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1. Overall Description
In LS [1] RAN2 provides comments on new PDCCH Format 1C and provides more information about the sizes of Random Access Response, BCCH and PCCH messages. In the same time, RAN1 is requested to provide any updates on the number of sub-frames is needed to transmit these possible transport-block sizes, for different combining schemes.
In this contribution, the proposed answers to RAN2 questions are provided.
2. Discussion

Question: Considering that broadcast Transport Blocks larger than ~1000 bits will be rare, RAN2 asks RAN1 if another already defined PDCCH format could be used to indicate these in order to keep the format 1C efficient for small payloads.
Answer: It is not recommended to use another PDCCH format for large BCCH message sizes, which would increase blind decoding attempts in common search space. Instead, larger granularity could be applied for these large transport block sizes to save the signaling bits. 
Question: In the last LS response [3], RAN1 provided information on the various SIB sizes that could be supported. RAN1 also mentioned that “…RAN1 will further evaluate what number of subframes is needed to transmit these possible transport-block sizes, for different combining schemes.”. RAN2 would appreciate any updates on this issue; also, information on the radio conditions (Case1, Case 2, or Case 3?) that would support the sizes mentioned in the RAN1 LS reply (1200, 1800, 3500, etc.) seems to be missing in the reply.

RAN1 is requested to provide any updates on the number of subframes is needed to transmit these possible transport-block sizes, for different combining schemes as mentioned in the previous LS reply [3].
Answer/Comment:  
· For simplicity, the transport block sizes allowed for BCCH, PCCH and RACH response are suggested to be selected from the agreed TBS table. 
· For TBS larger than 936 bits in 1.4MHz bandwidth system, additional MSC/TBS state(s) with QPSK modulation may be needed.
As shown in the Annex, different scenarios are simulated with different BCCH transport block sizes described below: (M stands for the number of transmission sub-frame)
· Scenario 1: SU-1, 320 bits (
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= 3), M = {1, 2, 4, 6} self-decodable bursts in 80 ms using 6RB
· Scenario 2: SU-2, 504 bits (
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= 5), M = {1, 2, 4,6, 8} self-decodable bursts in 160 ms using 6RB
· Scenario 2’: SU-2, 504 bits (
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= 5), M = {1, 2, 4,6} self-decodable bursts in 160 ms using 12RB
· Scenario 3: SU-4, 1192 bits (QPSK, coding rate = 5/6), M = {1,4,8,10} self-decodable bursts in 640ms using 6RB
· Scenario 3’: SU-4, 1224 bits (
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=6), M = {1,4,6} self-decodable bursts in 640ms using 12RB
· Scenario 3”: SU-4, 1416 bits (
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=3), M = {1,2,4} self-decodable bursts in 640ms using 25RB
· Scenario 4: EWTS, 1230 bytes (9840 bits), segmented to 14 transport blocks, the size of each transport is 712 bits (TBS = 7),   M = {1, 2, 4, 8} self-decodable bursts in 160 ms using 6RB. M stands for the number of transmissions for each transport block.
The maximum payload size of EWTS reaches to 1230 bytes (9840 bits) that hardly can be transmitted in one sub-frame with self-decodable bursts when the system bandwidth is less than 10MHz. Thus the segmentation of EWTS block should be applied. However, when the system bandwidth is larger, one transport including 9840 bits may be possible.
· Scenario 4’: EWTS, 9840bits, M = {1, 4, 8} self-decodable bursts in 160 ms using 50RB
· According to the simulation result shown in Annex, for 1.4MHz system bandwidth, 8 transmissions for BCCH are needed. For SU-4 transmission, if the payload size reaches to 1200 bits, 10 transmission is needed for 98% coverage in Case 3
· When the bandwidth is no less than 5MHz, 4 transmissions are enough, note here EWTS is not considered. 
· For case EWTS the eNodeB cannot convey one BCCH block in one sub-frame if the system bandwidth is less than 50RB. When the system bandwidth is less than 50RB, the EWTS BCCH block should be divided into several transport blocks in L2/L3
3. Conclusion 
In this contribution, the answer and comment to RAN2 questions are provided. It is proposed to be considered in the response to RAN2
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5. Annex 

5.1. Simulation Assumptions
Table 1 lists the simulation assumptions.

Table 1   Simulation assumptions

	Bandwidth
	1.4 MHz

	IFFT size
	128

	Number of used RB
	Depend on different simulation cases

	Sub-carriers spacing
	15 kHz

	TTI length
	1 ms

	CP
	Normal CP

	Modulation
	QPSK

	Channel model
	TU-6

	UE velocity
	3 km/h 

	Channel estimation
	RCE (ZF, 2D Weiner Filter)

	Channel coding
	Turbo coding

	Antennas configurations
	1 Tx, 2Rx

	Detector
	MRC

	PDSCH Symbols
	12 OFDM symbols

	Time diversity
	Depend on different simulation cases


Table 2    Geometry for 98% and 95% coverage
	　
	Case 1 
	Case 3

	98% coverage reliability
	-4.57 dB
	-6.26 dB

	95% coverage reliability
	-3.70 dB
	-4.68 dB


5.2. Simulation Result
Table 3 lists the simulation results of the number of sub-frames transmission in different cases.

Table 3   number of sub-frames transmission for BCCH
	Scenario
	BCCH transport Block
	TBS index
	Number of sub-frames (95% Coverage)
	Number of sub-frames (98% Coverage)

	1
	SU-1(320 bits, 80ms, 6RB)
	3
	4
	6

	2
	SU-2(504 bits, 160ms, 6RB)
	5
	4
	8

	2'
	SU-2(520 bits ,160ms, 12RB)
	2
	2
	4

	3
	SU-4(1192 bits, 640ms, 6RB)
	NA
	8
	~=10

	3'
	SU-4(1224 bits, 640ms, 12RB)
	6
	4
	6

	3"
	SU-4(1416 bits, 640ms, 25RB)
	3
	2
	4

	4
	EWTS(160 ms, 6RB)
	7
	4*14(blocks)
	~=8*14(blocks)

	4'
	EWTS(160 ms, 50RB)
	NA
	8
	~=10


Figure 1 Scenario 1 simulation results
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Figure 2 Scenario 2 simulation results
[image: image7.emf]Scenario 2(SU-2)
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Figure 2’ Scenario 2’ simulation results
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Figure 3 Scenario 3 simulation results
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Figure 3’ Scenario 3’ simulation results
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Figure 3” Scenario 3” simulation results

[image: image11.emf]Scenario 3" (SU-4)

1.0E-03

1.0E-02

1.0E-01

1.0E+00

-10 -8 -6 -4 -2 0

SNR

BLER

M=1 M=4 M=2 Case3 95% Case3 98%


Figure 4 Scenario 4 simulation results
[image: image12.emf]Scenario 4 (EWTS segmentation to 14 blocks)
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Figure 4’ Scenario 4’ simulation results
[image: image13.emf]Scenario 4'(EWTS no segmentation)
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