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1. Introduction
Following RAN plenary#27, RAN2#46 Bis and several off-line discussions, both the UE capabilities and the L2 buffer sizes are agreed. The last open item with reference to UE categories is how to handle the cases of simultaneous use of the HSDPA and E-DCH.
It is proposed to discuss the simultaneous capabilities proposed in this paper. 
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. UE capabilities in case of simultaneous HSDPA/e-dch
The current working assumption is that a UE implementing HSUPA shall support HSDPA. Therefore no Rel6 UEs will be supporting E-DCH only.
As already discussed in RAN2#46, a mobile in simultaneous use of HSDPA and E-DCH, should be able to indicate  different HSDPA and E-DCH capability categories compare to a normal single use of either HSDPA or E-DCH. This allows sharing of memory and processing resources between HSDPA and E-DCH. It does not preclude from having a UE implementation that reserves independent memory and processing resources for HSDPA and E-DCH operation. Such a UE would just signal the same category for HSDPA or E-DCH only operation as for HSDPA/E-DCH simultaneous operation.

Also it would be beneficial in addition of the normal HSDPA/E-DCH simultaneous use (where rates are “averaged” between HSDPA and E-DCH), to be able to boost the Downlink or the Uplink, reducing respectively Uplink or Downlink rate. This would allow a very accurate scheduling of both Uplink and Downlink resources. 
The proposed scenario is as follow: 
· At RRC connection establishment, the UE will indicate to the Network the 3 UE Capability Categories pairs in addition to signaling HSDPA only and HSUPA only Capability Categories. 
· The HSDPA rate selected by the network (serving cell) scheduler will implicitly indicate to the UE which of the 3 category pairs to operate with.

· The network scheduler can optionally condition the choice of HSDPA rate, channel conditions permitting, based on DL buffer and UL buffer status to achieve some optimized performance.
E.g.: If the buffer status and data to be sent are roughly the same between UL and DL, the network will schedule the DL rate = HSDPA UE CC7or CC8 which is the Normal simultaneous HSDPA + E-DCH rate. On the contrary, if for example the HSDPA buffer is much fuller, or have highest priority data, the network will schedule the DL rate = HSDPA UE CC9 or CC10 which is the Boosted HSDPA rate.

· As indicated the UE will deduce from the scheduled HSDPA rate which E-DCH category to use. This has the big advantage that apart from the initial signaling of the UE Category Capabilities occurring at call origination, no other signaling is required.
E.g.: If the UE is scheduled with a HSDPA (DL) rate > 7Mbps then it cannot use an E-DCH data rate larger than 1.4592Mbps until it is scheduled with a DL rate ≤ 7Mbps.  If a UE is scheduled with HSDPA rate ≤3.6Mbps then it can go up to 5.76Mbps on the uplink (E-DCH). 

Some examples of UE capability categories in case of simultaneous HSDPA/E-DCH could be as follows:

Table 2 – UE capability Categories in case of simultaneous HSDPA/E-DCH

	
	HSDPA
	E-DCH

	Normal simultaneous HSDPA + E-DCH:
	CC7 or CC8
( 7 Mbps )
	CC4
(2Mbps - 10ms, 2.92Mbps - 2ms)


	Boosted HSDPA + Restricted E-DCH:
	CC9 or CC10

(10 Mbps)
	CC2 or CC3 
(1.46Mbps for 2 & 10ms TTI)

	Restricted HSDPA + Boosted E-DCH:
	CC5 or CC6

(3.6 Mbps)

	CC6

(2Mbps - 10ms; 5.76Mbps - 2ms)


The rules to set-up the categories are as follow:
· UE CC restricted HSDPA < UE CC Normal use HSDPA < UE CC boosted HSDPA

· UE CC restricted E-DCH < UE CC Normal use E-DCH < UE CC boosted E-DCH

4. Conclusion
It is proposed to agree and capture into the specifications the typical examples of three UE capability Categories pairs and rules to set-up the UE CC. It is also proposed to agree on the following principles:
· At RRC connection establishment, the UE will indicate to the Network the 3 UE Capability Categories pairs. 

· The HSDPA rate selected by the network (serving cell) scheduler will implicitly indicate to the UE which of the 3 category pairs to operate with.

· The network can optionally condition the choice of HSDPA rate based on DL buffer and UL buffer status to achieve some optimized performance.
· UE CC restricted HSDPA < UE CC Normal use HSDPA < UE CC boosted HSDPA

· UE CC restricted E-DCH < UE CC Normal use E-DCH < UE CC boosted E-DCH

References:

R2-050533: 
“UE capabilities and L2 buffer sizes for E-DCH”, Motorola, RAN2#46
R2-050822:
“HSDPA/EDCH simultaneous use and L2 buffer sizes for EDCH”, Motorola, RAN2#46 Bis
