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1 Overview

Similar to [1] Uplink UE capability parameters have been derived using the requirements from [2].  
2 Uplink UE capability parameters
Note the following:

· A UE with maximum TX bandwidth of 10 MHz also supports 1.25, 2.5, 5 and 10 MHz.  
· Peak rates are based on single antenna 

A recommended list of uplink UE capability parameters is proposed in Table 1.
Table 1: UL UE capability parameters
	Maximum TX carrier bandwidth
	
10 and 20 MHz

	Number of simultaneous contiguous TX carriers
	1, >1

	Number of TX Antennas
	1, >1

	MIMO
	YES/NO

	Coding
	Turbo, LDPC,

	Peak transmission rate*   
	See table 2 and 3


*Peak transmission rate is a derived parameter.  
3 Uplink Hybrid ARQ timing 
The UL H-ARQ timing analysis given in [3] shows that the number of processes varies greatly depending on cell size, TTI value, Node B and UE processing time. In the next section, soft buffer sizes for different uplink bandwidth modes are estimated.
4 Uplink UE peak rate and buffer size

Uplink peak rates and soft buffer sizes are calculated for different bandwidth modes (5 to 20 MHz) for 2 different TTI lengths (see Tables 2 and 3).   Nmax represents the maximum number of H-ARQ processes to be considered when determining the soft buffer size where Nmax ≥ Nmin
. A modulation of 16QAM with maximum coding rate of 5/6 was assumed in determining the maximum transport block size (TBS) for each carrier bandwidth mode (i.e. each row in Tables 2 and 3). It was also assumed that 6 symbols in a sub-frame can be used for data. The soft buffer size was chosen so that for Nmax a minimum coding rate of ½ can be supported for the given maximum TBS. 

Table 2: Peak uplink rate and soft buffer size with TTI = 0.5 ms
	BW Mode (MHz)
	Max TBS  (bits)
	Peak Rate (Mbps)
	0.5 ms TTI                                   Soft Buffer size (bits)                      (TTI x Peak_rate x Nmax / EncRate)
	CRC + Tail bits based on 5114 bit maximum Code Word size

	
	
	
	Nmax=6
	Nmax=4
	

	5
	6000
	12.0
	72000
	48000
	48

	10
	12000
	24.0
	144000
	96000
	60

	15
	18000
	36.0
	216000
	144000
	84

	20
	24000
	48.0
	288000
	192000
	96


Table 3: Peak uplink rate and soft buffer size with TTI = 2ms

	BW Mode (MHz)
	Max TBS  (bits)
	Peak Rate (Mbps)
	2.0 ms TTI                                       Soft Buffer size (bits)                   (TTI x Peak_rate x Nmax / EncRate)
	CRC + Tail bits based on 5114 bit maximum Code Word size

	
	
	
	Nmax=6
	Nmax=4
	

	5
	24000
	12.0
	288000
	192000
	84

	10
	48000
	24.0
	576000
	384000
	144

	15
	72000
	36.0
	864000
	576000
	204

	20
	96000
	48.0
	1152000
	768000
	252


Note that:

· For 20 MHz BW may want to consider rate 7/8 code to get above 50 Mbps.

· Number of tail bits and maximum code word size are used as example.

5 Conclusion
In this contribution, we present a draft list of uplink UE capability parameters for discussion. There is a text proposal in the appendix.
6 References

[1] R1-060382 “Downlink UE Capability”, Motorola 3GPP RAN1 #44, Denver, Feb 2006

[2] 3GPP TR 25.913 v2.10 (2005-05), “Requirements for Evolved UTRA and UTRAN”

[3] R1-060404
“Uplink H-ARQ timing and number of processes” , Motorola 3GPP RAN1 #44, Denver, Feb 2006 
[4] 3GPP TR 25.814 V1.0.1 (2005-11), “Physical Layer Aspects for Evolved UTRA” 

Appendix: Text proposal for UL UE capability
10.3
Analysis of Node B impacts

----------------------------------------------Start of Text Proposal -----------------------------------------------
10.4 UL UE capability

10.4.1 UL UE capability parameters

Note the following:

· A UE with maximum TX bandwidth of 10 MHz also supports 1.25, 2.5, 5 and 10 MHz.  

· Peak rates are based on single UE transmit antenna 

A recommended list of uplink UE capability parameters is proposed in Table 10.4.1-1.

Table 10.4.1- 1: UL UE capability parameters
	Maximum TX carrier bandwidth
	
10 and 20 MHz

	Number of simultaneous contiguous TX carriers
	1, >1

	Number of TX Antennas
	1, >1

	MIMO
	YES/NO

	Coding
	Turbo, LDPC

	Peak transmission rate*  
	See tables 10.4.1-2 and 10.4.1-3


* Peak transmission rate is a derived parameter.  
Uplink peak rates and soft buffer sizes are calculated for different bandwidth modes (5 to 20 MHz) for 2 different TTI lengths (see Tables 10.4.1-2 and 10.4.1-3).   Nmax represents the maximum number of H-ARQ processes to be considered when determining the soft buffer size where Nmax ≥ Nmin
. A modulation of 16QAM with maximum coding rate of 5/6 was assumed in determining the maximum transport block size (TBS) for each carrier bandwidth mode (i.e. each row in Tables 2 and 3). It was also assumed that 6 symbols in a sub-frame can be used for data. The soft buffer size was chosen so that for Nmax a minimum coding rate of ½ can be supported for the given maximum TBS. 

Table 10.4.1-2: Peak uplink rate and soft buffer size with TTI = 0.5 ms
	BW Mode (MHz)
	Max TBS  (bits)
	Peak Rate (Mbps)
	0.5 ms TTI                                   Soft Buffer size (bits)                      (TTI x Peak_rate x Nmax / EncRate)
	CRC + Tail bits based on 5114 bit maximum Code Word size

	
	
	
	Nmax=6
	Nmax=4
	

	5
	6000
	12.0
	72000
	48000
	48

	10
	12000
	24.0
	144000
	96000
	60

	15
	18000
	36.0
	216000
	144000
	84

	20
	24000
	48.0
	288000
	192000
	96


Table 10.4.1-3: Peak uplink rate and soft buffer size with TTI = 2ms

	BW Mode (MHz)
	Max TBS  (bits)
	Peak Rate (Mbps)
	2.0 ms TTI                                       Soft Buffer size (bits)                   (TTI x Peak_rate x Nmax / EncRate)
	CRC + Tail bits based on 5114 bit maximum Code Word size

	
	
	
	Nmax=6
	Nmax=4
	

	5
	24000
	12.0
	288000
	192000
	84

	10
	48000
	24.0
	576000
	384000
	144

	15
	72000
	36.0
	864000
	576000
	204

	20
	96000
	48.0
	1152000
	768000
	252


Note that:

· For 20 MHz BW may want to consider rate 7/8 code to get above 50 Mbps.

· Number of tail bits and maximum code word size are used as example.


 Final decision on minimum bandwidth mode for UE category should be based on adjacent channel interference limit set after RAN WG4 LTE study

2 Nmin is # of stop-and-wait H-ARQ channels supported while still meeting timing constraints (Node B and UE processing times)
----------------------------------------------End of Text Proposal -----------------------------------------------







































































































































� Final decision on minimum bandwidth mode for UE category should be based on adjacent channel interference limit  set after RAN WG4 LTE study





� Nmin is # of stop-and-wait H-ARQ channels supported while still meeting timing constraints (Node B and UE processing times)











