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1
Introduction
In Rel 7, after the introduction of Enhanced Layer 2 in the downlink, in order to reduce the UE L2 processing load, the limitation of the number of RLC PDUs per TTI for MAC-ehs was discussed [1] [2] [3] and agreed which was captured in 25.321 as following:.

The reordering SDUs in one TTI can belong to different priority queues. The reordering SDUs in one TTI can belong to at most 3 priority queues. If reordering SDUs in one TTI belong to more than 3 priority queues or are in greater number than 26, the UE behaviour is unspecified. The MAC-ehs header is of variable size. 

2
System Simulation Assumptions
As we know that RNC and Node B are two separated entities, as a result, although flexible RLC PDU size have been introduced in the downlink in Rel 7, from the implementation point of view, kind of “fixed” RLC PDU size still be a better choice, because:
· RNC can’t adjust the RLC PDU size effectively based on the downlink channel condition;

· Some RLC PDUs will be buffered in the Node B because of IuB flow control;

In the simulation below, we show RLC throughput with different RLC PDU sizes under different radio conditions (i.e. CQI =27, 17, and 12 respectively). The system simulation assumptions are listed below in Table 1.  
Table 1: Parameters for System Simulation 
	Parameters
	Values 

	Multipath Channel Model
	AWGN

	UE Moving Model
	MOB_UE_STATIC_MODEL

	UE HSDSCH PHY LAYER CATEGORY
	Category 10

	CPICH Power
	33dBm

	Antenna Pattern File
	Ideal Omni direction

	Pathloss Model
	GENERAL_MODEL

	General Pathloss Model Para->Coef_logd
	0

	General Pathloss Model Para->Coef_const
	120

	HSDPA Power Allocation->Power Allocation Scheme
	STATIC_POWER_ALLOC

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

	Number of HS-PDSCH codes
	15

	Number of HS-SCCH codes
	1

	Maximum Transmission Power(dBm)
	43dBm

	Shadow Fading Parameter->Normal Standard deviation
	0

	HSSCCH PC Algorithm Parameter->Receive Decoder
	disabled

	RLC Tx/Rx Window Size
	2047

	RLC TimerStatusProhibit
	80ms

	RLC TimerPollProhibit
	20ms

	RLC TimerPoll
	200ms

	RLC PollPDU
	16

	RLC PollSDU
	1

	Traffic model
	Full buffer

	RLC SDU size
	1500 byte


3
Simulation Results 
Figure1~Figure 3 shows the RLC provided throughput with different RLC PDU sizes and under different radio conditions, it can be seen that:

· In case RLC PDU size is smaller than 300 byte, RLC provided throughput is very low because of the RLC/MAC overhead. 
· In case of good radio condition (CQI=27), RLC provided throughput is not sensitive to the increase of RLC PDU size. The reason is that there is no MAC segmentation because of big transport block size, which is shown in table 2 (copied from 25.214).
· In case of bad radio condition (CQI=12), RLC provided throughput drops rapidly with the increase of RLC PDU size. The reason is that larger RLC PDU size will lead to more MAC segments, thus the retransmission of RLC PDU will happen more frequently.
· The RLC PDU size around 300 byte is a suitable choice.
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Figure 1 the RLC provided throughput (HARQ residual BLER=1%, CQI=27)
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Figure 2 the RLC provided throughput (HARQ residual BLER=1%, CQI=17)
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Figure 3 the RLC provided throughput (HARQ residual BLER=1%, CQI=12)
4
Discussion 
For Rel 8, assuming that RLC RTT is 80ms and RLC status prohibit timer is 40ms for high speed traffic, given the RLC PDUs with the size of 300 byte (drawn from the simulation result above), according to the formula as follow: 

RLC peak data rate = RLC PDU size*RLC window size/(RLC RTT+ RLC status prohibit timer/2) 
We can get the RLC peak data rate of 49Mbps, which can satisfied the requirement of 42Mbps for DL 64QAM+MIMO or 64QAM+DC (the difference between RLC throughput and physical layer throughput could be ignored because of high code rates under peak data rate).
In Rel 9, with the introduction of DC+MIMO, the possible DL peak data rate is up to 84 Mbps. Considering the limitation of 26 RLC PDUs per TTI for MAC-ehs, in order to achieve the DL peak data rate, the RLC PDU should at least have a size of 800 bytes. From the simulation result above, it can be seen that in case of bad channel condition (CQI=12), with RLC PDU size of 800 bytes, the throughput reduces significantly compared with that of 300 bytes, therefore, it could be foreseen that the RLC throughtput would even worse when CQI is smaller than 12. So in order to satisfy all the channel conditions, it will be better for the RNC to maintain the RLC SDU size with a value close to 300 byte. 
Given that RAN2 have made an agreement in the last meeting that no RLC change is required simply reaching the highest data rate, thus the length of RLC SN will not be increased, as a result, according to the formula above, we can conclude that in order to achieve the peak data rate the RLC PDU would at least have a size of 500 byte, which is acceptable from the RLC provided throughput point of view. Therefore, in order to achieve the highest RLC provided throughput as much as possible, given the RLC PDU size to be 500 bytes, it is necessary to increase the maximum number of reordering SDUs per TTI to be 40 ~ 45.
Proposal: It is proposed the UE vendors to evaluated the possibility to increase the limitation of number of reordering SDUs per TTI from 26 to about 40~45.
Table 2: CQI mapping table for category 10(copied from 25.214)

	CQI or CQIS value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	Xrv or Xrvpb

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0
	28800
	0

	2
	173
	1
	QPSK
	0
	
	

	3
	233
	1
	QPSK
	0
	
	

	4
	317
	1
	QPSK
	0
	
	

	5
	377
	1
	QPSK
	0
	
	

	6
	461
	1
	QPSK
	0
	
	

	7
	650
	2
	QPSK
	0
	
	

	8
	792
	2
	QPSK
	0
	
	

	9
	931
	2
	QPSK
	0
	
	

	10
	1262
	3
	QPSK
	0
	
	

	11
	1483
	3
	QPSK
	0
	
	

	12
	1742
	3
	QPSK
	0
	
	

	13
	2279
	4
	QPSK
	0
	
	

	14
	2583
	4
	QPSK
	0
	
	

	15
	3319
	5
	QPSK
	0
	
	

	16
	3565
	5
	16-QAM
	0
	
	

	17
	4189
	5
	16-QAM
	0
	
	

	18
	4664
	5
	16-QAM
	0
	
	

	19
	5287
	5
	16-QAM
	0
	
	

	20
	5887
	5
	16-QAM
	0
	
	

	21
	6554
	5
	16-QAM
	0
	
	

	22
	7168
	5
	16-QAM
	0
	
	

	23
	9719
	7
	16-QAM
	0
	
	

	24
	11418
	8
	16-QAM
	0
	
	

	25
	14411
	10
	16-QAM
	0
	
	

	26
	17237
	12
	16-QAM
	0
	
	

	27
	21754
	15
	16-QAM
	0
	
	

	28
	23370
	15
	16-QAM
	0
	
	

	29
	24222
	15
	16-QAM
	0
	
	

	30
	25558
	15
	16-QAM
	0
	
	


4
Conclusions

In this contribution, we have done some discussions about whether the limitation of 26 RLC PDUs per TTI should be released for the UE supporting DC-MIMO operation with the peak data rate up to 84Mbps. We propose RAN2 to discuss and agree on the following proposal:
Proposal: It is proposed the UE vendors to evaluated the possibility to increase the limitation of the number of reordering SDUs per TTI from 26 to about 40~45.
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