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1 Introduction
The following agreements have been made regarding UL duplication:
RAN2#98 [1]:
Agreement
=>	MAC CE approach will be used for control of UL duplication. 

In RAN2-NR-AH#2 [2]:
Agreements:
1. Logical channel prioritization takes into account the all the restrictions configured for the logical channels.
2. The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.
[bookmark: _GoBack]3. For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.
4. Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.
FFS if fall back to split bearer is supported for DC.
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.

In this contribution, we discuss the design solutions for MAC CEs to control duplication.
2 MAC CE design for duplication support
Based on the agreement above in RAN2-NR-AH#2 for using a bitmap to indicate the affected DRBs, we propose that a single downlink LCID value is allocated for duplication control, and activation or deactivation of a specific DRB is indicated by the corresponding bit value within the bitmap.
Proposal 1: A single LCID value is used for duplication control MAC CE in downlink direction, with a value of 1 indicating activation and 0 indicating deactivation of duplication for the corresponding DRB in the bitmap.
Duplication is typically expected to be triggered when the radio conditions start to deteriorate. It is possible that in some cases MAC PDUs including the duplication control MAC CEs could fail to be received by the UE. While this might be less critical for deactivating the duplication (could mean some waste of resources), it could be an important problem when activating the duplication.
One simple solution for increasing the reliability of MAC CE transmissions without changing the generic CE handling in the MAC layer is to use time or frequency diversity. The same CE could be transmitted in multiple MAC PDUs, either sequentially on a single carrier, or on different carriers. Because this method has minimal impact on MAC CE processing, we propose to use this method. The UE only acts on the first CE it receives and ignores other copies.
Proposal 2: The network optionally transmits multiple copies of one duplication control MAC CE in different MAC PDUs, either on a single carrier or on different carriers, and the UE only acts on the first MAC CE and ignores other copies.
Generally, copies of the same MAC CE could be easily identified by comparing the bitmap. However, if different MAC CEs are transmitted in quick succession, they could be received in a different order by the UE because of HARQ retransmissions. To help the UE determine the correct order for the requests, we propose to associate each request with a transaction id. This id would also be useful in coordinating the duplication status between the master and secondary gNBs. The UE could run a simple window based check on the received transaction id to determine the correct order. The size of the window could be quite small. Alternatively a timer based mechanism could be used to detect multiple CEs with the same transaction id, the UE could ignore CEs with the same transaction id received within a pre-determined time.
Proposal 3: A transaction id is included in the duplication control MAC CE and copies of the same MAC CE has the same transaction id.
3 Conclusions
Proposal 1: A single LCID value is used for duplication control MAC CE in downlink direction, with a value of 1 indicating activation and 0 indicating deactivation of duplication for the corresponding DRB in the bitmap.
Proposal 2: The network optionally transmits multiple copies of one duplication control MAC CE in different MAC PDUs, either on a single carrier or on different carriers, and the UE only acts on the first MAC CE and ignores other copies.
Proposal 3: A transaction id is included in the duplication control MAC CE and copies of the same MAC CE has the same transaction id.
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