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1 Introduction
The feature of carrier aggregation for UMTS was firstly introduced in Rel-8 as DC-HSDPA, and the evolution continued in Rel-9 and Rel-10 as DC+MIMO, DC-HSUPA, and 4C-HSDPA. In Rel-11, a new work item of 8C-HSDPA was approved in [1] at RAN#50.
As discussed in [2], assuming that the RLC RTT is 70ms and the RLC status prohibit timer is 40ms, then with the current maximum RLC PDU size of 12000 bits and RLC window size of 2047, RLC can only achieve the data rate of 273 Mbps, which can not satisfy the requirement of 345.6Mbps for 8C-HSDPA with MIMO. Hence it is necessary to consider either increase the maximum RLC packet size or increase the maximum RLC window size. In this contribution, we will further analysis this issue by means of system simulation.
2 Simulation Assumptions
In the simulation, the RLC throughput will be evaluated with different RLC PDU sizes under different radio conditions (i.e. CQI =5, 10, and 15 respectively), with the following simulation assumptions:
1. An ideal Iub flow control algorithm is assumed to eliminate the impacts by different Iub flow control algorithms.
2. The fixed RLC PDU size is assumed, i.e. RLC PDU size will not be dynamically adjusted according to the variant radio conditions. A maximum RLC PDU size of 15000 bits will be considered in the simulation, the intention is to evaluate the performance when the RLC window size will not be extended (UE can achieve the peak data rate of 345.6Mbps if a maximum RLC PDU size of 15000 bits is adopted and the RLC window size of 2047 is kept unchanged).
3. Other simulation assumptions listed in the Annex A
3 Simulation Results
Figure 1~Figure 3 shows the RLC provided throughput with different RLC PDU sizes under different radio conditions. The RLC provided throughput loss (comparing to the peak throughput) is further summarized in the Table 1.
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Figure 1: RLC provided throughput (HARQ residual BLER=1%, CQI=15)
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Figure 2: RLC provided throughput (HARQ residual BLER=1%, CQI=10)
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Figure 3: RLC provided throughput (HARQ residual BLER=1%, CQI=5)
Table1: summary of RLC provided throughput loss (comparing to the peak throughput)
	RlC_PDU_SIZE (bits)
	CQI_15_rBler_0.01
	CQI_10_rBler_0.01
	CQI_5_rBler_0.01

	4000
	0.07%
	1.62%
	5.79%

	8000
	1.64%
	5.30%
	15.29%

	12000
	2.49%
	9.03%
	20.92%

	15000
	3.67%
	11.66%
	30.09%


4 Observation and Discussion
From the simulation results in section 3, it could be observed that:

1. Along with the increasing of RLC PDU size, the RLC provided throughput will first increase and then decrease. The increasing of RLC provided throughput is due to the reduced RLC overhead, the decreasing of RLC provided throughput is due to the increased RLC retransmission probability caused by the increased number of MAC segment.
2. With the RLC PDU size=15000bits, the RLC provided throughput decreases significantly in poor radio conditions (with the loss of 11.66% when CQI=10 and 30.09% when CQI=5).

3. A RLC PDU size around 4000 bits is considered to be appropriate, under different radio conditions.

In addition, if we choose to increase the maximum RLC PDU size to 15000bits, then a larger Iub flow control granularity will be resulted in, which will significantly worsen the flow control performance, e.g. a compromised algorithm may have to be chosen as the consequence RLC PDUs will be buffered longer in the Node B.
Therefore, it will be beneficial to increasing the RLC window size hence the peak data rate could be achieved with a relative small RLC PDU size. With the RLC PDU size of 4000 bits, the maximum RLC window size needs to be at least about 8000 to achieve the peak data rate of 345.6Mbps. This means the RLC SN length needs to be extended from 12bits to 14bits.
4 Conclusions
In this contribution, in order to achieve the RLC peak data rate that required by 8C-HSDPA, we discussed whether to increase the maximum RLC packet size or increase the maximum RLC window size. RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: For 8C-HSDPA, increase the RLC SN length to 14 bits.
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Annex A:
Simulation Assumptions

	Parameters
	Values

	Cell Layout
	Hexagonal grid, 19 Node B, 3 sectors per Node B with wrap-around

	Inter-site distance
	1000 m

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 
Inter-Band Correlation : 0.9

	Max BS Antenna Gain
	14 dBi 

	Antenna pattern
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                                       = 70 degrees,

                                  Am = 20 dB

	Multipath Channel Model
	AWGN

	UE Moving Model
	MOB_UE_STATIC_MODEL

	UE HSDSCH PHY LAYER CATEGORY
	Category 10

	CPICH Power
	33dBm

	HSDPA Power Allocation
	STATIC_POWER_ALLOC

	Static Allocation Parameter
	70%->HSDPA Power Ratio(%)

	Number of HS-PDSCH codes
	15

	Maximum Transmission Power(dBm)
	43dBm

	RLC Tx/Rx Window Size
	2047

	RLC Timer Status Prohibit
	40ms

	RLC Timer Poll Prohibit
	20ms

	RLC Timer Poll
	80ms

	RLC Poll PDU
	16

	RLC Poll SDU
	1

	Traffic model
	Full buffer
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