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1 Introduction

In RAN2 NR Ad Hoc meeting in June, the following agreements were made for packet duplications:

Agreements

1:
MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling.

2:
For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG.

FFS Duplication on SRB for CA cases 

FFS Behaviour in the case of SCG failure when SCG is the configured path.

Agreements:

1:
MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.

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.

2
UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 

FFS Whether UL packet duplication for spit bearer applies for EN-DC.

Agreements

1:
CA packet duplication is not applied to LTE CA of EN-DC.

2: 
In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. In the NE-DC case, CA packet duplication can only be configured for the MCG bearer.

3: 
In the NR-NR DC case, CA packet duplication can only be configured for non-split bearer.

In this contribution, we discuss the remaining open issues for packet duplication.
2 Discussion

2.1 Remaining issues for packet duplication in CA case

One of the remaining open issues is whether packet duplication in CA case also applies to SRB. 

For the first question, i.e. whether duplication in CA is supported for SRB in LTE MN, it seems that there is no strong use case for packet duplication in CA on SRB. Packet duplication is a feature that enhances the reliability while reducing the recovery delay from several RTTs to 1. As RRC procedure is normally not latency sensitive, HARQ and RLC retransmission seems sufficient for SRB traffic. In the case of SCG failure, packet duplication in DC case already provides sufficient reliability improvement. Therefore, there is no need to support packet duplication in CA case for SRB. 
Observation 1: Duplication in CA case is not needed for SRB.
Proposal 1: Duplication on SRB in CA case is not supported
In fact, commonly for any traffic, duplication in DC case provides better diversity than duplication in CA case. If duplication in DC case is already configured, duplication in CA case is not necessary. 
Observation 2: When duplication in DC case is configured, duplication in DC case provides better diversity than duplication in CA with less throughput impact to a single cell

Proposal 2: Duplication in CA is not supported when duplication in DC is configured for both SRB and DRB.
2.2 Remaining issues for packet duplication in DC case

Packet duplication in EN-DC
One of the remaining issue for packet duplication is whether packet duplication in split DRB is needed for EN-DC scenario. There are some concerns about the reliability of NR node, therefore one may see the need to enhance the reliability. For regular traffic, HARQ enhancement should be the most efficient from resource perspective. If upper layer enhancement is needed, the reliability may be improved by configuring split bearer and switching the data traffic. Therefore, packet duplication does not seem to be required for split DRB in EN-DC case.

Observation 3: In EN-DC case, reliability can be provided by switching.

Proposal 3: UL packet duplication does not apply for EN-DC case for DRB.
SCG failure behavior
Another remaining issue for packet duplication is how SCG failure is handled when SCG is the configured leg. We note that since in last meeting, it was agreed the split bearers are harmonized, the UE should not be able to judge where the PDCP is anchored for a duplication split bearer. The question therefore can be simplified to the expected behavior if the configured leg fails. There are two possibilities of this case:

1. UE indicates the configured leg failure to the network and continue the transmission on duplication leg. If signaling is not possible, i.e. SRB is using the same configured leg, an RRC re-establishment is eventually triggered. The network may or may not re-establish or release the duplication bearer via signaling using the duplication leg. 
2. UE indicates the configured leg failure to the network and stops the transmission of data, even if the duplication leg is still usable, and wait for network reconfiguration. If signaling is not possible, i.e. SRB is using the same configured leg, an RRC re-establishment is eventually triggered. The network may or may not re-establish or release the duplication bearer via signaling using the duplication leg. In this case the traffic can only continue if the network reconfigures the configured leg. 
The procedure of the above two options seem similar, with only the difference whether data traffic can be continued on duplication leg. In both cases, the duplication bearer may be re-established if SRB is configured to use the same configured leg as the duplication bearer, and network may reconfigure the bearer based on the indication received. The only difference of the two options in terms of performance is in the case when SRB is using the duplication leg and duplication DRB’s configured leg is the other. In this case, the performance of option 1 is better than option 2. Considering the major use case for packet duplication is URLLC data, the interruption of data is not desired. Therefore, option 1 should be adopted. 
Observation 4: Since split bearer is harmonized, UE should not be aware of where PDCP is anchored for duplication split bearer.

Proposal 4: When a duplication bearer’s configured leg fails, e.g. SCG failure and UE experiences RLF on configured leg, UE indicates the failure to the network and continues transmission on duplication leg. 
3 Summary
Observation 1: Duplication in CA case is not needed for SRB.

Observation 2: When duplication in DC case is configured, duplication in DC case provides better diversity than duplication in CA with less throughput impact to a single cell

Observation 3: In EN-DC case, reliability can be provided by switching.
Observation 4: Since split bearer is harmonized, UE should not be aware of where PDCP is anchored for duplication split bearer.
Proposal 1: Duplication on SRB in CA case is not supported

Proposal 2: Duplication in CA is not supported when duplication in DC is configured for both SRB and DRB.
Proposal 3: UL packet duplication does not apply for EN-DC case for DRB.
Proposal 4: When a duplication bearer’s configured leg fails, e.g. SCG failure and UE experiences RLF on configured leg, UE indicates the failure to the network and continues transmission on duplication leg. 
