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1.
Introduction
Following is copied from the agreement of the RAN2#65bis meeting.

Issue 4: UE processing optimizations (MAC, RLC)?

=>Improvements can be considered at MAC and RLC levels

When 4 carriers and MIMO are configured simultaneously, the peak data rate will be fourfold from 21 Mbps to 84 Mbps. Therefore, some improvements might be needed for MAC and RLC to optimize UE processing time.
2.
Discussion
In DC-HSDPA + MIMO environment, multiple MAC PDUs could be received in one TTI. It means that the number of PDUs that RLC should process in one TTI would also be increased accroding to the data rate. 
In receiving RLC entity, the processing burden mostly comes from the deciphering. As the deciphering is a bit operation, the deciphering processor should be improved four times than before.

What is worse is at HARQ reordering timer (T1) expiry. In this case, a bunch of RLC PDUs could be delivered to RLC, which can cause overflow of deciphering processor.

For the remedy of this drastic situation, it is proposed that deciphering is performed in HARQ reordering buffer. If any MAC PDU is missing, the following MAC PDUs are stored in the reordering buffer until either T1 expiry or reception of the missing PDU. If we utilize this reordering buffer waiting time for deciphering, then the overall L2 procssing burden would be greatly reduced. 
For the HARQ buffer deciphering, the HARQ parameter instead of RLC parameter should be applied to ciphering, i.e. TSN instead of RLC SN, and QID instead of RB ID. It is quite straight forward, and we don’t see any problem to apply these parameters. 

One issue in HARQ buffer deciphering, however, is that the ciphering is applied per queue not per RB. Since multiple RBs are mapped to a single reordering buffer (and priority queue), same ciphering parameters are applied to those RBs. It should be evaluated how critical the sharing of the ciphering parameter is.

3.
Proposal

In this paper, we have shown a HARQ buffer deciphering method to reduce L2 processing time. It is asked for RAN2 group to discuss the feasibility of the proposed method. 

















































































































































































































































































































































































































































































