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In RAN2#106 meeting, the following agreement has been achieved.
	Intention is that Copies are sent on different legs 
Dynamic Network control of DRB duplication is by MAC CE
By the MAC CE, Network to control which of the configured RLC entities that is/are active
Support the case that no of copies = no of active RLC entities



In RAN2#107 meeting, the following agreement has been achieved.

	The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.
The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.
At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)
The MAC CE signalling structure is either:
	a.	Per DRB signalling with the activation status of the associated RLC entities, or
	b.	All DRBs with the activation status of the associated RLC entities for each DRB
A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.



This contribution focus on the reminding issues about network controlled PDCP duplication, e.g. RRC configuration for multi-leg duplication and MAC CE design.
Discussion
PDCP duplication configuration
In R15, PDCP duplication with two legs can be configured per SRB or DRB. In R16, PDCP duplication with more than two legs is introduced to satisfy the strict reliability requirement of TSN traffic, which is mapped on DRB in 5GS. Thus, it is obvious that multi-leg duplication can be applied to DRB while SRB seems have no such requirement.
Proposal 1: PDCP duplication with more than two legs is only applied for DRB.
The concept of “Primary path” was introduced together with split bearer In LTE Rel-12 Dual Connectivity. In R15, the concept of primary leg is used and configured as a part of two leg duplication configuration. The primary path is used to transmit PDCP PDUs when CA PDCP duplication is deactivated. 
In R16, multiple legs duplication is introduced to improve the reliability of data transmission. There is no reason to limit data transmission on a fixed leg, especially under the case that this leg is encountering the bad radio link quality.
Proposal 2: The primary leg is not needed for multi-leg duplication.
In R15 PDCP duplication, the initial state of PDCP duplication is indicated by RRC as a part of PDCP duplication. For SRB, the initial state of PDCP duplication is always set to “true”. For DRB, the initial state of PDCP duplication is configurable by RRC and can be activated/deactivated by the subsequent MAC CE signaling. 
In addition, the initial state is indicated by the PDCP-duplication parameter via following method. When this parameter is present and set to “true”, all the configured legs are active while only primary leg is active if this parameter is present and set to “false”.
	[bookmark: _Hlk515270963]pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates whether duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the initial state of the duplication. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB.


