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1. Introduction
With the introduction of MAC segmentation in Rel-8, it has become desirable that a one-to-one mapping is maintained between the RLC PDU size and the MAC TB size.
There are two known types of approaches to the RLC PDU size selection: fully radio aware and partially radio aware.
It has been argued in [1] and [2] that a partially radio aware approach does not give optimal results. This document attempts to demonstrate that this is not the case.

2. Discussion
The parallel E-TFC selection scheme [3] has been selected for dual-cell E-DCH operation.
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Figure 1: Parallel E-TFC Selection (Courtesy Ericsson [3])

It is clear that for the power limited or buffer limited cases, the amount of data transferred on a carrier will depend upon the relative channel conditions as well as the scheduled grants received in the carrier. For the grant limited cases, only the scheduled grants matter.
MAC TB Size:

The relative channel conditions, a function of PE-DPDCH,1 and PE-DPDCH,2, may be assumed to be stable across TTIs (and within a few TTIs) because the underlying variables themselves (PE-DPDCH,1 and PE-DPDCH,2) are stable in that sense.

The RAN2 agreement to have a partially radio aware solution for Rel-8 was based on the fact that the scheduled grants do not vary drastically across TTIs or within a few TTIs. This assumption is also valid for the dual-cell operation on a per carrier basis.

Therefore, the agreement on parallel E-TFC selection implies that the possibility of a drastically varying carrier imbalance is minuscule. That is to say that the carrier imbalance might exist in the system but the same will not result into drastically varying effective grant levels (and hence the actual MAC TB sizes) for the two carriers.
RLC PDU Size:

An exact one-to-one mapping between the RLC PDU size and the MAC TB size is not necessary for an optimal performance . It has been discussed in [4] that the transmission efficiency is satisfactory as long as the correspondence is close to one-to-one.

It should be noted that the UE anyway faces this size mismatch problem during retransmissions and there is no way to do away with that.

Therefore, as long as the RLC PDU size is within a certain distance from the MAC TB size there is no need to be fully radio aware while selecting the RLC PDU size. Roughly speaking, a RLC-MAC size ratio of 1:2 or 2:1 (even 1:3 or 3:1) should also work just fine.

UE complexity:

The flexibility to create RLC PDUs even a few TTIs in advance greatly reduces the burden on the UE processor and scheduler. Besides, the Rel-8 UE vendors already having implemented the partially radio aware solutions will find it difficult to migrate to the fully radio aware solution.

Therefore, mandating the fully radio aware solution needs to be supported by significant performance gains.

3. Proposal
Partially radio aware RLC PDU size selection shall be retained in DC-HSUPA.
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