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1. Introduction
Following the guideline for UE capabilities in 36.300 annex G, RAN1 should discuss the detailed UE classes considering the latest LTE physical layer specification, eNB scheduler impact and UE implementation complexity. This contribution further investigates the UE categories focusing on the number of UE categories, throughput.
2. Discussion
2.1. Number of UE categories

In HSDPA and HSUPA, 12 and 6 physical layer categories have been defined, respectively. However, only about 4 of these categories will be realized in commercial HSDPA platform products. A similar situation is likely for HSUPA as well as for the combinations of HSDPA/HSUPA. In General, mandating the certain essential functions/requirements can help to simplify the system definition. However, there is also a risk that not all the defined E-UTRA features are deployed in the networks at the time when terminals are made commercially available on the market place. In order to improve the confidence level of the UE implementation, it needs to go through sufficient interoperability testing (IOT) on real network equipment, and that too preferably with more than one network. In this sense, some features are likely to be rather large and complex, which further increases the risk of interoperability problems due to insufficient opportunities for testing.  Thus, avoiding unnecessary UE mandatory features but instead defining a limited set of UE radio categories allows simplification for the interoperability testing. Thus, it is proposed that around 3-4 unique UE capability categories be defined to permit a good trade-off between early time to market, eNB scheduler complexity and UE implementation complexity as in [1]. Moreover, it should be categories should be defined jointly for DL and UL capabilities to avoid different combinations of DL and UL UE classes. 
In addition, a higher class UE should be compatible with any lower class so that it can be treated as a lower class UE if the network does not support the higher class. That is, for example, a category 3 terminal can operate in an identical manner as category 2 terminal when the network only supports up to category 2 terminals.
2.2. UE categories

In HSDPA, following 4 different mechanisms are used to define the UE categories on HS-DSCH.
· maximum number of decodable channel codes

· HARQ buffer size

· Modulation type (support only QPSK)

· inter–TTI distance
However, in order to reduce the number of UE class as described in the previous sub-clause, it is proposed to apply the following restriction for LTE.
· single HARQ buffer size for same data rate

· QPSK, 16QAM, 64QAM are mandatory for DL and QPSK, 16QAM are mandatory for UL as agreed in RAN1
· One inter-TTI distance (=1msec TTI)
Thus, similar to [2], UE class could be defined in term of the maximum number of RBs that directly relate to DL/UL throughput. 
Furthermore, the maximum number of RBs for each class should be set considering the points below:
· Minimum number of received RBs should be larger a few tens of RBs to transmit common control channel such as BCCH on DL-SCH efficiently
· Minimum data rate should be set considering other system and HSDPA Rel. 6 (or 7)
· MIMO functionality maybe mandatory features in other system in a few years.

Table 1 listed the proposed maximum data rate for DL/UL-SCH. 

Table 1 Proposal on UE categories

	Class
	Num. of 

MIMO streams
	Max. num. 

of RBs
	Peak data rate

(Mbps)
	Soft buffer size

	1
	1
	25
	DL
	5
	FFS

	
	
	
	UL
	2
	

	2
	2
	25
	DL
	43.2
	FFS

	
	
	
	UL
	14.4
	

	3
	2
	50
	DL
	86.4
	FFS

	
	
	
	UL
	28.8
	

	4
	2
	100
	DL
	172.8
	FFS

	
	
	
	UL
	57.6
	

	5
	4
	100
	DL
	326.4
	FFS

	
	
	
	UL
	86.4
	


On MBMS capability　
It has been discussing eMBMS specification for long time, however, RAN1 has not discuss mandatory and optional features on eMBMS. For supporting eMBMS functionality, UE needs some additional complexity. Thus, taking the UE complexity into consideration, the following functionality should be optional features
· Capability to received dedicated MBMS carrier
· 7.5kHz sub-carrier spacing with CP length of 33.3 us

· Simultaneous reception on uni-cast and dedicated MBMS carrier 

The mandatory features for MBMS is FFS
3. Conclusion
It is proposed that RAN1 agrees on the above UE categories and inform other WGs
4. Reference

[1] R2-071332, T-Mobile et al., “Guidelines on the Definition of LTE UE Classes”

[2] R1-073154, Motorola, “UE capability”






































































































- 3/3 -

