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1 Introduction

In previous RAN3 meetings, intra-DU duplication (i.e., CA duplication) was discussed, and it was agreed to set up two DL/UL tunnels for the bearer with intra-DU duplication. However, the issue of PDCP duplication activation/deactivation is still open. In this contribution, we will address this issue.  
2 Discussion 
In general, the PDCP duplication is used to improve the reliability of some services, e.g., URLLC, when such service is transmitted over one cell (for CA case) or one leg (for DC case) with worse condition. Thus, the PDCP duplication is not always needed, which can be activated/deactivated dynamically based on the channel condition.  
Till now, most of RAN2 discussions are focused on UL PDCP duplication, and the following agreements are achieved. 

	RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.
MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism.
MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.
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.


From those agreements, we can have the following observations:
Observation 1: RAN2 prefers to define scheme starting/stopping PDCP duplication more quickly, i.e., MAC CE.

Observation 2: for DC case, RAN2 allows that MN and SN generate the MAC CE with conflict activation/deactivation command. When confliction occurs, the UE behavior is an implementation issue. 
With the above observations, we carry out the discussion from UL duplication and DL duplication, respectively, by considering the CU-DU split. 

For UL case, since only DU can derive the UL channel quality (CU can only derive the DL measurement results through the measurement report), the activation/deactivation of PDCP duplication should be decided by DU and then it is sent to the UE via MAC CE. On the other hand, for UL, the behavior of CU is to perform the duplication detection and discard the duplicated packet only. Thus, it is unnecessary for CU to make activation/deactivation decision and also to know whether PDCP duplication is used or not. For DC case, it is possible that the MAC CEs from two legs are different. However, RAN2 already allows this case, and the UE behavior is not specified. In other words, in this case, whether the PDCP duplication is activated/deactivation or not is finally decided by UE.

Proposal 1: for UL PDCP duplication, the decision of activation/deactivation can be made by DU (e.g., CA case), and the CU is unnecessary to know the decision. 

For DL case, both CU and DU can derive the DL channel quality. However, DU can derive the measurement results more quickly than CU via, e.g., CQI feedback, UL measurements. Thus, DU is suitable for the activation and deactivation of DL duplication. On the other hand, the PDCP layer on CU is responsible for the duplicated PDCP packet generation. Hence, the DU decision should be sent to CU. For DC case, the two legs may generate conflict activation/deactivation decision. In this case, the CU can decide to perform the duplication or not by its implementation, and it can inform the final decision to DU. 
Proposal 2: for DL PDCP duplication, DU can send the PDCP duplication activation/deactivation indication to CU, and the final decision is made by CU. 
Thus, to convey the activation/deactivation indication, the DU can trigger UE context modification (gNB-DU initiated) procedure. The final decision of CU can be contained in the UE Context Modification Confirm message. 
3 Conclusions
In this contribution, we discussed the PDCP duplication activation/deactivation, and propose that

Proposal 1: for UL PDCP duplication, the decision of activation/deactivation can be made by DU (e.g., CA case), and the CU is unnecessary to know the decision. 
Proposal 2: for DL PDCP duplication, DU can send the PDCP duplication activation/deactivation indication to CU, and the final decision is made by CU.
The corresponding stage 3 TP is given below.  
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---------------------------- Start of 1st TP ---------------------------
8.3.5
UE Context Modification Required (gNB-DU initiated)
8.3.5.1
General
The purpose of the UE Context Modification Required procedure is to modify the established UE Context, e.g., modifying and releasing radio bearer resources for user data transport. The procedure uses UE-associated signalling.

8.3.5.2
Successful Operation
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Figure 8.3.5.2-1: UE Context Modification Required procedure. Successful operation.
The F1AP UE CONTEXT MODIFICATION REQUIRED message is initiated by the gNB-DU.

The gNB-CU reports the successful update of the UE context in the UE CONTEXT MODIFICATION CONFIRM message. 
If the Resource Coordination Transfer Container IE is included in the UE CONTEXT MODIFICATION REQUIRED, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in in TS 36.423 [9].

If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], after completion of UE Context Setup procedures, the gNB-CU shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT MODIFICATION CONFIRM message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE as described in TS 36.423 [9] for reception of MeNB Resource Coordination Information at the gNB acting as secondary node.

If the gNB-DU intends to activate/deactivate DL PDCP duplication function for the radio bearer, PDCP duplication Function shall be set to activation/deactivation.
8.3.5.3
Abnormal Conditions

Not applicable.


---------------------------- End of 1st TP ---------------------------
---------------------------- Start of 2nd TP ---------------------------
9.2.2.10
UE CONTEXT MODIFICATION REQUIRED
This message is sent by the gNB-DU to request the modification of a UE context.

Direction: gNB-DU ( gNB-CU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the SgNB Resource Coordination Information IE as defined in subclause 9.1.X.2 of TS 36.423 [9].
	YES
	reject

	DU To CU RRC Information


	O
	
	9.3.1.26
	
	YES
	reject

	DRB Required to Be Modified List
	
	0..1
	
	
	EACH
	reject

	>DRB Required to Be Modified Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Tunnels to be setup List 
	
	0..1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	-

	      >> PDCP Duplication Function 
	O
	
	ENUMERATED(Activation, Deactivation )
	
	-


	-

	SRB Required to be Released List
	
	0..1
	
	
	EACH
	reject

	>SRB Required to be Released List Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	DRB Required to be Released List
	
	0..1
	
	
	EACH
	reject

	>DRB Required to be Released List Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


---------------------------- End of 2nd TP ---------------------------
