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1 Introduction

We discuss the restriction on the number of PDUs per TTI when the UE is configured with DC-HSDPA and MIMO.

2 Number of PDUs per TTI for DC-HSDPA
The current limit (for single carrier MIMO or DC-HSDPA operation) on the number of RLC PDUs per TTI is 26.

If the network blindly tries to use the maximum number of RLC PDUs per TTI, it can use 13 fragments on each MIMO stream. In order to achieve the peak data rates, the network would then set the PDU size to be around 42194/(26/2)/8 = 405 bytes. 

Based on [3], we can assume the RLC RTT = 70 ms, and let us choose an RLC status prohibit timer = 70.

Consequently, the achievable RLC peak data rate 
RLC peak data rate = RLC PDU size*RLC window size/(RLC RTT+ RLC status prohibit timer/2) = 66 Mbps, which is well below the 84Mbps. 

We conclude that Rel 8 networks capable of either DC-HSDPA or MIMO, should implement a certain form of RLC PDU size adaptation in order to achieve the peak throughputs for a UE.

When this capability exists in the network, the assumptions of [2] that drive the conclusions are no longer correct (fixed RLC PDU size).

3 Number of PDUs per TTI for DC-HSDPA+MIMO
When the UE is configured with DC-HSDPA and MIMO, it can receive up to two streams each on two carriers. 
However, the total number of fragments within a TTI, which would allow the RLC peak rate to be achieved, is independent of the number of carriers. In fact, the number of RLC fragments in a TTI should not exceed (0.002*2047)/(RTT+PT/2) in order for RLC to reach its peak data rate.
The result is that for RTT=2*PT=100ms, the number of PDU per TTI should be below 27.

Assuming the networks have evolved as claimed in [3], for RTT=PT=70ms, the number of PDUs used per TTI should be below 39 in order for RLC to reach its peak data rate. If the number of PDUs used per TTI is larger than 39, then this means that small RLC PDU size is being used and hence throughput is limited by RLC window.

From a UE perspective, the processing power needed will increase with the number of PDUs. Thus, it is not desired to increase the number of PDIs in a TTI. If we set the maximum number of RLC PDUs per TTI to be 36, in a DC+MIMO system, we would be able to have 9 PDUs / TTI / carrier / stream. This would result in a maximum PDU size of 42194/8/9= 586 Bytes. 
As we concluded above, the network would be able to adapt the RLC PDU size in order to have better performance when the UE geometry is low. 

However, even if the network chooses to use a fixed RLC PDU size of 586 Bytes, per [2], for the worse shown CQI (=12), the loss between the peak at 300 bytes and a 600 bytes PDU is just about 1.4%! At the better CQIs, there is a actually small gain.
Thus, a maximum of 36 PDUs in a TTI can achieve the peak RLC data rates and has an acceptable performance.

Therefore, we propose that the maximum number of RLC PDUs per TTI be increased to 36.
4 Conclusion

We discussed the issue of number of RLC PDUs per TTI for a UE configured with DC-HSPA and MIMO. We propose that:

Proposal 1: The maximum number of RLC PDUs per TTI for a UE configured with DC-HSDPA and MIMO is 36.
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…
2) The chosen RTT is 100 ms. The used reference (dated from 2007) says: "The use of E-DCH and the natural technology evolution will reduce this even further, but as no sufficient experience from real life deployments exists, a value of 100ms would seem generous but reasonable for Rel-7". We feel there are enough experience from real life HSPA networks and, we would like to use a more realistic value. We thought 70 ms should be used instead.
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