3GPP TSG RAN WG1#45 meeting                           R1-061276
Shanghai, China, 08 – 12 May, 2006

Source:
CATT
Title:
Peak data rate for LCR TDD based Frame Structure
Agenda Item:
11.6.1
Document for:
Discussion
1. Introduction
E-UTRA should support significantly increased instantaneous peak data rate. The peak data rate requirement has been defined in section 6.1 in TR25.913 [1]. As the system concept evaluations, peak data rate calculated by agreed radio transmission schemes, e.g. modulation scheme, TTI length, the number of data stream per antenna, coding rate, should be clarified and compared with requirements. 

The downlink transmission scheme has been agreed in TR 25.912 [2]. And for coexistence with LCR-TDD, a frame structure according to TR 25.814 [3], section 6.2.1.1.1, is also supported when operating E-UTRA in TDD mode. The peak data rate calculated by LCR TDD based Frame Structure will be given in this document.
2. Downlink peak data rate for LCR TDD based Frame Structure
The basic downlink transmission parameters for LCR TDD based Frame Structure have been included table 7.1.1-2, section 7.1.1 in TR 25.814 [3]. The downlink peak data rate will be calculated based on these parameters. And for giving instantaneous peak data rate, only one TTI =0.675ms i.e. one timeslot is considered in this calculation. It is assumed that two OFDM symbols are used for reference symbols and control signaling, so 7 OFDM symbols is considered for short CP case and 6 OFDM symbols is considered for long CP case. The instantaneous downlink peak data rate is shown in Table 1, with 64QAM and coding rate of one.

Table 1, downlink peak data rate for LCR TDD based Frame Structure
	Transmission BW
	1.25MHz
	1.6MHz
	2.5MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Timeslot duration
	0.675ms

	# of occupied sub-carriers except DC sub-carrier
	75
	96
	150
	300
	600
	900
	1200

	# of OFDM symbols used for data transmission per timeslot (Short/Long CP)
	7/6

	Modulation Scheme and coding rate
	64QAM, coding rate of one

	Peak data rate (1x1)   (short/long CP)
[Mbps]
	4.67/
4.00
	5.97/
5.12
	9.33/
8.00
	18.67/
16.00
	37.33/
32.00
	56.00/
48.00
	74.67/
64.00

	Peak data rate (2x2 MIMO)
(short/long CP)
[Mbps]
	9.33/
8.00
	11.95/
10.24
	18.67/
16.00
	37.33/
32.00
	74.67/
64.00
	112.00/
96.00
	149.33/
128.00


3. Uplink peak data rate for LCR TDD based Frame Structure

The basic uplink transmission parameters for LCR TDD based Frame Structure have been included table 9.1.1-2, section 9.1.1 in TR 25.814 [3]. The uplink peak data rate will be calculated based on these parameters. And for giving instantaneous peak data rate, only one TTI =0.675ms i.e. one timeslot is considered in this calculation. It is assumed that one LB is used for control signaling transmission, so 7 LBs are considered in these calculations. The instantaneous uplink peak data rate is shown in Table 2, with 16QAM and coding rate of one.

Table 2, uplink peak data rate for LCR TDD based Frame Structure
	Transmission BW
	1.25MHz
	1.6MHz
	2.5MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Timeslot duration
	0.675ms

	# of occupied sub-carriers except DC sub-carrier
	75
	96
	150
	300
	600
	900
	1200

	# of LBs used for data transmission per timeslot
	7

	Modulation Scheme and coding rate
	16QAM, coding rate of one

	Peak data rate (1x1)   [Mbps]
	3.11
	3.98
	6.22
	12.44
	24.89
	37.33
	49.78

	Peak data rate (2x2 MIMO)
[Mbps]
	6.22
	7.96
	12.44
	24.89
	49.78
	74.67
	99.56


4. Conclusions and Text Proposal
From Table 1 and Table 2, it can be seen that the transmission scheme for E-UTRA with LCR TDD based Frame Structure can reach the requirement of downlink peak data rate, and can almost reach the requirement of uplink peak data rate in [1], with reasonable estimates of the control signaling overhead. 
A TP to be included in TR 25.814 [3] is shown below. And it is also proposed to capture the result in TR 25.912 [2]
--------------------------------------------- Start of Text Proposal -------------------------------------------------
8.1.2.2 
Evaluation for OFDMA based evolved UTRA DL
8.1.2.2.1 
Peak Data Rate
The downlink peak data rate for the transmission scheme for E-UTRA with LCR TDD based Frame Structure is shown in Table 1. From this table it can be seen that the transmission scheme for E-UTRA with LCR TDD based Frame Structure can reach the requirement of downlink peak data rate in TR 25.913, with reasonable estimates of the control signaling overhead.
Table 1, downlink peak data rate for LCR TDD based Frame Structure

	Transmission BW
	1.25MHz
	1.6MHz
	2.5MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Timeslot duration
	0.675ms

	# of occupied sub-carriers except DC sub-carrier
	75
	96
	150
	300
	600
	900
	1200

	# of OFDM symbols used for data transmission per timeslot (Short/Long CP)
	7/6

	Modulation Scheme and coding rate
	64QAM, coding rate of one

	Peak data rate (1x1)   (short/long CP)
[Mbps]
	4.67/
4.00
	5.97/
5.12
	9.33/
8.00
	18.67/
16.00
	37.33/
32.00
	56.00/
48.00
	74.67/
64.00

	Peak data rate (2x2 MIMO)
(short/long CP)
[Mbps]
	9.33/
8.00
	11.95/
10.24
	18.67/
16.00
	37.33/
32.00
	74.67/
64.00
	112.00/
96.00
	149.33/
128.00


--------------------------------------------- End of Text Proposal -------------------------------------------------
--------------------------------------------- Start of Text Proposal -------------------------------------------------
10.1.1.3 
Evaluation for SC-FDMA based evolved UTRA UL
10.1.1.3.1 
Peak Data Rate
The uplink peak data rate for the transmission scheme for E-UTRA with LCR TDD based Frame Structure is shown in Table 2. From this table it can be seen that the transmission scheme for E-UTRA with LCR TDD based Frame Structure can almost reach the requirement of uplink peak data rate in TR 25.913, with reasonable estimates of the control signaling overhead.
Table 2, uplink peak data rate for LCR TDD based Frame Structure

	Transmission BW
	1.25MHz
	1.6MHz
	2.5MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Timeslot duration
	0.675ms

	# of occupied sub-carriers except DC sub-carrier
	75
	96
	150
	300
	600
	900
	1200

	# of LBs used for data transmission per timeslot
	7

	Modulation Scheme and coding rate
	16QAM, coding rate of one

	Peak data rate (1x1)   [Mbps]
	3.11
	3.98
	6.22
	12.44
	24.89
	37.33
	49.78

	Peak data rate (2x2 MIMO)
[Mbps]
	6.22
	7.96
	12.44
	24.89
	49.78
	74.67
	99.56


--------------------------------------------- End of Text Proposal -------------------------------------------------
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