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1. Introduction
At RAN1#63bis in Dublin, it was agreed that RAN2 should make the decision about new 8C-HSDPA categories. This paper is dedicated to provide some preliminary thoughts about new UE categories for 8C-HSDPA.
2. Discussions
During extensive discussions about categories for multi-carrier capable UE prior to 8C-HSDPA in Rel-11, we have obtained some basic designing principles, which can be summarized as below:

· Limit the number of new UE categories in order to reduce handling complexity.
· Separate UE category according to maximum number of supported DL carriers.

· Maintain reasonable fragmentation of supported peak data rate.

· No need for code rate limitation with 64QAM due to availability of mature RF/Analogue module nowadays.

· Number of MIMO configured across DL carriers, either set to “zero” or “all”, no intermediate number of MIMO configured unless strongly justified. 
  
If we respect above principles jointly when designing new UE categories for 8C-HSDPA, we can easily get following new UE categories as indicated in figure 1 below.
	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval 
/ Peak data rate (Mbps)
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI

	Total Number of soft channel bits
	Total Number of DL Carriers
	Total Number of DL Carriers in which MIMO can be configured
	Supported modulations without MIMO operation in aggregated carriers
	Supported modulations with MIMO operation in aggregated carriers

	33
	15
	1 / 105.5
	42192
	1296000
	5
	－
	QPSK, 16QAM, 64QAM
	N/A

	34
	15
	1 / 211
	42192
	2592000
	5
	5
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	35
	15
	1 / 126.6
	42192
	1555200
	6
	－
	QPSK, 16QAM, 64QAM
	N/A

	36
	15
	1 / 253.2
	42192
	3110400
	6
	6
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	37
	15
	1 / 147.7
	42192
	1814400
	7
	－
	QPSK, 16QAM, 64QAM
	N/A

	38
	15
	1 / 295.4
	42192
	3628800
	7
	7
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	39
	15
	1 / 168.8
	42192
	2073600
	8
	－
	QPSK, 16QAM, 64QAM
	N/A

	40
	15
	1 / 337.6
	42192
	4147200
	8
	8
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


Figure 1: New UE categories for 8C-HSDPA
Proposal 1: To treat the new UE categories in Figure 1 as the baseline for 8C-HSDPA.
We highlighted the peak data rate in red in figure 1, from which we can easily see that for non MIMO capable UE of different No. carriers, the fragmentation of peak data rate is 21.1Mbps, while for MIMO capable UE of different No. carriers, the fragmentation of peak data rate is 42.2Mbps, twice of 21.1 due to MIMO. We believe the fragmentation of peak data rate 42.2Mbps should not impose much cost concern for high-end UE vendors in 3 years. We assume above 8 new UE categories may still be more than real needs and can bring operators no much benefits, so we wanna reduce the number further. There can be two options to do so on top of figure 1.
Option 1: we can get rid of non MIMO capable category 33, 35, 37, 39 in figure 1. Such pruning is reasonable and practical, because in the timeframe for Rel-11 deployment, the 2x2 MIMO may become quite popular that its HW cost may be accommodated by most high-end UEs.

Option 2: we can get rid of odd number DL carriers category 33, 34, 37, 38 in figure 1. Such pruning is a little bit violating the designing principle, but still acceptable.
Proposal 2: To reduce the number of UE categories for 8C-HSDPA further on top of figure 1.
3. Conclusions
RAN2 is kindly asked to discuss following proposals:
Proposal 1: To treat the new UE categories in Figure 1 as the baseline for 8C-HSDPA.
Proposal 2: To reduce the number of UE categories for 8C-HSDPA further on top of figure 1.
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