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1 Introduction

In RAN2 previous meetings, the following agreements regarding RLF triggered in RLC are achieved [1][2]:

	#99 Agreements

1.  RLC reports maxNumberofRLC retransmissions are reached to RRC.

2.  For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens




In the last meeting, RAN2 has agreed that the above agreement achieved in RAN2#101 will be reconsidered, and L2 behavior upon reaching max number of RLC retransmission can be further discussed. In this contribution, we will discuss the L2 behaviors on RLC failure aiming at minimizing impacts on L2 specification.
2 Discussion
For the CA duplicate bearer, when reaching maximum re-transmission in RLC entity which is only linked to SCells, the UE will only report the failure information to network by SCell-RLF procedure, without initiating RRC connection re-establishment procedure. Different with LTE that PDCP re-establishment and RB suspend will be triggered during RRC re-establishment when RLF is detected, PDCP re-establishment and RB suspend may not need to be performed, with the reason that theanother RLC entity may still work well in NR. However, due to one leg is not able to work, the PDCP duplication function is no longer functional. Thus, CA duplication in PDCP can be deactivated to allow the data transmission in another leg.

Proposal 1: At SCell-RLF, the PDCP duplication is deactivated.

In LTE, RLC re-establishment will be triggered during RRC re-establishment when RLF is detected. In NR, only RLC re-establishment without RRC re-establishment is not feasible. Under this situation, the RLC buffered data of both the uplink and the downlink are discarded and the downlink data reception is still allowed, which cause packet loss of DL data transmission. As the network may not be able to know whether the UE re-established its RLC entity before receiving the SCell-RLF report from the UE, then the transmitted RLC AM PDU may fall outside the reordering window, and will be dropped by the re-established RLC entity at UE side. 

In addition, it is better that the UL/DL data transmission/reception procedure are independent of each other, thus the handling for the failed RLC entity which will impact DL data reception (e.g., release or suspend the failed RLC entity) are not preferred. Alternative handling is listed as following:

· Option 1: continue transmitting the packets stored in RLC entity.
· Option 2: flush the transmitting buffer and retransmission buffer.

For Option 1, the data remaining in the retransmission buffer of the AM RLC entity will continue even though the RLC entity reaches the maximum number of re-transmission. The problem of keeping the data in the RLC buffer is that the available data volume associated with the failed RLC entity will be included in the BSR, and the network and the MAC entity will still assign uplink grant to the logical channel of the failed RLC entity. In order to avoid unnecessary resource waste, the corresponding restriction should be added to the BSR and LCP procedure. For example, UL grant will not be assigned to the logical channel of the failed RLC entity during LCP procedure. Additional, when generating BSR, MAC entity considers the data volume calculation associating with the logical channel of the failed RLC entity as zero. As the corresponding restrictions should be specified, this may cause some modifications in the current MAC specification.
For Option 2, the RLC entity will remove the packets stored in the RLC transmitting buffer and/or retransmission buffer to avoid the impacts in the BSR and LCP procedure. However, there may be a case that the RLC failure occurs after PDCP indicates the data volume to MAC. If this data volume was reported by BSR, the LCP procedure will still assign UL grant to the logical channel of the RLC entity which encounters SCell-RLF. Our understanding is that the corresponding resource waste is relatively small and can be accepted by network. Thus, regarding this case, no optimization is pursued.

Proposal 2: At SCell-RLF, the transmission buffer and retransmission buffer of AM RLC entity is flushed.
The underlying meaning of Proposals 2 is that the AM RLC entity keeps normal reception of DL RLC PDUs even after the RLC failure is detected. If RLC status report is triggered, UE needs to transmit a uplink RLC STATUS PDU. Our understanding is that the unsuccessful delivery of RLC STATUS PDU may not cause serious impact. For example, if the RLC status report is triggered by polling came from network, the polling will be retransmitted. Otherwise, UE will retransmission the RLC STATUS PDU when the timer expires. In addition, as the duration before UE receives the handling indication for SCell-RLF by network is not a very long time, thus the delay of DL data transmission caused by unsuccessful delivery of statue report can be tolerant.

Proposal 3: At SCell-RLF, uplink RLC STATUS PDU is allowed to be transmitted if RLC status report is triggered.

3. Conclusion

In this contribution, we discuss the L2 impacts upon reaching maximum number of RLC retransmission. Related observation and proposals are listed as following:

Proposal 1: At SCell-RLF, the PDCP duplication is deactivated.

Proposal 2: At SCell-RLF, the transmission buffer and retransmission buffer of AM RLC entity is flushed.

Proposal 3: At SCell-RLF, uplink RLC STATUS PDU is allowed to be transmitted if RLC status report is triggered.
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