If the same design is reused under the multi-leg duplication case, all the configured legs are active when the initial state of the PDCP duplication is set to “true”. Considering that it is no need to active all the configured legs when configuring the PDCP duplication function, especially under the case that the radio link quality is relative good. Thus, it is worthy to configure a subset of configured legs as active legs when the initial state is indicated by RRC.
Proposal 3：RRC can indicate a subset of configured legs for a DRB as active legs.
According to WI scope of IIoT, NR-DC combination with CA architecture is supported. As the number of configured legs for multi-leg duplication is up to 4, coordination between MN and SN is necessary to guarantee reasonable RLC bearer configuration. For multi-leg duplication, it is better that MN determines the total number of configured legs for DRB as MN has the knowledge of QoS requirement of this DRB. The additional information (e.g. the number of legs needed to configurated by SN) can be provided to assist SN to set SCG relevant SCG configuration.
Proposal 4：MN determines the total number of legs configured for multi-leg duplication and the number of legs configured by SN is indicated from MN to SN.
Multi-leg duplication MAC CE
In RAN2#107 meeting, it has agreed that a new LCID is introduced for multi-leg duplication. Regrading to the detailed MAC CE design, the following candidate solution are agreed by RAN2:
The MAC CE signalling structure is either:
	a.	Per DRB signalling with the activation status of the associated RLC entities, or
	b.	All DRBs with the activation status of the associated RLC entities for each DRB
The main difference of the candidate solution is the MAC CE overhead. Even though 8 TSC traffic classes which may be mapped on different DRBs need to be supported by 5GS, only a few sets of traffic classes (e.g. 2 or 3) need extreme requirements which need a configuration of more than 2 RLC entities. In addition, it is no need to frequent activate/deactivate legs as reliability requirement is stable and the radio link quality. Thus, the overhead is not a big issue. 
Proposal 5：The MAC CE signaling structure is Per DRB signalling with the activation status of all the associated RLC entities. 
In R16, the introduction of multiple-leg duplication gives NW enough freedom to configure towards achieving consistent reliability using several concurrent radio links that dynamically vary in reliability and latency. If one leg is encountering bad link quality, it is reasonable to deactivate this leg to reduce resource waste, otherwise it will go against the original intention. Similarly, for a leg which has good link quality, it should be chosen to transmit data.
Proposal 6: Any leg can be independently activated/deactivated by MAC CE, without additional restriction on the number of active legs. 
Transmission of PDCP control PDU
In R15, PDCP control PDU is not duplicated considering that out of order PDCP control PDU is not benefit to ROHC. In R16 PDCP duplication, the same principle can be reused.
In R15, PDCP control PDU is transmitted via the primary leg. In R16 multi-leg duplication, the primary leg is not needed. Thus, there may be multiple active legs which can used to transmit PDCP control PDU. Considering the radio link quality, it is better that leg selection for PDCP control PDU is left to UE implementation.
Proposal 7: The PDCP control PDU is not duplicated and transmitted via any active leg. 
Split bearer operation
For split bearer in R15, UE rely on split bearer operation and configuration if the duplication is not initially activated. If the duplication function is initially activated, UE transmits duplicated packets through the two legs configured by RRC. The duplication function can be activated/deactivated by subsequent duplication activation/deactivation MAC CE. When the duplication function is deactivated, UE falls back to split bearer.
For split bearer with more than two legs which locate both in MCG and SCG, the same design principle can be reused if NW wants UE to fall back to split bearer operation. Based on this consideration, the legacy duplication activation/deactivation can be reused for split bearer with more than two legs.
Proposal 8: Legacy duplication activation/deactivation MAC CE can be reused for split bearer with multi-leg. 
In NR R15, when the duplication function is activated for split bearer, UE transmits packet through the two legs configured by NW. When the duplication function is deactivated, UE transmits packet through the primary leg located in MCG indicated by NW. Under split bearer with more than two legs, when duplication function is activated by the legacy duplication activation/deactivation MAC CE, UE can transmit packets through the legs initially indicated by NW as legacy. When duplication function is deactivated by the legacy duplication activation/deactivation MAC CE, UE also can transmit packets through the leg located in MCG initially indicated by NW as legacy.
Proposal 9: UE follows legacy behavior when the legacy duplication activation/deactivation MAC CE activates the duplication function of split bearer with multi-leg.
Proposal 10: UE follows legacy behavior when the legacy duplication activation/deactivation MAC CE deactivates the duplication function of split bearer with multi-leg.
SCell failure
In R15, SCell-RLF reporting procedure is introduced. For CA duplicate with logical channel that mapped to SCell or cell group only contains SCells, normal RLF or SCG-RLF will not be triggered if the associated RLC entity reaches the maximum number of retransmissions because SpCell is not failed and RRC connection is still valid. Not to trigger RLF or SCG-RLF for logical channel associated with SCell or Cell group that SpCell is not included can avoid unnecessary re-establishment of RRC connection and SCG reconfiguration, thus can reduce the signalling overhead. For duplicate bear using DC and split bear, normal RLF will be triggered if SCell failure occurs. 
Same reason with R15, in order to avoid unnecessary connection reestablishment and SCG reconfiguration when the SpCell is still valid, the SCell-RLF reporting procedure shall be extended to the DC+CA duplication scenarios.
Proposal 11: SCell-RLF reporting procedure is be applied to DC+CA duplication architecture.
Conclusions
Proposal 1: PDCP duplication with more than two legs is only applied for DRB.
Proposal 2: The primary leg is not needed for multi-leg duplication.
Proposal 3：RRC can indicate a subset of configured legs for a DRB as active legs.
Proposal 4：MN determines the total number of legs configured for multi-leg duplication and the number of legs configured by SN is indicated from MN to SN.
Proposal 5：The MAC CE signaling structure is Per DRB signalling with the activation status of all the associated RLC entities. 
Proposal 6: Any leg can be independently activated/deactivated by MAC CE, without additional restriction on the number of active legs. 
Proposal 7: The PDCP control PDU is not duplicated and transmitted via any active leg. 
Proposal 8: Legacy duplication activation/deactivation MAC CE can be reused for split bearer with multi-leg. 
[bookmark: _Toc502437832]Proposal 9: UE follows legacy behavior when the legacy duplication activation/deactivation MAC CE activates the duplication function of split bearer with multi-legs.
Proposal 10: UE follows legacy behavior when the legacy duplication activation/deactivation MAC CE deactivates the duplication function of split bearer with multi-legs.
Proposal 11: SCell-RLF reporting procedure is be applied to DC+CA duplication architecture.
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