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1. Introduction

In the current specification the PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK only when the configured measCycleSCell is 640ms or longer.
In [1] it was proposed that 0.5% probability of missed ACK/NACK is applicable regardless of the configured measCycleSCell. The CR in [1] was not agreed. In this paper we study the impact of introducing packet loss rate probability on the network performance.
2. Simulation Setup 
The impact of missed probability of ACK/NACK is based on the ability of the PDCCH Link Adaptation (LA) to maintain a target BLER on PDSCH. The PDCCH LA comprises of CQI based quality estimation and outerloop adjustment based on HARQ feedback.   

The summary of parameters is also shown in table 1. 

Table 1: System simulation setup and parameters for performance evaluation
	Parameters
	Value
	Comments

	Cells
	1
	Single cell 

	Inter-site distance (ISD)
	500 m
	

	System bandwidth of cell
	50 RBs
	

	Control channel space
	1-3 OFDM symbols
	Adaptive CFI

	Transmit antenna
	1
	

	Receive antennas
	2
	Receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX
	OFF
	

	Traffic
	Full buffer
	

	Propagation conditions
	PA, 3 km/hour
	

	PCell interruption probability: 2 cases
	0
	

	
	0.5%
	Random loss of PDCCH reception at the UE with fixed probability of 0.5%

	BLER targets: 4 cases
	1%
	

	
	0.75%
	

	
	0.5%
	

	
	0.25%
	


3. Performance Criteria

The following performance criterion is used to evaluate the impact of the PCell interruption probability on PDCCH LA:

· PDCCH cost in terms of required number of control channel elements (CCE) to maintain the target BLER

4. Simulation Results 

4.1 Effect on target BLER

Figure 1 shows the effect of PCell interruption probability (0% and 0.5%) on the ability of the PDCCH LA to maintain the target BLER. We observe the following:
1. For target BLER 1.0%, 0.75% and 0.5%, PDCCH LA is able to maintain a DTX rate close to the configured target BLER although a portion or all of the DTXs are due to PCell interruptions. 
2. For target BLER 0.25% the PCell interruption probability of 0.5% will lead to a DTX rate that is higher than the target BLER. This means the target BLER of 0.25% cannot be maintained. 
In the second case above the PCell interruptions appear as random DTX in eNB and cause negative impact on the performance of PDCCH outer loop link adaptation which uses DTX information as the input.
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Figure 1: DTX rate for different target BLER versus path loss
4.2 Effect on target BLER

Figure 2 shows the effect of PCell interruption probability (0% and 0.5%) on the cost of CCE used for PDCCH. We observe the following:
1. There is only minor negative impact on PDCCH CCE cost if the target BLER is higher than the PCell interruption probability, i.e. if target BLER is 1.0% or 0.75%.

2. There is large negative impact on the CCE cost if the target BLER is equal to the interruption probability. The reason is that the PDCCH LA needs to be more defensive since the DTX rate due to PCell interruptions is as high as the target BLER.
3. There is major negative impact in the case when the PDCCH target BLER is lower than the interruption probability, i.e. 0.25%.  The reason is that the PDCCH LA is unaware of the PCell interruptions and the outer loop adjustment for additional robustness does not lead to DTX rate below 0.5%.
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Figure 2: Mean CCE cost per PDCCH for different target BLER and PCell interruption probability versus path loss
5. Summary
This paper provides simulation results to observe impact of PCell interruption on PDCCH LA. The summary of observations is as follows:
· The degree of negative impact from a PCell interruption probability 0.5% on the performance of PDCCH Link Adaptation depends on the target BLER of the PDCCH LA.

· PDCCH Link Adaptation is able to maintain a target BLER as long as it is higher than or equal to the PCell interruption probability.
· There is large/major increase on CCE cost if target BLER is set to 0.5% or below.
· With PCell interruption probability of 0.5% the setting of PDCCH BLER target would have to be limited to above 0.5%.
· Negative impact on PDCCH CCE resource utilization is unacceptable due to its impact on overall system capacity.

Based on the above observation we recommend not to allow the proposed PCell interruptions for SCell measurement cycle less than or equal to 640 ms.
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