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1
Introduction
In the recently meeting, soft buffering issues and those test scenarios were discussed [1-3]. This contribution analyses the additional influence of soft buffer limitation for demodulation performance, and discusses the test scenario for high-data rate transmission on CA.
2
Analysis on soft buffer limitation and buffering scheme
  Considering soft buffer limitation, the following implementations are assumed.

A) Instantaneous buffer and optimal storing scheme [1, 2]
· The UE calculates the soft values of all the transmitted code bits, which are then decoded. Here, the UE could use the instantaneous buffer to store the soft bits before decoding, where the instantaneous buffer is common to all HARQ process.

· When the decoded code block is erroneous, the UE discards some of the soft values that exceed the size of the soft buffer for the corresponding CC.
B) Non-instantaneous buffer and optimal storing scheme [1, 2]
· The UE calculates the soft values, and discards some of the soft values that exceed the size of the soft buffer for the corresponding CC.
· The calculated and stored coded bits include only transmitted coded bits.

· e.g. the soft values are stored from RV#0 start point.

C) Non-instantaneous buffer and non-optimal storing scheme

· The UE calculates the soft values, and discards some of the soft values that exceed the size of the soft buffer for the corresponding CC.
· However, the calculated or stored coded bits include some of non-transmitted bits in spite of the limited soft buffer size.
· e.g. the soft values are stored from start point of coded bits.
The small performance degradation on implementation (B) compared with (A) would be observed in high MCS [2]. On the other hand, more performance degradation would be occurred from the calculation/ storing scheme on implementation (C).
Based on the MCS analysis for soft buffer limitation on [2], Figure 1 shows the performance analysis for implementation (C) with MCS #23. Findings from the results are shown below:
· Performance degradation compared to the performance of implementation (A) would be approximately 1.0 dB at 70 %.

· Performance degradation compared to the implementation (B) would be approximately 0,5 dB.

· The performance on implementation (A) could be provided at approximately 16.5 dB

This degradation would be smaller than RF implementation margin (e.g. 1.5 dB), however it could exclude the most of UEs supported implementation (C) because of decreasing margin. And for the testing points, UEs with implementation (A) should be assumed as baseline receiver to define target SNR value.
Proposal 1)  Test cases for soft buffer limitation should be specified to exclude the UEs supported non-instantaneous buffer and non-optimal buffering UEs
Proposal 2)  Target SNR value for testing should be defined for the UEs supported the instantaneous buffer.
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Figure 1  The performance analysis for soft buffer limitation

According to the discussion above, it could be tested the following scenario/ parameters for soft buffering:
· Modulation and coding: 64 QAM 3/4 (MCS #23) with 2-layer transmission
· Propagation condition: Static channel with Clause B.1 correlation matrix
· Transmission mode 3

· Channel bandwidth: 10 + 10 MHz Carrier aggregation

· UE category: 3

4
Conclusion
This contribution discussed the UE demodulation performance scenarios for CA soft buffer issue.
Proposal 1)  Test cases for soft buffer limitation should be specified to exclude the UEs supported non-instantaneous buffer and non-optimal buffering UEs
Proposal 2)  Target SNR value for testing should be defined for the UEs supported the instantaneous buffer.
Our proposals are summarized in Table 1:
Table 1  Proposal test scenario for CA soft buffer
	Channel BW
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	Applicable UE categories/capabilities

	
	
	
	
	Fraction of Maximum Throughput
	SNR (dB)
	UE Cat
	MIMO
capability
(1)
	CA capability
(2)

	2 x 10 MHz
	64QAM
3/4
(TM3)
	Static
	Clause B.1

(2x2)
	TBD
	TBD
	3
	2
	xA-yA, xB, or xC
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Annex A  Simulation assumptions
Table A.1  Simulation assumptions
	Parameter
	　

	System bandwidth
	10 MHz + 10 MHz (50 + 50 RBs)

	Sub-frame configuration
	50 resource blocks are allocated in sub-frames w/o #0 and #5, 
0 resource blocks are allocated in sub-frame #0 and #5

	Number of OFDM symbols for PDCCH
	2 symbols per CC

	Transmit / Receive antenna configuration
	2x2 MIMO configuration with TM3 (2-rank)

	Modulation and Coding
	64 QAM, R=3/4

	Path model
	Static propagation condition (Clause B.1 in TS 36.101)

	FFT timing detection
	Ideal

	SIR / CQI estimation
	Practical

	Channel estimation
	Practical

	Frequency error
	0 Hz

	EVM error 
	0%

	Discarding method
	Soft buffer size of each CCs is set to half of that for Cat.3 

	Redundancy version coding sequency
	{0, 2, 1, 3}


Annex B  UE behaviour for soft buffer
Although the receiver algorithm is in general an implementation issue, it might be beneficial to specify some UE behavior to ease the network operation to handle soft buffer overflow, and RAN1 agreed the following discarding receiver as typical CA UE receiver [4].

· At the receiver, the physical soft buffer is equally divided by the total number of HARQ processes, which is 8 x 2 = 16 for 2 CCs as shown in Fig. 1 (Soft buffer for each HARQ process is further divided by the number of code words). 

· Figure B.2 shows the rate matching operation for a code block of a particular code word in the HARQ process. The eNB performs the rate matching operation based on the size of the soft buffer for a single component carrier irrespective of the number of actual configured CCs.

· The UE calculates the soft values of all the transmitted code bits, which are then decoded. Here, the UE could use the instantaneous buffer to store the soft bits before decoding, where the instantaneous buffer is common to all HARQ process.
· When the decoded code block is erroneous, the UE discards some of the soft values that exceed the size of the soft buffer for the corresponding CC. 
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Figure B.1  Soft buffer partitioning of the discarding receiver
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Figure B.2  Instantaneous buffer for CA decoding process































































































































































