Page 1

3GPP TSG-RAN WG4 #56
R4-103050
August 23rd  – August 27th , 2010
Madrid, Spain
Agenda item:
7.2
Source: 
Qualcomm Incorporated
Title: 
On DL Sustained Data Rate Test
Document for:
Discussion
1
Introduction
In RAN4 #56 it was agreed to introduce the physical layer parameters for the sustained downlink data rate test [1]. These parameters are to be used by RAN5 for defining the test that also involves upper layers. 

Some parameters such as the requirements for test 3A and number of channel bits per subframe, etc are left TBD. In this contribution we discuss the definition of these parameters.
2
Discussion
2.1 Transmission of SIBs

The currently approved test procedure lists SF#5 usage as FFS. In present RAN5 test procedures, SF#5 is for transmission of SIB1-SIB3 depending on the system frame number. Considering that the purpose is to test for the highest possible data rate in a sustained manner, it is highly desirable that SF#5 is used for data transmission.
Once the UE has entered RRC connected mode, it no longer has to monitor SIB3. The UE is required to receive SIB2 only when a system information change is indicated by the network. SIB1 may be monitored by the UE in order to check if a system information change has occurred. However, SIB reading is only carried out at the begining of the  “modification period” [2].  The length of the modification period is configurable, with the longest being equal to the whole SFN cycle, 1024 frames [2]. Since this test should not last more than 10s, it is possible for the test transmitter to not schedule and SIBs and use all the SF#5 for data transmissions by avoiding the modification period boundary. Hence, for this test, SF#5 can be treated like all other subframes and can be used for data transmission.
2.2 PDCCH parameters
Depending on the size and coding of PDCCH the number of OFDM symbols that are necessary for control channels can be determined. Since the purpose of the test is to test the highest possible data rate given the UE category, it is preferable that the number of OFDM symbols to be used for PDCCH is minimized. This maximizes the number of bits that can be used for PDSCH which is desirable. Next the PDCCH payload is analyzed.
For Cat. 2 to 5, since Transmission mode 3 is used and dual layer transmission is used, the PDCCH format to be used is Format 2A. In this case, according to [2] the payload will be(see Annex):

· 50 RBs : 57 bits

· 100 RBs : 64 bits

Given the high SNR conditions of the test, 2 CCEs  (total of 72 QPSK symbols) are enough for the transmition of PDCCH (coding rate is higher lower than 1/2). 
In the 1st OFDM symbol PCFICH and PHICH are also transmitted.  In total the number of REs that can be used for PDCCH in a 10 MHz channel can be computed as follows:

· Total number of REs: 50RBsx12 REs=600 REs

· PCFICH: 16 REs

· PHICH: 84 REs

· CRS (2Tx): 200 REs

· Total number of availabe REs for PDCCH: 300 REs

As can be seen from the above calculation, only 1 OFDM symbol can be used for PDCCH transmission for the 10MHz channel.
2.4 PDSCH parameters
Considering the above analysis, 13 OFDM symbols can be used for PDSCH transmission in every subframe. The payload, maximum number of channel bits and coding rate for every subframe is as follows. Note that these numbers are per layer. For the 2x2 case the total number of bits will be mulitplied by 2.
50 RBs:

SF#1-SF#9:
· Channel bits: 50x12x6x(14-1-1)=43200 bits( 12 subcarriers/ 1RB  used by CRS are included as 1 OFDM symbol) 
SF#0:
· 44x12x6x(14-1-1)+6x12x6x(14-1-6-2/3)=40752 bits
The coding rate for Cat. 3 50RBs SF#0 would be 0.9 which is under 0.93, the highest accepted coding rate for initial transmissions in [3]. Hence a payload of 36696 can be used in all subframes.

100 RBs:

SF#1-SF#9: 
· Channel bits: 100x12x6x(14-1-1)=86400 bits
SF#0: 
· Channel bits: 94x12x6x(14-1-1)+6x12x6x(14-1-6-2/3)=83952 bits

2.4 TB succes rate for Test 3A
The TB succes rate for test 3A (Cat.3 10 MHz) is left TBD in the current spec. Since for Cat. 4 90% was previously agreed and the coding rate for Test 3A and Test 4 are almost the same, we suggest to use 90% as the TB succes rate for test 3A.
3 
Conclusion

In this contribution we presented the derivation of parameters for the sustained downlink data rate test that are left TBD. To serve the purpose of the test we recommend that transmission of SIBs is not used during the test and SF#5 is used only for data transmission.
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Annex A. PDCCH payload size computation
PDCCH Format 2A:

· 1 bit for allocation type

· 17 bits for allocation in 50RBs, 25 bits for allocation in 100RBs

· 2 bits for PUCCH TPC command

· 3 bits for HARQ process

· 1 bit for codeword swap flag

· For each TB, following parameters: 5 bits for MCS, 1 bit for new data indicator, 2 bits for redundancy version

· 16 CRC bits

· Zero padding for 50RBs case 1 bit

PDCCH Format 1A:

· 1 bit for format indicator

· 1 bit for localized or distributed allocation

· 11 bits for allocation in 50RBs, 13 bits for allocation in 100RBs

· TB parameters: 5 bits for MCS, 1 bit for new data indicator, 2 bits for redundancy version

· 3 bits for HARQ process

· 2 bits for TPC command

· 16 CRC bits

· Zero padding 1 bit
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