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1 Introduction
In RAN2#69is meeting, the conclusion that new UE category should be defined for MC-HSUPA is agreed. In this contribution, we discuss the new UE category definition. 
2 Discussion 

According to the UE category definition in 25.306 for SC-HSUPA mode, the physical categories are defined as the following table:
	E-DCH category
	Maximum number of E – DCH timeslots per TTI 
	Maximum number of E – DCH  transport channel bits that can be received within an E-DCH TTI

	Category 1
	2 (Note 1, 3)
	2754

	Category 2
	3 (Note 1, 3)
	4162

	Category 3
	2 (Note 2, 3)
	5532

	Category 4
	3 (Note 2, 3)
	8348

	Category 5
	4 (Note 2, 3)
	11160

	Category 6
	5 (Note 2, 3)
	11160


NOTE 1:
Category 1 and category 2 UEs support QPSK only.
NOTE 2:
Category 3, 4, 5 and 6 UEs support QPSK and 16QAM.

NOTE 3:
All category UEs support up to 2 physical channels per timeslot unless 16QAM is adopted.
According to the table, the E-DCH physical layer categories are decided by modulation mode and the maximum number of E-DCH timeslots per TTI. 
2.1 Modulation Mode

The categories are related with the modulation mode. For SC-HSUPA, the UE can support only QPSK or QPSK and 16QAM modulation. For MC-HSUPA, we should consider whether it is necessary to support only QPSK. 
According to the current carrier capability definition, the uplink carriers may be 3 or 6. Considered on the complexity and cost, we propose the UE category should support only QPSK. And in order to improve the total throughput, the UE category should support QPSK and 16QAM too.
Proposal 1: For MC-HSUPA, the UE categories should support only QPSK and support QPSK and 16QAM.

2.2 Definition
From SC-HSUPA definition, the UE E-DCH category is related with the timeslots. For MC-HSUPA, the new UE categories may be based on timeslot numbers or carrier numbers.
1． The new UE categories based on timeslot numbers
For TDD SC-HSUPA, the timeslot number decides the maximum number of E-DCH transport channel bits that can be received within an E-DCH TTI. For MC-HSUPA, the UE can transmit E-DCH data on multi carriers, the maximum number of E-DCH transport channel bits within an E-DCH TTI is related with the carrier number and timeslot number per carrier. 
The E-DCH categories can be defined by the total supported uplink timeslots of all carriers. The categories are only related with the timeslot number, for one grant TTI, the timeslots of each carrier and the total timeslots of all scheduled carriers should be equal to or less than the maximum number of E-DCH timeslots defined by the category. 
So the new E-DCH categories for MC-HSUPA should be defined by the maximum number of E-DCH timeslots on all uplink carriers. Then the timeslot resource is flexible assigned between multi carriers.
2． The new UE categories are multiple of current single carrier categories.
The maximum number of E-DCH timeslots per TTI is multiple of single carrier categories. The multiple is decided by the carrier capability of the UE. And the maximum number of E-DCH timeslots of each carrier is same with single carrier categories.
It is simple to define the MC-HSUPA E-DCH categories according to carrier number. The new E-DCH categories need not report to network side. The network side will calculate the MC-HSUPA E-DCH categories according to the number of carrier supported and the number of timeslots of single carrier. The timeslot number per carrier may be flexible assigned between multi carriers. 
Proposal 2: In order to reduce the modification, the MC-HSUPA E-DCH categories can be multiple of current single carrier category reported by RRC message. The multiple is equal to the number of carrier reported in the capability information. The category of each carrier is equal or less than the MC-HSUPA E-DCH category.
.
3 Conclusion
We hope to discuss the problem in the meeting and agree the following proposals:

Proposal 1: For MC-HSUPA, the UE categories should support only QPSK and support QPSK and 16QAM.
Proposal 2: In order to reduce the modification, the MC-HSUPA E-DCH categories can be multiple of current single carrier category reported by RRC message. The multiple is equal to the number of carrier reported in the capability information. The category of each carrier is equal or less than the MC-HSUPA E-DCH category.

1/2
2010-06-21

