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1. Introduction
In RAN5#34, there was an action point to NEC and Ericsson to investigate and define the UL and DL RLC SDU size for E-DCH testing. This document attempts to propose the DL RLC SDU size and UL RLC SDU size taking into account the asymmetric data rates on the UL/DL for all E-DCH tests.
2. Discussion & Proposal  

For E-DCH test cases, the DL HSDPA data is based on H-SET1 with nominal average information bit rate = 534kbps and the DL throughput will be less under fading condition (e.g. 142kbps under VA30). The UL E-DCH data rates may vary depending on the required E-TFC index specified within the test case and can be up to 5.76Mbps. In most cases, the UL data rate will exceed the DL data rate and hence the UL will run out of data. 
Under this asymmetrical UL/DL data rates condition, the UL RLC SDU size is required to be larger than the DL RLC SDU size, where a DL RLC SDU will be repeated until the UL RLC SDU is filled. This setting of (UL RLC SDU size > DL RLC SDU size) is necessary to ensure that there is continuous data on the UL and RLC buffer will not run empty. 
As the UL and DL rates may vary for different E-DCH test cases, the UL RLC SDU size needs to be addressed on a “case by case” basis by comparing the expected DL HSPDA data rate and maximum expected UL E-DCH data rate to determine how many times the DL RLC SDU needs to be repeated. Table 1 shows both the expected DL and UL rates as well as the proposed UL RLC SDU size for all E-DCH test cases. The DL RLC SDU size for E-DCH test is proposed in Section 2.1.  

2.1. DL RLC SDU Size Calculation
For HSDPA RF performance test, it is not important to define the DL RLC SDU size because the HSDPA data is never returned. For E-DCH test cases, as the UL RLC SDU size is based on DL RLC SDU size, we propose to specify the DL RLC SDU which can be applied for all E-DCH test cases. 

The DL RLC SDU size of 2936bits is proposed based on one RLC SDU block which provides 9 MAC-d PDUs to fit exactly into the H-SET1 HS-DSCH transport block size of 3202bits. The detailed calculation is as follows:
DL RLC SDU Size = (Number of MAC-d PDU* RLC payload size) – 2*[Length Indicator + Extension bit] (16bits)  

No of MAC-d PDUs + MAC-hs Header <= TBS_Size 
No of MAC-d PDUs <= [TBS_size - MAC-hs header size]/MAC-d PDU size
where, 


UM PDU Header = 8 bits, RLC Payload = 328bits, MAC-d PDU Size = 336bits, MAC-hs Header = 21 bits 

For H-SET1 TBS size of 3202bit,

No of MAC-d PDUs <= [TBS_size - MAC-hs header size]/MAC-d PDU size = [3202 - 21]/336 
No of MAC-d PDUs = 9 
DL RLC SDU size
= (Number of MAC-d PDUs* 328) - 16 bits  

= 9*328- 16

= 2936bit

Note that:
1st LI indicates "the beginning of a RLC PDU" is also the beginning of RLC SDU" in the first PDU.

2nd LI indicates a length of 320 bits data in the last PDU.
2.2. UL RLC SDU Size Proposal
The UL RLC SDU size for all E-DCH test cases can be selected based on the values proposed in Table 1. Note that the 

UL RLC SDU size for each test case is calculated based on the maximum E-TFC transmitted in the test. For section 5, 8 and 10 test cases in 34.121-1, it is possible to choose a UL RLC SDU size that is valid for all test cases within the respective section.

For E-DCH Tx tests in Section 5 of 34.121-1, the setting of (UL RLC SDU size = DL RLC SDU size) can be used.

For the E-TFCI restriction test case, 

· For 2ms TTI case, (UL RLC SDU size = 12*DL RLC SDU size) is required to support the maximum data of 5.76Mbps for E-DCH Category 6 UE supporting 2ms TTI.
· For 10 ms TTI case, (UL RLC SDU size = 4*DL RLC SDU size) is required to support the maximum data of 2Mbps for E-DCH Category 6 UE supporting 10ms TTI.
For E-DCH performance tests in Section 10 of 34.121-1, the setting of (UL RLC SDU size = 10*DL RLC SDU size) is necessary to support required UL data rate for 2ms TTI Inter-Cell handover test case under VA120 fading condition. 

