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1. Introduction
For phase-2 evaluation, majority companies agreed to use dynamic ON/OFF model with adaptive MCS/RI for serving cell and OLLA. Although OLLA algorithm had been viewed as implementation issue, it is beneficial to align basic assumptions on OLLA behavior for ease of performance comparison in RAN4 study. In this contribution we provide our views on the remaining details for the following FFS:
· FFS on details of a reference OLLA algorithm based on UE CQI/RI feedback
· Example of a reference OLLA algorithm

· Target 10% first transmission BLER

· Step size on CQI (for MCS mapping): 

a. Down 0.25 dB in effective C/I for each NAK

b. Up 0.025 dB in effective C/I for each ACK
· FFS: serving and interference cell TM
2. Details of a reference OLLA algorithm based on UE feedback
It is useful to define a reference scheduling behavior:

· Agree on a feedback mode and periodicity

· eNB to use latest MCS/RI feedback 

· eNB additionally applied OLLA with accumulated MCS adjustment on top of the latest MCS.

Proposal 1: For phase-2, there is a need for a reference scheduling behavior based on UE feedback mode/periodicity and OLLA

From our point of view, an OLLA algorithm at least has the following components:
· Target BLER for 1st transmission

· Step size for NACK, ∆NACK; step size for ACK ∆ACK
· Range for accumulated SNR-offset value, e.g., [offsetmin, offsetmax]=[-5dB, 5dB]

OLLA algorithm applies accumulated SNR-offset value to compensate the mismatch between CQI-feedback and the actual SNR in demodulation process. Setting boundaries for SNR-offset value is to avoid long waiting time to recover an over-compensated offset value. A well-known relationship to choose ∆NACK and ∆ACK given a target BLER is [1][2]: 

∆ACK = ∆NACK * 1/( 1/target_BLER - 1).
(1)
	step size ∆NACK 
	target BLER for 1st transmission
	Average user throughput (bps/Hz)
	RU

	0.25
	0.1
	0.892
	0.737

	
	0.2
	0.986
	0.699

	0.5
	0.1
	0.887
	0.734

	
	0.2
	1.042
	0.690

	1
	0.1
	0.964
	0.711

	　
	0.2
	1.183
	0.636


Table 1 Impact of step size and target BLER on average throughput and RU

Table 1 shows our SLS simulation results under FTP traffic model with various settings on the step size and target BLER. The same packet arrival rate is applied in all test cases. We observed that target BLER = 0.2 leads to a higher throughput. On the other hand, the value of step size affects the speed of tracking rapid channel variation which is expected to occur frequently with dynamic ON/OFF interference model. Although it is difficult to suggest the best step size in phase-2 interference model based on our SLS simulation results, we still want to point out that the setting of step size has impact on the performance metric.
In addition, there are also various SNR-adjustment options for rank-2 case, where two ACK/NACK responses are expected in one subframe. As an example, a heuristic formula for the SNR-offset step in one subframe, ∆t, is given by [1]:
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Another alternative approach is:
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To sum up, we think having some alignment on the OLLA algorithm is good for either calibration purpose or performance comparison; otherwise companies should state the details in the OLLA algorithm when applying the phase-2 interference model to ease performance evaluation of various advanced receivers. Thus we have the following proposal:
 Proposal 2: We propose to have a reference OLLA algorithm including the following steps:
(1) Set target first transmission BLER as 20%.
(2) Set ∆NACK =1.0 dB.
(3) Set ∆ACK = ∆NACK * 1/( 1/target_BLER - 1).
(4) SNR-offset step in one subframe, ∆t, is determined according to ACK/NACK feedback for 1st transmission. Follow eq. (2) if RI equals 2. The step size ∆t is set to zero if the ACK/NACK feedback is for retransmitted codeword.
(5) The accumulated SNR-offset value is max( offsetmin, min( offsetmax, [image: image4.png]2 A,



)).
(6) The MCS of serving cell is derived from the sum of the effective SNR corresponding to CQI feedback and the accumulated SNR-offset value[image: image6.png]2 A,



. 
3. Serving and interference cell TM
In this SI stage we may just focus on cases with aligned TM for both serving and interference cells.  
Proposal 3:
· Evaluate cases with TM3/4/9/10 for both serving cell and interference cell. Wide-band CQI feedback is assumed. 
4. Conclusion 

In this contribution, we present our views on the baseline OLLA algorithm and preferred TM settings for serving cell and interference cell in phase-2 evaluation. We have the following proposals: 
Proposal 1: For phase-2, there is a need for a reference scheduling behavior based on UE feedback mode/periodicity and OLLA

Proposal 2: We propose to have a reference OLLA algorithm including the following steps:
(7) Set target first transmission BLER as 20%.
(8) Set ∆NACK =1.0 dB.
(9) Set ∆ACK = ∆NACK * 1/( 1/target_BLER - 1).
(10) SNR-offset step in one subframe, ∆t,, is determined according to ACK/NACK feedback for 1st transmission. Follow eq. (2) if RI equals 2. The step size ∆t is set to zero if the ACK/NACK feedback is for retransmitted codeword.

(11) The accumulated SNR-offset value is max( offsetmin, min( offsetmax, [image: image8.png]2 A,



)).

(12) The MCS of serving cell is derived from the sum of the effective SNR corresponding to CQI feedback and the accumulated SNR-offset value[image: image10.png]2 A,



. 

Proposal 3:
Evaluate cases with TM3/4/9/10 for both serving cell and interference cell. Wide-band CQI feedback is assumed.
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