3GPP TSG-RAN WG1 #78








R1-142864
Dresden, Germany, 18th – 22th August 2014
Source:
CMCC
Title:
Discussion on the remaining TBS table design for 256QAM
Agenda Item:
7.2.1.1
Document for:
Discussion and Decision
1. Introduction
In RAN1#77 meeting, TBS entries for 256QAM is table 1 and table 2 in [1] are achieved as a working assumption.  For the highest values of two/three/four layer, down-select between the following two options should be FFS:

Option1- 

	TBS_L2
	TBS_L3
	TBS_L4

	193768
	290664
	387560


Option2 – 

	TBS_L2
	TBS_L3
	TBS_L4

	195816
	293736
	391656


In this contribution, we provide our analysis and preference on above values.
2. Analysis on peak data rate of 256QAM
In the RAN1#76bis meeting, it is agreed that 136 REs per PRB (1OS PDCCH, 4Tx CRS) should be assumed for the highest spectral efficiency. On top of that, DMRS-based 4 layers transmission is also an important feature in current commercial stage or in the near future. Therefore, it is necessary to carefully design TBS entries, at least the TBS that corresponds to the highest spectral efficiency, to achieve high peak data rate for DMRS-based 4 layers transmission. Additionally, peak data rate for DMRS-based 8 layers transmission should also be considered. In this section, we will analyze the peak data rate with different maximum TBS design.
Based on the TBS tables proposed in [1], peak data rates of FDD and TDD under the two options aforementioned are shown in Table 1 and Table 2. The calculation assumption are listed as follows: 20MHz bandwidth and single carrier, 1 OFDM symbol is assumed for PDCCH transmission and other detailed overhead assumptions are list in appendix Table 3. If maximum TBS exceeds coding rate threshold (0.930), the secondary highest TBS will be used. The secondary highest TBS for 100PRBs is designed as TBS_L1 = 84760; TBS_L2 = 169544; TBS_L3 = 254328; TBS_L4 = 339112, according to [1]. 
Table 1.  Peak data rate of FDD

	
	Option1 [Mbps]
	Option2 [Mbps]
	Gain of Option1 over Option2

	2Layer 

(2 port CRS)
	195.792
	195.792
	0%

	4Layer 

(4 port CRS)
	387.536
	391.632
	-1.05%

	4Layer 

(2 port CRS + 4 port DMRS for 4 Non-MBSFN, 4 port DMRS for 6 MBSFN)
	368.157
	339.088
	8.57%

	8Layer

(2 port CRS + 8 port DMRS for 4 Non-MBSFN, 8 port DMRS for 6 MBSFN)
	736.362
	678.224
	8.57%


Table 2.  Peak data rate of TDD (configuration 2, special subframe configuration 7)
	
	Option1 [Mbps]
	Option2 [Mbps]
	Gain of Option1 over Option2

	2Layer 

(2 port CRS)
	142.986
	142.986
	0%

	4Layer 

(4 port CRS)
	283.92
	286.378
	-0.86%

	4Layer 

(2 port CRS + 4 port DMRS for 4 Non-MBSFN, 4 port DMRS for 6 MBSFN)
	266.886
	247.507
	7.83%

	8Layer

(2 port CRS + 8 port DMRS for 4 Non-MBSFN, 8 port DMRS for 6 MBSFN)
	533.811
	495.053
	7.83%


According to above tables, it is observed that for 2-layer transmission, the performance of all the three schemes are the same. For 4-layer transmission, option 1 could offer more gain, i.e., 8.57% and 7.83% gain in FDD and TDD when 4ports DMRS is used, and bring less loss, i.e., -1.05% and -0.86% loss in FDD and TDD when 4ports CRS is used. For 8-layer transmission, option 1 could offer 8.57% and 7.83% gain based on DMRS in FDD and TDD.In order to achieve a higher peak data rate for 4-layer and 8-layer transmission based on DMRS while guaranteeing peak data rate for 4-layer transmission based on 4 ports CRS, we propose that 

· Proposal
· Option1 should be used.
	TBS_L2
	TBS_L3
	TBS_L4

	193768
	290664
	387560


3. Conclusion
In this contribution, peak data rates of 256QAM with different maximum TBS options are analyzed. It is observed that option 1 could offer higher peak data rate for 4-layer and 8-layer transmission with DMRS while keep almost the same data rate for 4-port CRS transmission.
· Proposal
· Option1 should be used.
	TBS_L2
	TBS_L3
	TBS_L4

	193768
	290664
	387560
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Appendix
Table 3 Available RE number per PRB
	overhead
	Non-MBSFN

	MBSFN
	special subframe

	1OS* + 2CRS
	144
	-
	100

	1OS + 4 CRS
	136
	-
	92

	1OS + 2CRS + 4 DMRS
	120
	132
	76

	1OS + 2CRS + 8 DMRS
	120
	132
	76


*) Assuming PDCCH overhead = 1 OFDM symbol