Alternatively, the UL RLC SDU size can be set to the worst case UL RLC SDU size of 35232bits (2936*12) which will be applicable for all E-DCH test cases. If overflow of UE RLC UM buffer occurs during the test, any surplus RLC SDUs shall be discarded according to 34.109 Section 5.3.2.6.2. 
	TC Clause
	34-121-1 E-DCH Test Cases
	Maximum Expected UL
Data Rates
	Expected DL
Data Rates
	DL RLC SDU Size
	UL RLC
SDU Size

	5.2B
	Maximum Output Power with HS-DPCCH and E-DCH
	482.8kbps (E-TFC =92)  
	~534kbps
	2936bits
	2936bits
(1*DL RLC SDU)

	5.9B
	Spectrum Emission Mask with E-DCH
	482.8kbps (E-TFC = 92)
	~534kbps
	2936bits
	2936bits

(1*DL RLC SDU) 

	5.10B
	ACLR with E-DCH
	482.8kbps (E-TFC = 92)
	~534kbps
	2936bits
	2936bits

(1*DL RLC SDU)

	8.4.4.1
	10 ms TTI E-DCH E-TFC Restriction
	2Mbps(E-TFC=127,Cat4-6) 
1.459Mbps (E-TFC=119,Cat2-3)

729.6kbps (E-TFC=100,Cat1)
	<534kbps
	2936bits
	11744bits
(4*DL RLC SDU)

	8.4.4.2
	2ms TTI E-DCH E-TFC Restriction
	5.76Mbps (E-TFC=127,Cat6)

2.9185Mbps (E-TFC=108,Cat4)

1.4592Mbps (E-TFC=88,Cat2)
	<534kbps
	2936bits
	35232bits
(12*DL RLC SDU) 

	8.7.9
	UE Transmission Power Headroom
	TBD
	<534kbps
	2936bits
	TBD


	10.2.1.1
	Detection of E-HICH -Single Link Performance (10ms)
	71.6kbps (E-TFC = 45)
	~142kbps (VA30)
	2936bits
	5872bits
(2*DL RLC SDU)

	10.2.1.2
	Detection of E-HICH -Single Link Performance (2ms)
	237kbps (E-TFC = 39)
	~142kbps (VA30)
	2936bits
	5872bits
(2*DL RLC SDU) 

	10.2.2.1.1


	Detection in Inter-Cell Handover conditions- RLS not containing the Serving E-DCH cell (10ms)
	71.6kbps (E-TFC = 45)
	>22kbps (VA30)
	2936bits
	11744bits
(4*DL RLC SDU) 

	10.2.2.1.2


	Detection in Inter-Cell Handover conditions- RLS not containing the Serving E-DCH cell (2ms)
	123.5kbps (E-TFC = 21)
	>22kbps (VA30)
	2936bits
	17616bits

(6*DL RLC SDU) 


	10.2.2.2.1


	Detection in Inter-Cell Handover conditions- RLS containing the Serving E-DCH cell (10ms)
	71.6kbps (E-TFC = 45)

	>13kbps (VA120)
>65kbps (PA3)

>22kbps (VA30)


	2936bits
	14765bits (VA120) (5*DL RLC SDU)


	10.2.2.2.2


	Detection in Inter-Cell Handover conditions- RLS containing the Serving E-DCH cell (2ms)
	123.5kbps (E-TFC = 21)

	>13kbps (VA120)
>65kbps (PA3)

>22kbps (VA30)
	2936bits
	29360bits (VA120)
(10*DL RLC SDU)


	10.3.1.1


	Detection of E-RGCH - Single Link Performance (10ms)
	71.6kbps (E-TFC = 45)

	~142kbps (VA30)
	2936bits
	2936bits

(1*DL RLC SDU) 

	10.3.1.2


	Detection of E-RGCH - Single Link Performance (2ms)
	237kbps (E-TFC = 39)

	~142kbps (VA30)
	2936bits
	2936bits
(2*DL RLC SDU) 

	10.3.2
	Detection of E-RGCH - Detection in Inter-Cell Handover conditions
	71.6kbps (E-TFC = 45)

	>22kbps (VA30)


	2936bits
	8808bits

(3*DL RLC SDU) 

	10.4.1


	Demodulation of E-AGCH ( Single Link Performance)
	308.9kbps (E-TFC = 81)
	~142kbps (VA30)
	2936bits
	8808bits

(3*DL RLC SDU) 


Table 1 - Expected UL and DL rates and the proposed UL RLC SDU size for E-DCH test cases
3. Conclusion   

This document has proposed the DL and UL RLC SDU sizes for E-DCH testing as well as the detailed analysis of how these values are derived. We would seek the agreement of the proposed values and subsequently these values can be used in the E-DCH test cases in 34.121-1. 







