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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#108 meeting, regarding to multi-leg duplication, RAN2 has achieved the following agreements:
The primary path should not be de-activated for data PDUs. 
For PDCP duplication controlling MAC CE format, per DRB signaling with the activation status of the associated RLC entities should be adopted in Rel-16.
The initial state for each leg can be configured by RRC 

When multiple RLC entities are configured for the DRB, and PDCP duplication is deactivated (less than 2 RLC entities activated for duplication), fallback to Split bearer operation is supported in Dual Connectivity (2 RLC entities belonging to different cell groups).
For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used.

[bookmark: _Ref23769637]One PDCP entity has one primary path. 

R16 MAC CE for both leg selection and on/off
R15 MAC CE on/off (for R16 configurations) is FFS

In this contribution, we will discuss whether reuse R15 MAC CE for multi-leg duplication and give our views.
2. Discussion
2.1	Support for R15 MAC CE
According to TS 38.331 as below, R15 MAC CE includes all DRB configured with PDCP duplication, regardless of two leg duplication or more than two leg duplication. If R15 MAC CE is not applied for multi-leg duplication, the following description on R15 MAC CE shall be updated to exclude DRB configured with more than two legs duplication. Alternatively, if the description for R15 MAC CE as below is not changed, new UE behavior may need to be defined, e.g. UE shall ignore the Di filed corresponding to the DRB with more than two legs duplication. However, if R15 MAC CE can be used to control on/off of multi-leg duplication function, there is no any specification change on MAC CE description and UE interpretation on the fields of MA CE.
	[bookmark: _Toc29239889]6.1.3.11	Duplication Activation/Deactivation MAC CE
The Duplication Activation/Deactivation MAC CE of one octet is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight D-fields. The Duplication Activation/Deactivation MAC CE is defined, for a MAC entity, as follows (Figure 6.1.3.11-1).
-	Di: This field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity. The Di field is set to 1 to indicate that the PDCP duplication of DRB i shall be activated. The Di field is set to 0 to indicate that the PDCP duplication of DRB i shall be deactivated.


Observation 1: Without supporting R15 MAC CE for multi-leg duplication, some spec changes are needed, e.g. update the description of R15 MAC CE.
The Rel-15 MAC CE of one octet bitmap is used to indicate the activation/deactivation status of PDCP duplication function. In RAN2#108 meeting, it has agreed that “For PDCP duplication controlling MAC CE format, per DRB signaling with the activation status of the associated RLC entities should be adopted in Rel-16”. According to the Running CR R2-1916352 approved in email discussion, R16 MAC CE is also one octet. From the view of signaling overhead, there is no difference between R15 MAC CE and R16 MAC CE when there are used to control on/off of duplication function of a specific DRB. However, R15 MAC CE will cost lower signaling overhead than R16 MAC CE when NW controls activation/deactivation of duplication of multiple DRBs simultaneously.
Observation 2: R15 MAC CE has signaling advantage than R16 MAC CE when NW needs to active/deactive PDCP duplication of multiple DRBs simultaneously.
Proposal 1：R15 Duplication MAC CE can control on/off of multi-leg duplication function.
2.2	Handling of R15 MAC CE
In NR R15, when the duplication function of a DRB is activated, all the legs configured for the DRB are activated regardless of initial activation or being activated by MAC CE. Then UE transmits duplicated packet through all the activated RLC entities. This principle can be used in R16 to minimize the specification change. When R15 MAC CE indicates the duplication function of a DRB with more than two legs is activated, UE transmits duplicated packets through all the associated RLC entities.
Proposal 2: Same with R15, UE uses all the configured legs for duplicated packets transmission when R15 MAC CE activates PDCP duplication.
In NR R15, when CA duplication is deactivated, the RRC configured primary leg is used to transmit packet. In NR R16, RAN2 has agreed that “The mechanism of primary path is retained for R16 and should not be de-activated for data PDUs”. Thus, the same behavior as R15 can be adopted when R15 MAC CE indicates the function of CA duplication with multiple legs is deactivated.
Proposal 3: Same with R15, UE uses primary leg to transmit packet when R15 MAC CE deactivates CA duplication.
In NR 15, when DC duplication is deactivated, UE performs split bear operation, UE use the RRC configured two legs for split bear operation to perform data transmission. In RAN2#108 meeting, it has agreed that “For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used”, which means RRC will configure primary leg and secondary leg for split bearer operation. Similarly, in order to minimize the specification change, UE uses RRC configured legs for split bearer operation to transmit packet when R15 MAC CE deactivates DC+CA duplication.
Proposal 4: UE uses RRC configured legs for split bearer operation to transmit packet when R15 MAC CE deactivates DC+CA duplication.
3. Conclusion
In this contribution, we discussed whether reuse R15 MAC CE for multi-leg duplication. The related proposals are listed as following:
Observation 1: Without supporting R15 MAC CE for multi-leg duplication, some spec changes are needed, e.g. update the description of R15 MAC CE.
Observation 2: R15 MAC CE has signaling advantage than R16 MAC CE when NW needs to active/deactive PDCP duplication of multiple DRBs simultaneously.
Proposal 1：R15 Duplication MAC CE can control on/off of multi-leg duplication function.
Proposal 2: Same with R15, UE uses all the configured legs for duplicated packets transmission when R15 MAC CE activates PDCP duplication.
Proposal 3: Same with R15, UE uses primary leg to transmit packet when R15 MAC CE deactivates CA duplication.
Proposal 4: UE uses RRC configured legs for split bearer operation to transmit packet when R15 MAC CE deactivates DC+CA duplication.
4. Text proposal
The following Text proposal is based on the latest running 38.321 CR R2-1916352 approved in email discussion 108#53.
-------------------------------------------------------------Start of change--------------------------------------------------------
[bookmark: _Toc20428309]5.10	Activation/Deactivation of PDCP duplication
If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for all or a subset of associated RLC entities for the configured DRB(s).
The PDCP duplication for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication Activation/Deactivation MAC CE described in clause 6.1.3.11;
-	receiving the Duplication RLC Activation/Deactivation MAC CE described in clause 6.1.3.Y;
-	indication by RRC.
The PDCP duplication for all or a subset of associated RLC entities for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication RLC Activation/Deactivation MAC CE described in clause 6.1.3.Y;
-	indication by RRC.
The MAC entity shall for each DRB configured with PDCP duplication:
1>	if a Duplication Activation/Deactivation MAC CE is received activating the PDCP duplication of the DRB:
2>	indicate the activation of PDCP duplication of the DRB to upper layers over all the configured secondary RLC entity(ies) of the DRB to upper layers.
.
1>	if a Duplication Activation/Deactivation MAC CE is received deactivating the PDCP duplication of the DRB:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers over all the configured secondary RLC entity(ies) except split secondary RLC entity (if configured) of the DRB to upper layers.
Editor’s Note: It is an FFS whether and how Rel-15 MAC CE turns on and off PDCP duplication with more than 2 RLC entities.
1>	if a Duplication RLC Activation/Deactivation MAC CE is received activating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the activation of PDCP duplication over the indicated secondary RLC entity(ies) of the DRB to upper layers.
1>	if a Duplication RLC Activation/Deactivation MAC CE is received deactivating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the deactivation of PDCP duplication over the indicated secondary RLC entity(ies) of the DRB to upper layers.
Editor’s Note:  The text above can be placed under a new subclause.

-------------------------------------------------------------End of change--------------------------------------------------------

