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

In this contribution, we discuss the design solutions for MAC CEs to control duplication.
2 MAC CE design for duplication support
According to the agreements above, downlink LCID values need to be allocated for the new MAC CEs used for duplication control. We propose to use separate LCID values for start and stop, which could be simpler for UE implementation and does not require an additional field to indicate if it is for start or stop.
Proposal 1: Two separate LCID values are used for duplication start and stop MAC CEs in downlink direction.
In bad radio conditions, it is possible that the HARQ retransmissions for the MAC PDUs including the duplication control MAC CEs could eventually fail, causing the UE not to take any action. While this could be less critical for stopping the duplication (could mean some waste of resources), it could be an important problem when starting the duplication. The duplication is typically expected to be triggered when the radio conditions start to deteriorate, therefore the probability of HARQ failures could be relatively high.
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 diversity, by transmitting the CEs in multiple successive MAC PDUs. As this method will require minimal impact on MAC CE processing, we propose to use this method.
Proposal 2: The network transmits a duplication control MAC CE in N successive scheduled MAC PDUs. Whether the value of N is specified, or if it is left to the network implementation is FFS.
Reception of multiple successive MAC CEs with the same request (start or stop) could generally be ignored by the UE. However, if a duplication control CE is quickly followed by the opposite request, and if the first CE needs to be retransmitted using HARQ retransmissions, the requests could be received in a different order by the UE. To help the UE determine the correct order for the requests, we propose to associate each request with a transaction id. 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 duplicate CEs with the same transaction id, the UE could ignore CEs with the same transaction id received within a pre-determined time.
Proposal 3: Each duplication request (start or stop) is associated with a transaction id included in the MAC CE. Multiple transmissions of the same request will have the same transaction id.
The duplication control MAC CE should indicate the identity of the DRB that the request is aimed for. We propose to include the DRB ID within the CE.
Proposal 4: Duplication control MAC CE includes a field to indicate the DRB ID  that duplication will be applied for.
3 Conclusions
Proposal 1: Two separate LCID values are used for duplication start and stop MAC CEs in downlink direction.
Proposal 2: The network transmits a duplication control MAC CE in N successive scheduled MAC PDUs. Whether the value of N is specified, or if it is left to the network implementation is FFS.
Proposal 3: Each duplication request (start or stop) is associated with a transaction id included in the MAC CE. Multiple transmissions of the same request will have the same transaction id.
Proposal 4: Duplication control MAC CE includes a field to indicate the DRB ID that the duplication will be applied for.
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