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1 Introduction

In last RAN2 AH#2 meeting, the impact of duplication on RLC operation has been discussed, the agreements were reached as follows:

Agreements 
 1.
FFS in CA, as a baseline RLF is not triggered when reaching the maximum number of retransmission for a PDCP duplicate
2.
SNs of the two duplicate legs should be independently assigned
In this paper, we further discuss the duplication impacts on RLC AM mode. The RLF triggering issue is discussed in the companion paper [1].
2 Discussion

2.1 Duplication activation
For duplication, when one of the legs is in good radio condition and the other leg is in poor condition, the successfully transmitting data in the good condition leg will lead to the wastage of resource of transmitting duplicated data in the poor condition leg.

For RLC AM, the STATUS report reception in the receiving RLC AM entity can indicate the successful or failure transmitted data. For RLC UM, there is no such indication in RLC layer, only HARQ feedback can be used which is not reliable enough, e.g., NACK-TO-ACK error. Thus, when performing duplication, based on the STATUS report received in one RLC entity, the other transmitting RLC AM entity could discard those RLC SDUs which have already been successfully transmitted, which means the two duplicated RLC entities can perform some forms of interaction when discarding the RLC SDUs.
Proposal 1 For duplication in CA or DC, the transmitting RLC AM entity could discard those RLC SDUs which have been successfully transmitted through the other leg.
There are two forms of interactions between the two duplicated RLC AM entities:
· Interaction via PDCP: the receiving RLC AM entity indicate the feedback upon reception of STATUS report, the transmitting RLC AM entity is indicated by PDCP to discard the relevant RLC SDUs.

· Interaction without PDCP: the receiving RLC AM entity of one leg indicates the feedback directly to the transmitting RLC AM entity of the other leg, which discards the relevant RLC SDUs.

The two forms of interaction (take CA duplication as an example) are shown in Figure 1:
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Figure 1 RLC interaction options for CA duplication
For RLC interaction via PDCP, in 36.323, PDCP expects the RLC will indicate the acknowledged data including the indication of successful delivery of PDCP PDUs. Meanwhile, PDCP will indicate the discard operation to RLC when the discard timer is expired. Based on the current specification, the RLC interaction via PDCP is very easy to achieve. However, for RLC direct interaction, new mechanism or new interface between RLC entities will be required, especially for DC duplication case, which would bring extra standardization efforts.
Proposal 2 RAN2 to confirm that no additional mechanisms or interfaces are defined in RLC or between RLC entity when performing RLC SDU discard.
In 36.322, when receiving the STATUS report, the RLC will only perform timer related operation, i.e.:
Upon reception of a STATUS report from the receiving RLC AM entity the transmitting side of an AM RLC entity shall:

-
if the STATUS report comprises a positive or negative acknowledgement for the AMD PDU with sequence number equal to POLL_SN:

-
if t-PollRetransmit is running:

-
stop and reset t-PollRetransmit.
We think the successfully delivery RLC SDUs will be indicated to PDCP, which should be clearly defined in the specification. 
Proposal 3 Upon reception of STATUS report from the receiving side of RLC AM entity, the transmitting side of AM entity shall indicate the successfully delivery RLC SDUs to PDCP.
When the PDCP obtains the successfully delivery RLC SDUs from one duplicated RLC entity, it will indicate the other duplicated RLC entity to discard the relevant RLC SDUs. From this perspective, the PDCP can indicate to lower layer to discard the RLC SDUs before the discard timer is expired, which we have analysed in the companion paper [2].
For the RLC discard procedures, the current LTE RLC procedures can be used as baseline.
When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU if the RLC SDU or RLC SDU segment has not been mapped to a RLC data PDU yet.

Proposal 4 As in LTE, the RLC discard procedures can be used as baseline.
2.2 Duplication de-activation
When duplication is deactivated, it’s not decided yet whether the deactivated leg would be still used for data transmission or not, for both CA and DC case:

Agreements:

1:
In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.

FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.

Agreements:

4.   Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  

FFS if fall back to split bearer is supported for DC . 
In our companion paper [2], we propose that UE sends new data via one specific RLC entity when duplication is deactivated. For the deactivated RLC entity, there could be two behaviours:
· The de-activated RLC entity performs RLC re-establishment;

· The de-activated RLC entity keeps transmitting the buffered SDUs and PDUs.

We think the re-establishment should be adopted after deactivated.
Proposal 5 The de-activated RLC entity should perform RLC re-establishment procedure.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
For duplication in CA or DC, the transmitting RLC AM entity could discard those RLC SDUs which have been successfully transmitted through the other leg.
Proposal 2
RAN2 to confirm that no additional mechanisms or interfaces are defined in RLC or between RLC entity when performing RLC SDU discard.
Proposal 3
Upon reception of STATUS report from the receiving side of RLC AM entity, the transmitting side of AM entity shall indicate the successfully delivery RLC SDUs to PDCP.
Proposal 4
As in LTE, the RLC discard procedures can be used as baseline.
Proposal 5
The de-activated RLC entity should perform RLC re-establishment procedure.
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