to SPS C-RNTI later. In this case, according to current MAC spec [2], the HARQ entity may handle this dynamic grant to trigger a retransmission even though the previous transmission opportunity is skipped. 
1. Trigger a retransmission (when the HARQ buffer is not empty)
Then, when “the HARQ buffer is not empty with a previously transmitted MAC PDU”, the UE will retransmit the out-of-dated MAC PDU as a result of misunderstanding between UE and eNB, which may negatively impact eNB scheduling. With the introduction of HARQ buffer flushing, the HARQ entity will never enter the “retransmission” branch” because the HARQ buffer is empty, and the UE shall ignore the retransmission grant and the issue can be resolved.
In the last RAN2 meeting, some companies intended to apply HARQ buffer flushing to dynamic grant as well to align with configured grant. However, according to the current HARQ procedure, if the HARQ buffer is empty, when receiving a grant on PDCCH, the HARQ entity will always trigger a new transmission even if the NDI indicates a retransmission request as follows. As a result, the UE behaviour is not with configurd grant case where the grant addressed to SPS C-RNTI shall be ignored,


Observation: When receiving a retransmission grant addressed to C-RNTI, the UE behaviour is not aligned with that for a grant addressed with SPS C-RNTI if HARQ buffer flushing also applies to a dynamic grant.
We recalled the original intention of that is to handle error case of a lost UL grant, if the UE misses a dynamic grant after flushing the buffer, it may happen to receive two consecutive grants with the same NDI value even though the latter attempts to trigger new transmission [3]. For this case, the UE should assume that a grant was lost and shall consider the next transmission a new transmission to use the following valid grant (actually it is for new transmission). However, when the UE skips a dynamic grant, the NDI value can be still kept of this grant, and therefore it has nothing with error case of lost UL grant. Since the eNB has no idea when the UE flushes the buffer upon skipping a uplink grant, and hence it is likely for the UE to receive a retransmission grant. Therefore, it is more reasonable to ignore the retransmission grant if the transmission of the same HARQ process was skipped as for SPS C-RNTI. Otherwise, the UE will trigger a new transmission while the intention of NW is to trigger a retransmission, which causes misunderstanding again between UE and eNB.  
Proposal: For a dynamic grant, the HARQ entity shall ignore the retransmission grant addressed to C-RNTI when the HARQ buffer is empty and the previous transmission of the same HARQ process is skipped or ignored, as for a configured grant. 
3. Conclusion
This paper further discussed the “error case” for UL HARQ procedure in LTE, and made the following observation and proposal by giving detailed analysis.
Observation: When receiving a retransmission grant addressed to C-RNTI, the UE behaviour is not aligned with that for a grant addressed with SPS C-RNTI if HARQ buffer flushing also applies to a dynamic grant.

Proposal: For a dynamic grant, the HARQ entity shall ignore the retransmission grant addressed to C-RNTI when the HARQ buffer is empty and the previous transmission of the same HARQ process is skipped or ignored, as for a configured grant. 
In addition, a CR can be found in [4]. 
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-	else:


             -	deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;


            -	instruct the identified HARQ process to generate an adaptive retransmission.








-	if the MAC entity is configured with skipUplinkTxSPS and if the uplink grant received on PDCCH was addressed to the Semi-Persistent Scheduling C-RNTI and if the HARQ buffer of the identified process is empty:


           -	ignore the uplink grant;








-	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or


       -	else:


                   -	obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity, if any;


any; 











