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1. Introduction
Following off-line discussions in RAN2#46 Bis, some assumptions were reached concerning the parameters to be considered in the calculations of the L2 buffer sizes. The RLC RTD to be considered will be equal to 150 ms. This is RLC RTT=100 ms and SUFI windows =50ms. Also the general consensus is that the Total buffer sizes will be kept unchanged from the ones used in Rel5, which are 2, 10, 50, 100, 150, 200, 300, 400, 500, 750, 1000 Kbytes. This will allow backward compatibility and reduce the testing complexity. It will also avoid double signaling of the buffer sizes by the UE in case of legacy networks.
The agreement on the EDCH UE capabilities are presented in section 2 and the proposed buffer sizes are presented in section 3.
2. E-DCH UE Characteristics and capabilities
UE capability categories for E-DCH are characterized by the following features:

1) The Enhanced Uplink feature is a UE capability.
2) TTI size (10ms only, 2 and 10ms);
3) Code/SF combination (SF2, SF4, combination of SF2 and SF4);
4) DCH max data rate = 64 kbps when DCH is used simultaneously with EDCH

Taking into account the agreed requirements listed above, the following UE capabilities were agreed and captured in TS 25.306:
Table 1 – FDD E-DCH physical layer categories
	E-DCH category
	Maximum number of E-DCH codes transmitted


	Minimum spreading factor
	Support for 10 and 2 ms TTI EDCH
	Maximum number of bits of an E-DCH transport block transmitted within a 10 ms E-DCH TTI
	Maximum number of bits of an E-DCH transport block transmitted within a 2 ms E-DCH TTI

	Category 1
	1
	SF4
	10 ms TTI only
	7296
	-

	Category 2 
	2
	SF4
	10 ms and
2 ms TTI
	14592
	2919

	Category 3
	2
	SF4
	10 ms TTI only
	14592
	-

	Category 4
	2
	SF2
	10 ms and
2 ms TTI
	20000
	5837

	Category 5
	2
	SF2
	10 ms TTI only
	20000
	-

	Category 6
	4
	SF2
	10 ms and
2 ms TTI
	20000
	11520

	NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4


3. Buffer sizes

· In HSDPA the DL RLC AM and MAC-hs buffer size requirements jointly determined the total UE buffer size [1].

· It is the working assumption that all UEs supporting E-DCH (HSUPA) should also support HSDPA. 
· Therefore, the parameter “Total RLC AM and MAC-hs buffer size” should be re-used.

· The MAC-hs values used to calculate the Total buffer size are kept unchanged [1].
· The UE RLC DL buffer values used for HSDPA are kept unchanged. Therefore only the UE RLC UL buffer values need to be calculated and added to the values found for HSDPA “Total RLC AM and MAC-hs buffer size”.

· In order to be aligned with what was done for HSDPA, the assumptions of RLC RTD = 150ms with a maximum of 1 RLC retransmission is kept.
· The Total buffer sizes will be kept unchanged from the ones used in Rel5, which are 2, 10, 50, 100, 150, 200, 300, 400, 500, 750, 1000 Kbytes. In the case of EDCH we will start from 100 Kbytes.
The calculations presented in [2] are based on the worst case assumption that the UE is continuously scheduled at its peak data rate and the transmissions are successfully received after only one RLC retransmission. In practice, the data rate experienced by the UE is likely to be significantly lower.
Also these calculations take into account the SUFI. With "STATUS prohibit" we are setting up a time for the network to send RLC ACKs so that we do not have them with every PDU that is received correctly by the Network.  Hence, if we set up "STATUS prohibit" such that we only get a block of RLC ACKs every e.g. 50ms then we would need to account for that time in addition to the 100ms RTT we assumed. Therefore assuming 100ms RTT and given 50ms RLC ACK updates then a total of 150ms should be considered for the RLC RTD.
Therefore, based on the values agreed for HSDPA , and the new values calculated for the UE RLC UL buffer size, we can calculate the new “Total RLC AM and MAC-hs buffer size” when E-DCH is used simultaneously to HSDPA. These values are shown in Table 3.
We consider that a UE supporting a maximum DL rate of 1.2 Mbps will only support a relatively low rate on the UL. Therefore, we have only calculated three combinations with DL = 1.2 and UL = 0.7296, 1.4592 and 2 and 1.92.
In the previous section we introduced the idea of HSDPA and E-DCH categories for simultaneous HSDPA/E-DCH operation. As the buffer size calculation is based on the simultaneous operation, it is these categories that should be used to determine the required buffer size from Table 2.
Table 2 – Total RLC AM and MAC-hs buffer size (Red – Rel 5, Green –HSUPA RLC)
	
[image: image1]
	1.2

Mbps
	3.6

Mbps
	7.2

Mbps
	10.1

Mbps
	Max # of AM RLC entities

	0.7296 Mbps
	26 + 13.36 = 39
100 
	82 + 13.36 = 95
100
	164 + 13.36 =  177
200

	235 + 13.36 =  248
300

	6

	1.4592

Mbps
	26 + 26.72 =  52
100

	82 + 26.72 =  108
150
	164 + 26.72 =  190
200
	235 + 26.72 = 261 

300

	6

	2 Mbps


	26 + 36.62 = 62
100

	82 + 36.62 = 118
150
	164 + 36.62 = 200
200
	235 + 36.62 = 271
300

	

	2.9185

Mbps
	Not

Valid
	82 + 53.44  = 135
150

	164 + 53.44  = 217
300
	235 + 53.44  = 288 
300

	6

	5.76

Mbps
	Not

Valid
	82 + 105.47 = 187
200


	164 + 105.47 = 269
300
	235 + 105.47 = 340
400

	6

	No E-DCH


	26
50


	82

50
	164

100
	235
150
	6


* numbers highlighted in yellow indicate total UE buffer size after accounting for HSUPA.
4. Conclusion

This document proposes Additional RLC buffering relative to Release 5 to account for HSDPA used concurrently with E-DCH.
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� The values highlighted in blue are the buffer sizes chosen and agreed in Rel5 for HSDPA





