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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, RAN2 reached below agreement.
	The mechanism of primary path defined for Rel-15 PDCP duplication should be retained for Rel-16 (FFS if allowed to deactivate a primary path ie to not send data PDU). 


This contribution discusses the configuration of primary path and initial state to support at most 4 configured RLC entities in Rel-16.
2. Discussion
[bookmark: _Ref20580421]2.1 Primary path
[bookmark: _GoBack]RAN2 agreed to retain the definition of primary path. We need to further confirm the configuration and usage of the primary path.
In last meeting, whether primary path can be deactivated is FFS.
In Rel-15, the primary path is used for:
1) PDCP Control PDU transmission;
2) As the primary RLC entity for split bearer and fallback RLC entity for CA when PDCP duplication is deactivated.
These mechanisms can work well in Rel-16.
If the primary path can be deactivated, we need to solve the following problem.
1) How to transmit the PDCP Control PDU when the primary path is deactivated
In last meeting, some contributions suggested any RLC entity can be used to transmit PDCP Control PDU. However, the RLC entity for PDCP Control PDU transmission is not only related to the data delivery behavior of transmitter, but also the Data Volume calculation for BSR. If any RLC entity can be used for PDCP Control PDU transmission, it is not clear how to define the Data Volume calculation for PDCP Control PDU.
[bookmark: _Ref23769675]Observation 1: The RLC entity for PDCP Control PDU transmission impacts not only the data delivery behavior of transmitter but also the Data Volume calculation for BSR.
2) When to revert the primary path
The primary path should in principle be selected for its better reliability comparing to the secondary path. Adding a secondary path increases success rate and reduces latency of packet transmission when primary path can’t satisfy the latency and reliability requirement alone. In other words, when duplication is activated (i.e. there is already another RLC entity to carry the packets) there is no point/evidence that changing the primary path would help much. Changing the secondary path can be a much better strategy and is already sufficient.
Additionally, if the primary path can be deactivated, it is very possible that gNB considers the primary path has lower transmission performance than the activated paths. From this aspect, we need to discuss if the primary path can be reverted after duplication deactivation.
[bookmark: _Ref23769679]Observation 2: No evidence shows deactivation of the primary path can get better transmission performance. And if so, we need to consider when revert the primary path prudently.
According to above discussion, since deactivation of the primary path has no visible advantage while incurring some questions, we prefer to keep the primary path activated always.
[bookmark: _Ref23769629]Proposal 1: The primary path cannot be deactivated.
Then we need to discuss how to configure the primary path when there are at most 4 configured RLC entities in Rel-16.
For CA duplication, there is one primary path among the configured RLC entities. The configuration of the primary path is same as Rel-15.
For DC+CA duplication, the path selection mechanism can result in duplication configurations involving:
· CA duplication in MCG;
· CA duplication in SCG;
· DC duplication.
The primary paths for CA duplication in MCG and SCG should be configured separately if CA duplication is enabled in any CG. In a given CG, the primary paths for DC and CA duplication can be the same. Moreover, in Rel-15, DC duplication de-activation of a DRB falls back to a regular DC split bearer. Such behavior should be kept in Rel-16 and the RLC entities for DC (without duplication) should then be the same as the two primary paths used for CA duplication (when activated) in different CGs. An example is shown in Figure 1.
Although 3 types of primary paths need to be configured in DC+CA duplication, gNB only needs to indicate 2 primary paths (one primary path in each CG).


Figure 1 Example of primary path(s) configuration for DC+CA duplication
[bookmark: _Ref23769633]Proposal 2: For DC+CA duplication, three types of primary paths could be configured and the configured primary path is valid only when corresponding PDCP duplication type is enabled.
· Primary path for CA duplication in MCG (applicable when CA duplication is enabled in MCG);
· Primary path for CA duplication in SCG (applicable when CA duplication is enabled in SCG);
· Primary path for DC duplication.
[bookmark: _Ref23769637]Proposal 3: The primary path for DC duplication should be same as one of the primary path for CA duplication.

2.2 Initial State
In Rel-15, gNB indicates the initial duplication state (activation or deactivation) when PDCP duplication is configured for a DRB. The initial state should be extended in Rel-16 considering more RLC entities configuration. 
The initial state can include:
· Activation or deactivation;
· The activated RLC entity(ies) if the activated legs can be less than the configured legs.
[bookmark: _Ref20575927][bookmark: _Ref20863380]Proposal 4: gNB could configure the initial state of PDCP duplication including: activation or deactivation; activated RLC entities if needed.
3. Conclusion
This contribution discusses primary path and initial state in PDCP duplication, and provides below observations and proposals.
Observation 1: The RLC entity for PDCP Control PDU transmission impacts not only the data delivery behavior of transmitter but also the Data Volume calculation for BSR.
Observation 2: No evidence shows deactivation of the primary path can get better transmission performance. And if so, we need to consider when revert the primary path prudently.
Proposal 1: The primary path cannot be deactivated.
Proposal 2: For DC+CA duplication, three types of primary paths could be configured and the configured primary path is valid only when corresponding PDCP duplication type is enabled.
· Primary path for CA duplication in MCG (applicable when CA duplication is enabled in MCG);
· Primary path for CA duplication in SCG (applicable when CA duplication is enabled in SCG);
· Primary path for DC duplication.
Proposal 3: The primary path for DC duplication should be same as one of the primary path for CA duplication.
Proposal 4: gNB could configure the initial state of PDCP duplication including: activation or deactivation; activated RLC entities if needed.
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